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Preface

The goal of this volume in the series Foundations
in Diagnostic Pathology is to offer a textbook with a
novel perspective on the many aspects of gynecologic
pathology as reflected by the diversity of the con-
tributors, who not only represent the “younger genera-
tion” in this field, but also have a breadth of experience
from around the world. This book is not meant to
be all inclusive, but rather focuses on the most common
as well as some of the most challenging entities of
gynecologic pathology. In contrast to other gynecologic
pathology textbooks which cover diseases of the
female genital tract in a traditional manner, the most
notable and defining feature of this book is the accom-
panying Clinical and Pathologic Fact Sheets, which
allow quick access to the main highlights of a particular
disease. This textbook is aimed primarily at pathology
residents and fellows in training as well as all who
would like a comprehensive, “user-friendly” overview
of this discipline.

The book is divided into seventeen chapters with
coverage of both non-neoplastic and neoplastic condi-
tions of the female genital tract. Even though each entity

has a discussion of immunohistochemistry, this book
devotes a separate chapter to this topic, focusing on the
most useful markers in the differential diagnosis of chal-
lenging lesions. All of the chapters are richly illustrated
and contain numerous informational boxes and tables,
which will provide the reader with practical informa-
tion on all the aspects of a given entity.

We are indebted to our many excellent contributors.
In our opinion, the strength of a diverse and interna-
tional collaboration far outweighed the difficulties in
creating a uniform style throughout this book. There-
fore, any errors or omissions are entirely our responsi-
bility. We wish to extend our warm appreciation to John
Goldblum for the trust and encouragement that has
enabled us to undertake this work. It has been a long
but fruitful journey, and in the end, it has not only
resulted in a practical textbook of gynecologic pathol-
ogy, but has also cemented a friendship.

Marisa R. Nucci
Esther Oliva
Boston, 2008
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1 Inflammatory Diseases of the Vulva

Timothy R Quinn

The initial approach to any inflammatory disorder of
the skin or mucosa requires knowledge of the precise
anatomic location from which the biopsy was taken, an
appreciation of the alterations in the regional mucocu-
taneous anatomy, effects of occlusion (e.g., clothing,
skin folds, etc), and the dynamic changes effected by
chronicity, and partial treatment. The mons pubis/labia
majora closely resembles skin from other anatomic
regions of the body and is composed of a slightly rugose,
keratinizing, stratified epithelium, containing all of the
cutaneous adnexal structures and a richly vascular
dermis. The labia minora, in contrast, has a stratified,
glycogen-rich squamous epithelium. Adnexal structures
are absent. The subjacent dermis is highly vascular and
contains erectile tissue.

The next step in evaluating an inflammatory process
is the identification at low power of the major tissue
reaction pattern, followed by the pattern of inflamma-
tion. Detailed description of this approach, championed
initially in the teachings of Wallace Clark, has been
further popularized and refined by Ackerman, Weedon,
and LeBoit. The tissue reaction pattern is a distinctive
group of morphologic findings which allows the observer
to place a biopsy within a group of cutaneous diseases
(Table 1.1). The pattern of inflammation refers to the
distribution of the inflammatory infiltrate within the
dermis and subcutis (Box 1.1). This approach will be
applied to the most common inflammatory disorders of
the vulva, and should allow the observer to categorize
and generate a rational histopathologic and clinically
relevant differential that allows the clinician to develop
a meaningful treatment plan.

This tissue reaction pattern is characterized by basal
keratinocyte damage via T-cell-mediated -cytotoxic
damage or the induction of apoptosis. By convention,
the damaged keratinocytes are termed dyskeratotic cells
(Civatte bodies) if they are confined to the epidermis,
and colloid bodies when they descend into the papillary
dermis. In addition to basal keratinocyte damage, vacu-
olar change may also be present, and may be more
prominent than cell death in certain dermatoses. Vacu-
olar change consists of intracellular keratinocyte vacuole

formation and edema with separation from the base-
ment membrane zone. The distribution of the inflamma-
tory infiltrate is the next feature to assess. The infiltrate
may appose the undersurface of the basal layer or
obscure the dermoepidermal junction (DEJ). The
density and composition of the infiltrate also vary
according to the specific disorder. The presence and
quantity of melanin incontinence should also be noted.
Lastly, classification of the lichenoid epidermal reaction
pattern (Table 1.2) is of paramount importance in real-
izing a specific histopathologic diagnosis. The epidermis
may be minimally affected in acute cytotoxic reactions,
as in the early lesions of erythema multiforme (ery-
thema multiforme-like epidermal reaction pattern). In
more chronic lesions, such as found in lichen planus,
where the epidermis has time to react to the inflamma-
tory assault, the epidermis undergoes premature termi-
nal differentiation (lichen planus-like epidermal reaction
pattern). Over time, there may be supervening epider-
mal hyperplasia, which may be regular (psoriasiform
epidermal reaction pattern) as in secondary syphilis, or
irregular, as observed in discoid lupus erythematosus.
The final or end-stage epidermal reaction pattern is
found in those dermatoses featuring epidermal atrophy
(lichen sclerosus). Integration of all these findings will
allow the observer, in most cases, to generate a specific
histopathologic diagnosis and differential diagnosis in
one of the most important reaction patterns in genital
skin. The following discussion will examine the most
common dermatoses of the lichenoid reaction pattern.

LICHEN PLANUS

CLINICAL FEATURES

Lichen planus (LP) is an idiopathic dermatosis charac-
terized clinically by purple polygonal papules which
classically contain thin white lines — Wickham’s striae.
Mucosal involvement may appear as reticulate lacy
lesions; however, erosive lesions are a more common
presentation at anogenital sites, and may eventuate in
scarring. Several clinical variants exist, including
papular, erosive, hypertrophic, atrophic, and bullous.
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TABLE 1.1

Major tissue reaction patterns

PATTERN CHARACTERISTIC MORPHOLOGIC FEATURE
Lichenoid Basal keratinocyte damage
Psoriasiform Regular epidermal hyperplasia
Spongiotic (eczematous) Intraepidermal edema
Vesiculobullous Subepidermal or intraepidermal
blister formation
Granulomatous Granulomatous inflammation
Vasculopathic Vascular injury

'
BOX 1.1
PATTERNS OF INFLAMMATION

Superficial perivascular inflammation
Superficial and deep perivascular inflammation
Folliculitis and perifolliculitis

Panniculitis

|
LICHEN PLANUS - FACT SHEET

Definition

» Idiopathic prototypical disorder of the lichenoid tissue reaction
characterized clinically by purple pruritic papules and
histologically by a band-like lymphohistiocytic infiltrate at the
dermoepidermal junction, basal cell damage, and a characteristic
epidermal reaction pattern

Incidence
» Uncommon; prevalence 0.3-0.8% worldwide

Morbidity

» Occasionally, scarring of mucous membranes and scalp, or, rarely,
squamous dysplasia or carcinoma (in chronic lesions)

Gender, Race, and Age Distribution

» Female predominance

» No racial predisposition

» Rare in childhood; most cases in the 30-60-year range

Clinical Features

» Predilection for wrists, ankles, and genitalia, but may be
widespread, including mucous membranes, nails, and hair

» Purple polygonal papules with white lines - “Wickham's striae”

» Lacy or reticulate and often eroded appearance of mucosal lesions

Prognosis and Treatment

» Generally self-limited disorder (12-18 months)

» Topical or intralesional steroids for regionally confined lesions

» Systemic steroids, retinoids, or cyclosporine for widespread
involvement

TABLE 1.2

Lichenoid epidermal reaction patterns

PATTERN DISORDER
I Premature terminal Lichen planus
differentiation Lichenoid keratosis

Lichenoid drug eruption
IT Acute cytotoxic type Erythema multiforme
Fixed drug eruption

III Psoriasiform epidermal Secondary syphilis

hyperplasia Early lichen sclerosus
1V Irregular epidermal Hypertrophic lichen planus
hyperplasia Some lichenoid drug eruptions

Lichen sclerosus
Plasmacytosis mucosae

V Epidermal atrophy

MICROSCOPIC FEATURES

Evolved lesions of LP feature a band-like infiltrate com-
posed of lymphocytes with an admixture of macro-
phages, which adhere to the undersurface of the
epidermis (Figure 1.1). Basal cell damage results in dys-
keratosis within the epidermis, and eosinophilic colloid
bodies within the papillary dermis. Although the basal
keratinocytes exhibit “squamatization,” the infiltrate
does not obscure the interface, nor extend into the
suprabasilar epidermis. Plasma cells may be prominent
in, or adjacent to, mucosal surfaces. Other hallmarks of
LP include hyperkeratosis, “wedge-shaped” hypergran-
ulosis (adjacent to acrosyringia or acrotrichia), and
clefts which appear at the DEJ (“Max-Joseph” spaces)
(Figure 1.2). Over time, there is subsequent dermal
fibrosis and the epidermis becomes progressively flat-
tened and thinned.

DIFFERENTIAL DIAGNOSIS

As all lichenoid dermatitides feature a band-like infil-
trate, attention should be drawn to the epidermal reac-
tion pattern and composition of the infiltrate. Although
uncommon in flexural or mucosal sites, lichenoid druyg
eruptions may be histologically indistinguishable from
LP. The presence of eosinophils within the infiltrate,
involvement of the deep vascular plexus, and the pres-
ence of parakeratosis and focal dyskeratotic cells within
the stratum corneum are all clues to a lichenoid drug
eruption. Lichen sclerosus (LS), fixed drug eruptions
(FDEs), plasmacytosis mucosae (PM), and syphilis may
all exhibit a lichenoid tissue reaction and will be dis-
cussed individually below. Neoplastic proliferations may
also exhibit a lichenoid host response, and may be mis-
taken clinically for inflammatory conditions. Lichenoid
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FIGURE 1.1

Lichen planus. A band-like infiltrate
is present at the dermoepidermal
junction with resultant dyskeratosis
and squamatization of the basal
keratinocytes. The overlying epider-
mis is acanthotic with hyperkeratosis
and hypergranulosis.

FIGURE 1.2

Lichen planus. Colloid bodies are
present at the dermoepidermal junc-
tion. The infiltrate does not obscure
the interface, nor extend into the
suprabasilar epidermis. There is char-
acteristic “wedge-shaped” hyper-
granulosis and hyperkeratosis.

keratosis or lichen planus-like keratosis is a solitary lesion
that is essentially a T-cell-mediated regression of a variety
of benign “keratoses” including warts, seborrheic kerato-
ses, and lentigines. These may be present alongside the
inflammatory infiltrate, and be a helpful histologic clue
to the diagnosis. Unfortunately, inflammatory regression
of pigmented lesions, including melanoma, and atypical

keratinocytic proliferations, including squamous cell car-
cinoma in situ and basal cell carcinoma, may be mediated
by a lichenoid infiltrate. Lichenoid infiltrates containing
numerous melanophages should be treated with suspi-
cion, and additional level sections and immunohisto-
chemical stains for melanocytic markers may be useful
in evaluating a clinically ambiguous lesion.
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LICHEN PLANUS - PATHOLOGIC FEATURES

Microscopic Findings

» Prototypical lichenoid tissue reaction pattern

» Band-like lymphohistiocytic infiltrate at the dermoepidermal
junction accompanied by basal keratinocyte damage and
squamatization

» Infiltrate does not obscure the dermoepidermal junction or extend
into the epidermis

» Other epidermal changes include hyperkeratosis, “wedge-shaped”
hypergranulosis, and clefting at the dermoepidermal junction

Differential Diagnosis

» Lichenoid drug eruption

» Lichen sclerosus (early lesions)

» Fixed drug eruption

» Plasmacytosis mucosae

» Regression of benign or atypical keratinocytic or melanocytic
proliferations

PROGNOSIS AND TREATMENT

Lichen planus is generally self-limited with spontaneous
remission occurring in 12-18 months in over two-thirds
of patients. Treatment is largely symptomatic and con-
sists of agents that suppress the immune response.
Topical or intralesional steroids are the mainstay for
local to regionally confined lesions. In cases of wide-
spread involvement, systemic corticosteroids, retinoids,
and cyclosporine have been used.

ERYTHEMA MULTIFORME

Erythema multiforme (EM) consists of a clinical spec-
trum of disorders which affect the skin, and may at
times involve the mucous membranes. The importance
of recognizing the EM epidermal reaction pattern in
genital skin is its association with herpes simplex virus
(HSV) infection. Atypical presentations of EM in genital
and paragenital sites may herald HSV reactivation.

CLINICAL FEATURES

Erythema multiforme typically presents as urticarial
papules/papulovesicles often assuming a classical target-
oid morphology, favoring acral rather than axial locations
(EM minor). In some cases, there is additional involve-
ment of one or more mucous membranes with epidermal
detachment affecting < 10 % of the total body surface area
(EM major). In the Stevens—Johnson syndrome and in
toxic epidermal necrolysis, now separated by most experts
from the EM spectrum, mucosal sites are involved, usually
following ingestion of a drug.

|
ERYTHEMA MULTIFORME - FACT SHEET

Definition
» Prototype disorder of acute cytotoxic vacuolar interface dermatitis

Incidence
» Uncommon

Morbidity
» Typically self-limited, resolving in 2-4 weeks

Gender, Race, and Age Distribution
» Slight male preponderance

» No racial predilection

» Predominantly young adults

Clinical Features

» Urticarial papules/papulovesicles with a “targetoid” morphology,
most commonly in acral locations (erythema multiforme minor)

» Erythema multiforme major if there is involvement of one or more
mucous membranes

» Atypical presentations in genital sites may herald herpes simplex
virus reactivation

Prognosis and Treatment

» Excellent prognosis, particularly if etiologic trigger is
identified

» Prophylactic acyclovir may be required if linked to herpesvirus
infection

» Supportive skin care for active cutaneous and mucocutaneous
lesions

e
ERYTHEMA MULTIFORME - PATHOLOGIC FEATURES

Microscopic Findings

» Vacuoles both above and below the basement membrane

» Lymphocytes present at the dermoepidermal junction

» Necrotic keratinocytes in the epidermis, as clusters or whorls
» Secondary subepidermal vesicles

Differential Diagnosis

» Fixed drug eruption
» Evolving or recurrent herpesvirus infection

MICROSCOPIC FEATURES

Erythema multiforme is the prototype of acute cytotoxic
vacuolar interface dermatitis. Early lesions feature peri-
vascular lymphocytes which ascend, and decorate the
DE]J, inciting vacuoles both above and below the base-
ment membrane (Figure 1.3). As the lesions progress,
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FIGURE 1.3

Erythema multiforme. A perivascular
lymphohistiocytic infiltrate deco-
rates the dermoepidermal junction
inciting vacuoles both above and
below the epidermal basement
membrane.

FIGURE 1.4

Erythema multiforme, late phase.
Whorls of necrotic keratinocytes are
present in the spinous layer. Note
the preservation of the “basket-
weave” pattern of the cornified
layer.

keratinocyte necrosis ensues, eventuating in whorls of
necrotic keratinocytes (Figure 1.4). When fully evolved,
subepidermal vesiculation may occur following the con-
fluence of clefting at the DEJ. The acute nature of this
process typically allows preservation of the normal
“basket-weave” cornified layer.

DIFFERENTIAL DIAGNOSIS

The epidermal changes are similar to that of a FDE;
however, the presence of eosinophils, neutrophils, and
deep extension of the infiltrate in FDE, and extension
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of lymphocytes into the upper layer of the epidermis,
should allow separation in most cases.

Evolving lesions of HSV may have histologic features
identical to EM (Figure 1.5). For this reason, level sec-
tions are important in evaluating EM if clinical suspi-
cion for a herpes infection is high, as viral cytopathic
changes may be focal, or confined to hair follicles (Figure
1.6).

PROGNOSIS AND TREATMENT

Most cases of EM are self-limited, and resolve spontane-
ously in 2-4 weeks. Treatment is directed at the identi-
fication and elimination of the etiologic trigger. In those
cases of EM that have been linked to herpesvirus infec-
tion, prophylactic acyclovir may be required if recur-
rences are frequent or debilitating. Skin care of active
lesions is supportive.

FIXED DRUG ERUPTION

CLINICAL FEATURES

Following exposure to an inciting agent, this eruption
occurs repetitively in the same area after each exposure
to the drug. Commonly implicated agents include phe-
nolphthalein, tetracycline, and barbiturates. Genital

FIGURE 1.5

Acute herpes simplex virus infection.
There is acute vacuolar interface der-
matitis similar to that observed in an
early lesion of erythema multiforme.
No viral cytopathic changes are seen
within the epidermis.

|
FIXED DRUG ERUPTION - FACT SHEET

Definition
» Characteristic eruption occurring in the same anatomic area each
time an inciting agent is ingested

Incidence
» Uncommon

Morbidity
» Mild or absent local and constitutional symptoms
» Persistent hyperpigmentation in some cases

Gender, Race, and Age Distribution
» No specific predilection

Clinical Features

» Erythematous ovoid patches or edematous plaques which may
blister in acute lesions

» Persistent areas of gray or brown hyperpigmentation in late-stage
lesions

Prognosis and Treatment

» Withdrawal of offending agent and patient education regarding
avoidance of the drug to prevent recurrence

sites are frequently involved. Acute lesions are erythem-
atous ovoid patches and edematous violaceous to brown
plaques which may blister. Late-stage lesions resolve as
persistent areas of gray or brown hyperpigmentation.
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FIGURE 1.6

Acute herpes simplex virus (HSV)
infection. Characteristic HSV cyto-
pathic changes are confined within a
follicular unit. This finding was only
detected on level sections.

FIXED DRUG ERUPTION - PATHOLOGIC FEATURES

Microscopic Findings

» Vacuolar change at the dermoepidermal junction

» Formation of single and clustered necrotic keratinocytes at the
dermoepidermal junction and within the spinous layer

» Secondary subepidermal blisters if there is extensive vacuolar
change

» Conspicuous melanophages, particularly following repeat exposure
to the inciting agent

Differential Diagnosis
» Erythema multiforme

MicroOscoOPIC FEATURES

Unlike LP, there is usually vacuolar change at the DE]J
with the formation of single and clustered necrotic
keratinocytes both at the DEJ and within the spinous
layer (Figures 1.7 and 1.8). Progression to subepider-
mal blister formation may result from extensive vacu-
olar change. The perivascular and interstitial dermal
infiltrate is frequently mixed, containing eosinophils,
and not infrequently, some neutrophils, and involves
the deep dermis. Melanophages are frequently con-
spicuous, particularly if previous episodes have
occurred.

DIFFERENTIAL DIAGNOSIS

The principal differential consideration is EM. Although
in some cases it is histologically indistinguishable from
FDE, the clinical distribution (i.e., single or few lesions),
history (recurrent lesions at the same site) and presence
of a mixed infiltrate (eosinophils, neutrophils) associ-
ated with melanophages would favor a FDE over
EM.

PROGNOSIS AND TREATMENT

Withdrawal of the offending agent and symptomatic
treatment are generally all that is necessary. Patient
education regarding avoidance of the offending drug or
agent will prevent further occurrence.

LICHEN SCLEROSUS

CLINICAL FEATURES

Lichen sclerosus (LS) is a fibrosing dermatitis with a
predilection for the anogenital skin of women (women/
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FIGURE 1.7

Fixed drug eruption. The lichenoid infiltrate is accompanied by basal vacuolization and abundant necrotic keratinocytes
present both singly and in clusters at the dermoepidermal junction and in the spinous layer.

FIGURE 1.8

Fixed drug eruption. On higher power, dyskeratotic cells are present at all levels of the epidermis. The stratum corneum
retains its open “basket-weave” appearance.
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LICHEN SCLEROSUS - FACT SHEET

Definition

» Fibrosing dermatitis with a predilection for the anogenital skin in
women

Incidence
» Uncommon

Morbidity

» Vanishing of the labia minora and urethral stenosis may occur in
long-standing lesions

» Secondary epithelial dysplasia and squamous cell carcinoma (4%)

Gender, Race, and Age Distribution

» Female predominance (10:1)

» More common in Caucasians

» More common in fifth decade (perimenopausal)

Clinical Features

» “Figure-of-eight” distribution and “porcelain-white” plaques with
a wrinkled surface and follicular plugging

Prognosis and Treatment

» Chronic waxing and waning clinical course

» Topical steroids and calcineurin inhibitors for local control, but
uncommon complete resolution

» Regular observation of dysplastic areas with conservative
treatment (cryotherapy)

» Surgery for severe introital stenosis or if carcinoma evolves within
dysplastic areas

FIGURE 1.9

Early lichen sclerosus. Psoriasiform
epidermal hyperplasia is accompa-
nied by a dense band-like lympho-
cytic infiltrate, papillary dermal
fibrosis, and hyperkeratosis.

men 10:1). Classical lesions appear in a “figure-of-eight”
distribution as “porcelain-white” plaques with a wrin-
kled surface and follicular plugs, often with intralesional
ecchymoses. Long-standing lesions result in vanishing
of the labia minora, and urethral stenosis.

MicroscoPIC FEATURES

Early lesions feature psoriasiform epidermal hyperpla-
sia accompanied by a band-like lymphocytic infiltrate,
papillary dermal fibrosis, and hyperkeratosis (Figure
1.9). As the lesions develop, the hallmark findings of
papillary dermal homogenization, pallor, and vascular

LICHEN SCLEROSUS - PATHOLOGIC FEATURES

Microscopic Findings

» Psoriasiform epidermal hyperplasia with band-like
lymphohistiocytic infiltrate, papillary dermal fibrosis, and
hyperkeratosis in early lesions

» Papillary dermal homogenization, pallor, and vascular drop-out
with epidermal atrophy in mature lesions

Differential Diagnosis

» Lichen planus

» Morphea

» Chronic radiation dermatitis
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“drop-out” become apparent (Figure 1.10). As the
homogenization of the papillary dermis progresses, the
inflammatory infiltrate is pushed downward, and
the overlying epidermis undergoes rete effacement and
eventuates in pronounced epidermal atrophy (Figure
1.11). Shear injury to the epidermis may result in hem-
orrhagic subepidermal bullae.

FIGURE 1.10

Advanced lichen sclerosus. Marked
papillary dermal sclerosis  with
homogenization, pallor, and vascular
“drop-out” are present.

FIGURE 1.11

Late-stage lichen sclerosus. Exten-
sive papillary dermal homogenization
forces the inflammatory infiltrate
downward.

DIFFERENTIAL DIAGNOSIS

While early lesions of LS may resemble LP, the presence
of pointed rete, basal layer squamatization, wedge-
shaped hypergranulosis, and preservation of the super-
ficial elastic tissue favors a diagnosis of LP over LS. In
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some cases of morphea, there is homogenization of the
papillary dermis similar to that observed in LS. The
preservation of the superficial elastic tissue and pres-
ence of thickened collagen bundles in the subjacent
reticular dermis will favor morphea over LS. Late-stage
radiation dermatitis may exhibit an almost identical his-
tomorphology to that seen in LS; however, observation
of atypical endothelial cells and fibroblasts, perivascular
fibrin deposition, and elastotic material admixed with
zones containing sclerotic collagen in late-stage radia-
tion dermatitis should allow separation of these two
entities.

PROGNOSIS AND TREATMENT

Control of symptomatic pruritic lesions with conserva-
tive use of topical corticosteroids may be useful; however,
lesions seldom resolve completely. Calcineurin inhibi-
tors have been reported as a steroid-sparing maintenance
therapy. Surgery may be required to prevent stricture,
and it is necessary in the event of supervening squamous
cell carcinoma, which occurs in approximately 4% of
cases as a long-term complication.

PLASMACYTOSIS MUCOSAE
(ZOON VULVITIS)

CLINICAL FEATURES

This is an uncommon condition which most frequently
affects the glans of older men, but also has been re-
ported in women under a variety of terms (Zoon vulvi-
tis, vulvitis circumscripta plasmacellularis). Lesions
appear as solitary, asymptomatic, sharply defined red/
brown patches, which frequently exhibit a speckled
and hemorrhagic surface. Ulceration commonly
supervenes.

MicroscoPIC FEATURES

A dense plasma cell-rich band-like infiltrate is present
in the papillary and upper reticular dermis. The infil-
trate may contain lymphocytes, histiocytes, and an
occasional neutrophil and eosinophil (Figure 1.12).
The overlying epidermis is usually spongiotic with an
absent stratum granulosum and stratum corneum. The
superficial keratinocytes often take on a “lozenge”-
shaped configuration within the spongiotic foci. Extrav-
asated red blood cells and hemosiderin deposits are
frequently found in the superficial dermis (Figure
1.13).

|
PLASMACYTOSIS MUCOSAE (ZOON VULVITIS) — FACT SHEET

Definition

» A plasma cell-rich inflammatory lesion which affects the vulva in
adult women and glans of older men

Incidence
» Rare

Morbidity
» Chronic erosive and ulcerative vulvitis

Gender, Race, and Age Distribution

» Much more common in men; rare in adult women
» No racial predilection

Clinical Features

» Solitary, initially asymptomatic, sharply defined red/brown
patches with speckled and hemorrhagic surface

» Frequent ulceration

Prognosis and Treatment

» Chronic condition recalcitrant to therapy
» Variable results with topical steroids

» Excision for circumscribed lesions

DIFFERENTIAL DIAGNOSIS

Given an appropriate clinical history and morphologic
description, the differential diagnosis is very narrow.
Lesions of secondary syphilis are widespread, and are
accompanied by psoriasiform epidermal hyperplasia
and involve the deep vascular plexus. Occasionally,
lichenoid drug eruptions may have a plasma cell-rich
infiltrate, although the clinical appearance is much dif-
ferent. Resolving lesions of herpesvirus infections may
feature a plasma cell-rich infiltrate. Interestingly, her-
pesvirus antigen has been detected in occasional cases
of PM; therefore, if clinical suspicion for HSV infection
exists, additional level sections may be useful in ruling
out this latter possibility.

PLASMACYTOSIS MUCOSAE (ZOON VULVITIS) -
PATHOLOGIC FEATURES

Microscopic Findings

» Dense plasma cell-rich band-like infiltrate in papillary and upper
reticular dermis

» Spongiotic epidermis with absent stratum granulosum and stratum
corneum

» “Lozenge”-shaped configuration of the superficial keratinocytes

Differential Diagnosis

» Syphilis

» Lichenoid drug eruption (uncommon)
» Resolving herpesvirus infection
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FIGURE 1.12

Plasmacytosis mucosae. A plasma cell-rich band-like infiltrate is present
in the upper dermis. The overlying epidermis is spongiotic with loss of
the stratum granulosum and corneum.

PROGNOSIS AND TREATMENT

Lesions are frequently recalcitrant to local therapies.
Symptomatic treatment with a topical steroid is fre-
quently employed. Circumscribed lesions have been
treated by excision.

SECONDARY SYPHILIS

The lesions of primary syphilis and condyloma lata are
discussed under infectious agents as they do not exhibit
a lichenoid histomorphology.

CLINICAL FEATURES

Secondary syphilis develops weeks to months following
infection by the spirochete Treponema pallidum, and is
a reaction to the bacteria following systemic dissemina-
tion. Cutaneous lesions of secondary syphilis generally
occur between 6 weeks and 6 months following the
appearance of a primary chancre. The morphologic
appearance is broad, and may be pustular, hyperkera-
totic, or macular.

FIGURE 1.13

Plasmacytosis mucosae. The super-
ficial keratinocytes focally exhibit
a “lozenge”-shaped configuration.
Note red blood cell extravasation and
hemosiderin deposition in the super-
ficial dermis.
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SYPHILIS — FACT SHEET

Definition

» Sexually transmitted infection caused by the spirochete
Treponema pallidum

Incidence
P 2.7 cases/100000 overall rate of infection in United States

Morbidity

» Disfiguring nodules or progressively destructive ulcers may occur
in late mucocutaneous lesions

» Neurosyphilis may lead to paralysis, numbness, blindness, and
dementia

Gender, Race, and Age Distribution

» 84% of syphilitic infections occur in men

» 9.0 cases/100,000 in African Americans

» 14/100,000 in African American men

» 4.3/100,000 in African American women (2004)
» Ratio of African American to white: 9.0:1.6

» Increasing rates in homosexual men

» More common between 20 and 39 years

Clinical Features

Primary Syphilis

» Initial lesion (chancre): indurated, “punched-out,” painless ulcer,
20-30 days postexposure

Condyloma Lata

» Elevated flat-topped red-brown to gray papules on mucosal
surfaces of the labia

Secondary Syphilis

» Lesions with broad morphology, including pustules, macules, or
hyperkeratotic lesions (weeks to months following infection)

Prognosis and Treatment

» Excellent prognosis if early treatment with penicillin
» If untreated, tertiary syphilis is associated with skin, bone,
central nervous system, heart, and great vessel abnormalities

MicroscoPIC FEATURES

Early lesions are often nonspecific, exhibiting plasma
cell-rich perivascular dermatitis without significant epi-
dermal alteration. As the lesions evolve, there is psoria-
siform epidermal hyperplasia, with a band-like infiltrate
composed of lymphocytes, plasma cells, and macro-
phages at the DE]J, often accompanied by a deep peri-
vascular infiltrate (Figures 1.14 and 1.15). Keratinocyte
necrosis is uncommon. In spirochete-rich lesions, neu-
trophilic spongiform pustules similar to those found in
psoriasis may be present in the epidermis. Neutrophil-
rich crusts may also surmount such lesions. Other fea-
tures include endothelial swelling, and, in older lesions,
a more granulomatous infiltrate.

|
SECONDARY SYPHILIS - PATHOLOGIC FEATURES

Microscopic Features

» Highly variable histology

» Psoriasiform epidermal hyperplasia more common

» Band-like infiltrate with plasma cells often involving deep vascular
plexus

» Spirochete-rich lesions, often containing neutrophils

» Slender “left-handed” spiral spirochetes, 6-16 um in length

» Variable endothelial swelling

» Epithelioid granulomas may be present in late stage lesions

Differential Diagnosis

» Any inflammatory response involving mucosal or paramucosal sites
» Plasmacytosis mucosae

HISTOCHEMICAL AND
IMMUNOHISTOCHEMICAL FEATURES

Traditionally, silver stains (Warthin-Starry, Steiner)
are used to demonstrate the organisms; however, their
sensitivity and high background limit their application.
Immunoperoxidase stains will increase sensitivity as
they become more widely available.

DIFFERENTIAL DIAGNOSIS

The presence of psoriasiform epidermal hyperplasia
accompanied by plasma cell-rich lichenoid infiltrates
is strongly supportive of a diagnosis of syphilis. Some
long-standing lichenoid hypersensitivity eruptions (drug,
herpesvirus, Borrelia infection) may contain plasma
cells; however, the clinical setting is quite different, and
significant epidermal hyperplasia is generally absent.
Likewise, plasmacytosis mucosae exhibits an atrophric
epidermis with sponfiosis, and in long-standing lesions
hemosiderin is present. Mycosis fungoides may show a
similar low-power appearance to that seen in syphilis;
however, the finding of atypical lymphocytes within the
epidermis allows separation from lue. Lastly, correla-
tion with the patient’s serology is helpful if diagnostic
uncertainty remains.

PROGNOSIS AND TREATMENT

Thankfully, syphilis remains exquisitely sensitive to
penicillin therapy. When treated early, the prognosis is
excellent. Following clinical cure, the patient is moni-
tored for reversion to seronegativity. If left untreated,
tertiary syphilis produces widespread manifestations in
the skin, bone, central nervous system, heart, and great
vessels.
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The characteristic feature of the spongiotic (eczematous)
epidermal reaction pattern is the presence of intercellular
edema (spongiosis), histologically manifest as anincrease
in the intercellular space between keratinocytes. In most
cases, there is at least focal exocytosis of lymphocytes into

FIGURE 1.14

Secondary syphilis. Psoriasiform epi-
dermal hyperplasia with a band-like
infiltrate composed of lymphocytes,
plasma cells, and histiocytes is
observed.

FIGURE 1.15

Secondary syphilis. A mixed plasma
cell and histiocytic inflammatory
infiltrate is present in the superficial
dermis associated with mild endo-
thelial swelling.

the epidermis. Eosinophil and neutrophil exocytosis is
much less common, and their presence invokes addi-
tional diagnostic considerations. If the severity of the
response increases, there is widening of the intercellular
space, eventuating in desmosomal rupture, followed by
formation of vesicles within the epidermis. These vesicles
may contain fluid, lymphocytes, and Langerhans cells, as
well as acantholytic or ruptured keratinocytes.
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All eczematous dermatitides demonstrate epidermal
spongiosis during their evolution, clinically seen as
crusted patches and plaques, papules and vesicles, and,
at the far end of the spectrum, frank bullous lesions.
Although absolute histologic distinction between the
various categories of spongiotic dermatitis is not possi-
ble, there are some features that may be utilized to favor
a more specific clinical-pathologic correlate. The most
important differential considerations in genital skin will
be discussed below.

ATOPIC DERMATITIS

CLINICAL FEATURES

Atopic dermatitis is a chronic, pruritic dermatitis which
occurs in individuals with a personal or family history
of an atopic diathesis (atopic dermatitis, asthma, allergic
rhinitis). Generally, onset is in infancy or childhood.
Findings include an erythematous papulovesicular rash
involving the flexural and extensor surfaces of the arms
and legs. Over time, scaly lichenified patches and plaques
appear. The vulva is sometimes involved, particularly
in children.

MicroscoPIC FEATURES

Atopic dermatitis exhibits the full spectrum of epidermal
changes observed in most spongiotic processes, and may
be used as a model to study the evolution of a typical
spongiotic tissue reaction. In acute lesions, there is both
intercellular, and, to some extent, intracellular edema of
the lower epidermis with exocytosis of lymphocytes. A
perivascular lymphohistiocytic infiltrate is present,
usually with occasional eosinophils. Subacute lesions
exhibit increasing psoriasiform epidermal hyperplasia
and parakeratosis (Figures 1.16 and 1.17), and as
increased lichenification supervenes, the degree of spon-
giosis generally decreases. Chronic lesions display more
marked psoriasiform epidermal hyperplasia with vari-
able, but often very mild to absent spongiosis. Further
lichenification produces prominent hyperkeratosis with
“vertical streaking” of collagen in the papillary dermis.
These later changes are recognized as lichen simplex
chronicus (LSC). Unlike the regular pattern of epider-
mal hyperplasia found in psoriasis, the rete ridges in the
later stages of a chronic eczematous dermatitis are gener-
ally irregular in both length and width.

DIFFERENTIAL DIAGNOSIS

The distinction between atopic dermatitis, allergic
contact dermatitis, and irritant contact dermatitis is dif-
ficult without clinicopathologic correlation.

|
ATOPIC DERMATITIS - FACT SHEET

Definition

» Chronic pruritic dermatitis which occurs in individuals with a
personal or family history of an atopic diathesis (atopic
dermatitis, asthma, allergic rhinitis)

Incidence

» Common

» Symptoms in approximately 20% of infants and young children,
90% before age 5

Morbidity
» Chronic hand dermatitis may complicate occupational performance
» Predisposition to infection due to compromised cutaneous

barrier

Gender and Race

» Increased risk in males
» Increased risk in those of black and Asian ethnicity

Clinical Features

» Erythematous papulovesicular rash in flexural and extensor
surfaces of arms and legs

» Sometimes vulvar involvement, particularly in children

» Scaly lichenified patches and plaques

Prognosis and Treatment

» Generally spontaneous remission throughout childhood

» Few cases persist over age 30

» Treatment includes hydration of skin, minimizing trigger factors,
relief of pruritus, and decreasing inflammation

» Topical steroids and nonsteroidal immune modulators

|
ATOPIC DERMATITIS — PATHOLOGIC FEATURES

Microscopic Findings

Acute Lesion

» Intercellular edema of lower epidermis

» Exocytosis of lymphocytes

» Perivascular lymphohistiocytic infiltrate with occasional
eosinophils

Subacute Lesion

» Psoriasiform epidermal hyperplasia with parakeratosis
» Variable lymphocyte exocytosis

Chronic Lesion

» Marked psoriasiform epidermal hyperplasia
» Mild to absent spongiosis and lymphocyte exocytosis

Differential Diagnosis

» Contact dermatitis

» Spongiotic hypersensitivity reaction (drug, ingestant, scabetic
infestation, others)
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FIGURE 1.17

Subacute spongiotic dermatitis (atopic dermatitis). There is intracellular
edema of the epidermis with formation of spongiotic microvesicles con-
taining mononuclear cells. A perivascular lymphohistiocytic infiltrate is
accompanied by occasional eosinophils.

FIGURE 1.16
Subacute  spongiotic  dermatitis
(atopic  dermatitis).  Psoriasiform

epidermal hyperplasia and parakera-
tosis are accompanied by spongiotic
microvesicles, lymphocyte exocyto-
sis, and a perivascular lymphohistio-
cytic infiltrate.

PROGNOSIS AND TREATMENT

Atopic dermatitis tends to resolve spontaneously
throughout childhood, with few cases persisting over
age 30. Therapeutic management is directed towards
hydration of the skin, minimizing triggering factors,
relief of pruritus, and decreasing inflammation. Topical
steroids have traditionally been the treatment choice.
Recently, nonsteroidal agents such as tacrolimus have
been utilized as a powerful immune modulator without
the disadvantages of chronic steroid use.

ALLERGIC CONTACT DERMATITIS

Allergic contact dermatitis (ACD) is a hypersensitivity
reaction initiated by contact with an allergen to which
an individual has been previously sensitized. Lesions
typically develop within 48 hours following exposure to
the allergen. Numerous agents, including cosmetics,
plants, preservatives, textile dyes, chemicals associated
with rubber and plastic production, and metals, may
elicit this reaction pattern.

CLINICAL FEATURES

In acute contact dermatitis, common findings include a
pruritic papulovesicular eruption, discretely patterned
crusted plaques, or, occasionally, bizarre-appearing pat-
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ALLERGIC CONTACT DERMATITIS — FACT SHEET

Definition

» Type IV hypersensitivity reaction initiated by contact with
an allergen to which an individual has been previously
sensitized

Incidence
» Common (4-7% of all dermatologic consultations)

Morbidity

» Relapse and chronicity from re-exposure to offending antigen,
particularly occupational exposure, may impact individual
occupational choices

Gender and Race

» Approximately twice as common in females as in males
» More frequent in whites than in other racial groups

Clinical Features

» Pruritic papulovesicular eruption

» Circumscribed crusted plaques

» Occasionally bizarre-appearing patterns

Prognosis and Treatment

» Excellent prognosis if removal or protection from the offending
agent

» Emollients and short-term topical steroid therapy to reduce
inflammation and allow re-establishment of cutaneous
barrier

FIGURE 1.18

Spongiotic dermatitis (allergic con-
tact dermatitis). Spongiotic microves-
icles are formed within various levels
of the epidermis, imparting a “Swiss-
cheese” appearance, accompanied by
exocytosis of lymphocytes. The stra-
tum corneum remains unchanged,
reflecting the acute nature of the
insult.

terns, depending on the extent of contact with the
agent.

MicroscoPIC FEATURES

Following the appearance of lower epidermal spongio-
sis, spongiotic microvesicles form within various levels
of the epidermis, imparting a “Swiss-cheese” appear-
ance (Figure 1.18). There is exocytosis of lymphocytes,
as well as eosinophils in some cases. In an acute allergic
contact, the stratum corneum remains unchanged. If the
allergen persists, there is subsequent epidermal hyper-
plasia with a diminution of spongiosis.

ALLERGIC CONTACT DERMATITIS — PATHOLOGIC FEATURES

Microscopic Findings

» Spongiotic microvesicles within various levels of epidermis
(“Swiss-cheese” appearance)

» Exocytosis of lymphocytes and eosinophils (eosinophilic
spongiosis)

» Unchanged stratum corneum in acute reaction

» Epidermal hyperplasia and diminution of spongiosis if persistent
allergen

Differential Diagnosis

» Atopic dermatitis

» Eczematous hypersensitivity reaction (drug, ingestant, scabetic
infestation, others)
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DIFFERENTIAL DIAGNOSIS

See atopic dermatitis section.

PROGNOSIS AND TREATMENT

Removal of, or protection from the offending agent is
paramount. Short-term topical corticosteroid therapy to
reduce inflammation, and emollients to allow the re-
establishment of the barrier function of the skin, are
employed.

IRRITANT CONTACT DERMATITIS

Irritant contact dermatitis (ICD) is initiated by the
direct effect of an irritant compound on an epithelial
surface, and therefore occurs rapidly after exposure to
the agent. Offending agents include soaps and deter-
gents, feces and urine, solvents, wool, and other fibers.

CLINICAL FEATURES

A large range of clinical appearances may be seen,
including erythema, eczematous changes, vesiculobul-
lous lesions, and epidermal necrosis.

MICROscOPIC FEATURES

In contrast to ACD, the agent responsible for ICD pro-
duces direct injury to the epidermis. The degree and
severity of the epidermal injury vary based on the nature
and concentration of the irritant. Frequently, there is bal-
looning degeneration of the surface keratinocytes with
subsequent necrosis and surrounding epidermal spongio-
sis. Neutrophil exocytosis is frequently observed in the
areas of epidermal necrosis. The subjacent dermis con-
tains a superficial perivascular infiltrate of lymphocytes,
macrophages and, frequently, neutrophils. Interstitial
edema and vasodilatation are also present (Figure 1.19).

DIFFERENTIAL DIAGNOSIS

See atopic dermatitis section.

PROGNOSIS AND TREATMENT

Removal of, or protection from, the offending agent will
prevent recurrence of symptoms. The treatment of ICD
is directed towards the re-establishment of the skin’s
barrier function. Topical applications containing cerami-

|
IRRITANT CONTACT DERMATITIS - FACT SHEET

Definition
» Dermatitis initiated by direct effect of an irritant compound on
an epithelial surface

Incidence
» Common

Morbidity
» Significant long-term sequelae possible if chronic occupational
exposure

Gender, Race, and Age Distribution

» More common in women than in men, secondary to environmental
rather than genetic factors

» No age or racial predilection

Clinical Features

» Wide range of clinical appearances, including erythema,
eczematous changes, vesiculobullous lesions, and epidermal
necrosis

Prognosis and Treatment

» Excellent prognosis if removal of, or protection from the
offending agent

» Emollients re-establish cutaneous barrier function

» Topical steroids and immune modulators not helpful

e
IRRITANT CONTACT DERMATITIS — PATHOLOGIC FEATURES

Microscopic Findings

» Ballooning degeneration and necrosis of surface keratinocytes
» Neutrophil exocytosis in areas of epidermal necrosis

» Interstitial edema and vasodilatation may occur

Differential Diagnosis

» Allergic contact dermatitis

» Eczematous hypersensitivity reaction (Drug, ingestant, scabetic
infestation, others)

des may be particularly helpful. Corticosteroids and
immune modulators have an unproven role in the treat-
ment of ICD.

SEBORRHEIC DERMATITIS

CLINICAL FEATURES

Seborrheic dermatitis is a common eczematous derma-
titis occurring in areas of the skin that have the greatest
number of sebaceous glands (scalp, face, chest, upper
back, axillae, and anogenital skin). The affected skin is
erythematous, with scaling papules and plaques having
a “greasy yellow” appearance.
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FIGURE 1.19

Spongiotic dermatitis (irritant con-
tact dermatitis). This case exhibits
only mild spongiosis with the for-
mation of Langerhans cell micro-
abscesses. Marked edema and
vasodilatation are present in the
papillary dermis.

| ]
SEBORRHEIC DERMATITIS - FACT SHEET SEBORRHEIC DERMATITIS — PATHOLOGIC FEATURES
Definition Microscopic Findings

» Common eczematous dermatitis occurring on skin with greatest

number of sebaceous glands e S

» Mild spongiosis with neutrophil parakeratosis
p Papillary dermal edema and lymphohistiocytic perivascular

Incidence g
infiltrate

» Common; approximate 5% prevalence
Advanced Lesion

Morbidity » Substantial psoriasiform hyperplasia and “shoulder parakeratosis”
» Cosmetic (perifollicular accentuation of parakeratosis)

Gender, Race, and Age Distribution Differential Diagnosis

» More common in men than women » Psoriasis

» No racial predisposition » Dermatophyte infection

» Common in fourth to fifth decade » Impetiginized eczema

» Self-limited infantile form in first 3 months of life

Clinical Features

» Erythematous skin, with papules and plaques with a bran-like MICROSCOPIC FEATURES

scale and a “greasy yellow” appearance
p Extensive therapy-resistant seborrheic dermatitis may indicate

underlying human immunodeficiency virus infection In acute lesions, there is mild spongiosis with a para-
keratotic scale crust frequently containing a few neutro-
phils (Figure 1.20). The papillary dermis may be slightly
edematous, and a perivascular dermatitis composed
of lymphocytes, histiocytes and, rarely, neutrophils is
present in the superficial plexus. As lesions progress,
there is more substantial psoriasiform hyperplasia, as
well as parafollicular accentuation of the parakeratotic

Prognosis and Treatment

» Mild clinical course with little discomfort other than cosmetic
concerns

» Removal of scale with keratolytics followed by sparing use of
corticosteroids and antifungal agents
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scale (“shoulder parakeratosis”). Neutrophils are
commonly observed within the scale crust and within
spongiotic foci (Figure 1.21). In chronic lesions, there
is increasing psoriasiform hyperplasia, and the para-
keratosis and scale crust may extend into the interfol-
licular epidermis.

DIFFERENTIAL DIAGNOSIS

FIGURE 1.20

Seborrheic  dermatitis.  There s
psoriasiform epidermal hyperplasia
with spongiosis, a parakeratotic scale
crust, mild papillary dermal edema,
and a perivascular dermatitis com-
posed of  lymphocytes and
histiocytes.

FIGURE 1.21

Seborrheic dermatitis. Characteristic
parafollicular accentuation of para-
keratosis (“shoulder parakeratosis™)
is accompanied by exocytosis of neu-
trophils into the scale crust and
spongiotic foci.

The presence of neutrophil parakeratosis and psoriasi-
form epidermal hyperplasia raises consideration of a
diagnosis of psoriasis. While differentiation between
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these possibilities may at times be difficult, the irregular
elongation of the epidermal rete, accentuation of para-
keratosis and scale crusts about the follicular ostia, and
predilection of the follicular and epidermal spongiosis
to be more concentrated toward the upper layers of the
epidermis all favor a diagnosis of seborrheic dermatitis
over psoriasis. Neutrophil-rich parakeratosis is also a
feature observed in many impetiginized eczematous der-
matitis and in cutaneous fungal infections (see below).
A tissue gram stain (“Brown and Hopps”) and periodic
acid-schiff, diastase resistant (PAS-D) stain are helpful
adjunts in excluding these respective possibilities.

PROGNOSIS AND TREATMENT

Seborrheic dermatitis generally exhibits a mild chronic
clinical course with little discomfort. Treatment is
directed towards removal of scale with keratolytics, fol-
lowed by sparing use of topical corticosteroids. Topical
antifungal agents constitute an important adjunct in
therapy and reduce or eliminate the need for steroid
therapy over time when used consistently.

Psoriasis is the prototype of a group of dermatoses
which characteristically exhibit regular epidermal
hyperplasia.

PSORIASIS

CLINICAL FEATURES

Psoriasis is a chronic dermatitis characterized by a
hyperproliferative epidermis. Lesions consist of circum-
scribed patches and plaques with a “silvery” scale. When
removed, this scale produces focal bleeding (Auspitz
sign). The anatomic distribution is wide; however,
lesions concentrate in areas of persistent trauma or fric-
tion (elbows, knees, sacrum, scalp, and intertriginous
areas). The occurrence of lesions in response to trauma
has been termed the Koebner phenomenon. Other triggers
include drugs and infections. Inverse psoriasis is the
label given to psoriasis affecting the intertriginous areas.
Secondary changes of friction and maceration may
cause loss of the characteristic fine scale of psoriasis.
Superinfection by yeast, fungi, and bacteria is possible.
Linkage studies suggest a polygenic inheritance model
for this disease, with the major gene, PSORSI, being
mapped to 6p21.3.

|
PSORIASIS — FACT SHEET

Definition

» Chronic dermatitis characterized by a hyperproliferative epidermis
and regular epidermal hyperplasia

Incidence
» 2-4% prevalence rate in Caucasian population

Morbidity

» Significant cosmetic impact on quality of life

» Hand and foot involvement may limit certain occupational
pursuits

» Psoriatic arthritis complicates 5-30% of patients

Gender, Race, and Age Distribution

» No gender predisposition

» Low prevalence in patients of Asiatic, Native American, and
African descent

p Earlier onset in females than males

» Onset before age 40 in about 75% of patients

Clinical Features

» Circumscribed patches and plaques with a “silvery” scale

» Wide anatomic distribution, but mostly in areas of persistent
trauma or friction

» “Inverse psoriasis” if it affects intertriginous areas

Prognosis and Treatment

» Long-term management discouraging due to chronic course of
disease

» Topical therapies for localized disease

» Systemic therapies for severe disease, including methotrexate,
retinoids, cyclosporine, phototherapy, and photochemotherapy
(psoralen with ultraviolet A)

MicrROscoPIC FEATURES

Psoriasis exhibits a range of histologic appearances
which are dependent upon the duration of the lesion.
Early lesions exhibit a spongiotic epidermal reaction
pattern with papillary dermal vascular congestion,
edema, and a sparse perivascular dermatitis. As lesions
progress, characteristic mounds of neutrophil-rich para-
keratosis form, with subsequent loss of the granular cell
layer (hypogranulosis). There is increased mitotic activ-
ity in the basal unit associated with regular acanthosis
(Figure 1.22). Mature lesions exhibit confluent neutro-
phil-rich parakeratosis. The intracorneal collections of
neutrophils have been termed Munroe microabsecesses,
whereas those in the spinous layer are called spongiform
pustules of Kogoj. The epidermis may show marked
regular psoriasiform epidermal hyperplasia with inter-
vening thinned suprapapillary plates and subjacent
dilated capillaries, frequently in immediate apposition
to the overlying epidermis (Figure 1.23). A lymphocyte-
rich perivascular infiltrate is present in the superficial
vascular plexus. Neutrophils are uncommon, and eosin-
ophils are usually absent.
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FIGURE 1.22

Psoriasis. This well-developed lesion exhibits regular psoriasiform epidermal hyperplasia surmounted by mounds of neutro-
phil-rich parakeratosis and loss of the granular cell layer.

FIGURE 1.23

Psoriasis. The suprapapillary plates are thinned and contain dilated capillaries, often in immediate apposition to the overly-
ing epidermis.
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PSORIASIS — PATHOLOGIC FEATURES

Microscopic Findings

Early Lesion

» Epidermal spongiosis

» Papillary dermal vascular congestion and edema
» Sparse perivascular dermatitis

Advanced Lesion

» Regular acanthosis with increased basal mitotic activity
» Mounds of neutrophil-rich parakeratosis
» Hypogranulosis

Mature Lesion

» Marked regular psoriasiform epidermal hyperplasia with thinned
suprapapillary plates

» Confluent neutrophil-rich parakeratosis, “Munroe microabscesses”,
and “spongiform pustules of Kogoj”

» Papillary dermal vascular ectasia

» Lymphocytic-rich perivascular dermatitis

Differential Diagnosis

» Lichen simplex chronicus

» Seborrheic dermatitis

» Dermatophytosis and candidiasis

DIFFERENTIAL DIAGNOSIS

Late-stage lesions of LSC (see below) can usually be
differentiated from psoriasis by the presence of thicker
suprapapillary plates, hypergranulosis, and the presence
of thickened vertically oriented collagen bundles within
the papillary dermis. Differentiation from seborrheic der-
matitis is sometimes very difficult. Attention to the
anatomic location and the presence of spongiosis involv-
ing the rete ridges will often allow the observer to
exclude psoriasis. Chronic candidiasis and dermatophy-
toses may feature neutrophil exocytosis and psoriasi-
form epidermal hyperplasia. Therefore, a PAS-D or
methenamine silver stain is recommended to exclude
the presence of fungal elements.

PROGNOSIS AND TREATMENT

The frustrating chronic course requires long-term man-
agement focused on balancing the extent of disease
involvement with the potential side-effects of therapy.
Topical therapies are utilized for localized plaques. They
include emollients, corticosteroids, tars, and, more
recently, vitamin D analogs and tacrolimus. Systemic
therapies for severe disease include methotrexate, reti-
noids, and cyclosporine. Phototherapy and photoche-
motherapy (psoralen with ultraviolet A) are also
frequently used in these cases.

|
LICHEN SIMPLEX CHRONICUS — FACT SHEET

Definition

» Idiopathic condition in which scaly plaques are formed in
response to repetitive rubbing of affected sites

Incidence
» Common

Morbidity

» Cosmetic
» Superinfection if abraded and ulcerated lesions

Gender, Race, and Age Distribution

» More common in women than men

» No racial predilection

» Peak incidence between 30 and 50 years

Clinical Features

» Hyperpigmented scaly plaques at sites of repetitive rubbing

» Perianal and genital regions, posterior neck, forearms, and
pretibial areas are anatomic sites of predilection

Prognosis and Treatment

» Cessation of the itch-scratch cycle

» Emollients, topical steroids, and barrier occlusion

» Behavior modification and psychopharmacologic agents may be
beneficial in select patients

LICHEN SIMPLEX CHRONICUS

CLINICAL FEATURES

Lichen simplex chronicus is an idiopathic condition in
which scaly plaques are formed in response to repetitive
rubbing of affected sites. Anatomic sites of predilection
include the perianal and genital regions, as well as the
posterior neck, forearms, and pretibial areas. The cause
of the apparent underlying pruritus is unknown,
although patients with underlying atopic dermatitis
appear to be at increased risk.

MICROSCOPIC FEATURES

There is broad compact orthokeratosis with subjacent
hypergranulosis. Focal parakeratosis is often present
(Figure 1.24). There is irregular psoriasiform epidermal
hyperplasia composed of thick rete ridges without supra-
papillary plate thinning. The lesions may demonstrate
focal abrasions or ulceration. A characteristic feature is
the presence of thickened eosinophilic bundles of colla-
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FIGURE 1.25

Lichen simplex chronicus. Thick eosinophilic bundles of collagen are
arranged in vertical streaks within the papillary dermis.

FIGURE 1.24

Lichen simplex chronicus. There is
broad compact orthokeratosis and
hypergranulosis. The psoriasiform epi-
dermal hyperplasia does not exhibit
suprapapillary plate thinning.

LICHEN SIMPLEX CHRONICUS - PATHOLOGIC FEATURES

Microscopic Findings

» Compact orthokeratosis and focal parakeratosis

» Hypergranulosis with subjacent irregular psoriasiform epidermal
hyperplasia

» Thick eosinophilic bundles of collagen in “vertical streaks” in
papillary dermis

Differential Diagnosis

» Lichen simplex chronicus may be superimposed on virtually all
dermatoses

» Frequently present in patients with an underlying atopic
diathesis

gen arranged in vertical streaks within the papillary
dermis (Figure 1.25), although this feature is less well
developed in the mucocutaneous surfaces of the vulva
and perineum.

DIFFERENTIAL DIAGNOSIS

Superimposed changes of LSC can be observed in virtu-
ally all dermatoses, therefore careful evaluation to
exclude a primary dermatosis is essential before render-
ing a diagnosis of idiopathic LSC.
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PROGNOSIS AND TREATMENT

Cessation of the traumatic perpetuation of this condi-
tion is one of the greatest barriers to resolution of these
lesions. Emollients, topical steroids, and simple barrier
occlusion may help halt the itch-scratch cycle. If no
underlying etiologic factor is identified, behavioral mod-
ification is paramount in the prevention of relapse. Psy-
chopharmacologic agents may also be beneficial in select
patients.

SYPHILIS

CLINICAL FEATURES

After years of diminishing incidence following the
introduction of antimicrobial therapy, syphilis is under-
going resurgence, particularly among drug users, and in
individuals who participate in high-risk sexual behav-
ior. A close relationship between human immunodefi-
ciency virus (HIV) infection and syphilis exists. The
presence of genital ulceration in syphilis likely provides
a portal of entry for HIV infection.

The organism, Treponema pallidum, is a slender
“left-handed” spiral spirochete, 6-16 um in length. The
initial lesion (chancre) typically appears on the labia
20-30 days following direct exposure. The lesion char-
acteristically appears as an indurated, “punched-out,”
painless ulcer. This resolves without scarring in 1-4
weeks. The lesions of secondary syphilis are discussed
under lichenoid dermatitis. Condyloma lata affect the
mucosal surfaces of the host and appear as elevated flat-
topped red-brown to gray papules.

MicroscoPIC FEATURES

Primary lesions occur at the site of inoculation, and
characteristically exhibit epidermal hyperplasia with a
neutrophil- and plasma cell-rich lymphohistiocytic infil-
trate. Ulceration ensues, frequently with adjacent pseu-
doepitheliomatous hyperplasia. Vascular endothelial
swelling has frequently been described.

Condyloma lata appear histologically as papillary epi-
thelial hyperplasia with an associated plasma cell-rich
lymphohistiocytic infiltrate. The number of organisms
is usually quite large.

DIFFERENTIAL DIAGNOSIS

See discussion of secondary syphilis.

PROGNOSIS AND TREATMENT

See discussion of secondary syphilis.

CANDIDIASIS

Candida albicans is the most common species of Candida
found in the gastrointestinal tract, but is not commonly
isolated from the skin surface. Many host factors may
contribute to clinical infection. These include local
factors such as skin moisture level, heat, and macera-
tion; metabolic factors such as endocrinopathies, immu-
nocompromised states, and pregnancy; and lastly,
iatrogenic factors such as antibiotic or topical steroid
therapy. The two clinical variants observed in the vulva
will be discussed.

CLINICAL FEATURES
Acute superficial candidiasis is characterized by a pru-
ritic vesiculopustular eruption (“satellite pustulation”)

e
CANDIDIASIS - FACT SHEET

Definition
» Infection caused by the yeast Candida albicans

Incidence
» Common

Morbidity

» Superficial infections of mucosa are numerically most important;
however, extension into soft tissue, septicemia, endocarditis, and
meningitis may occur, particularly in immunocompromised
patients

Gender, Race, and Age Distribution

» No gender or racial predilection

» Very young, elderly, and immunocompromised patients commonly
affected

Clinical Features

» Acute superficial candidiasis: pruritic vesiculopustular eruption
“satellite pustulosis” with crusted erosions involving
intertriginous areas

» Chronic mucocutaneous candidiasis: mild erythema or lichenified
plaques

Prognosis and Treatment

» Topical or oral agent antifungal therapy depending on extent of
involvement

» Alteration of local and generalized susceptibility factors necessary
to prevent relapse
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CANDIDIASIS - PATHOLOGIC FEATURES

Microscopic Findings

Acute Supefficial Candidiasis

» Spongiform or subcorneal pustulation

» Variable acanthosis and hyperkeratosis

» Variable neutrophil-rich perivascular and interstitial
lymphohistiocytic infiltrate

Chronic Mucocutaneous Candidiasis

» Greater acanthosis and scale crust formation in comparison to
acute superficial candidiasis

Ancillary Studies

» Periodic acid-schiff-D stain highlights the presence of yeast and
pseudohyphal forms

Differential Diagnosis

» Psoriasis
» Impetiginized eczema

with crusted erosions and a “beefy-red” appearance
involving the intertriginous areas, particularly in humid
environments and the obese.

Chronic infection of the vulva by candida and is
thought to be caused by a defect in cytokine production
in response to certain candidal antigens. Immunodefi-
cient states, endocrinopathies, and nutritional deficiency
may also contribute to the pathogenesis of this disorder.
These patients present with lichenified plaques, or may
exhibit only erythema, mild edema, and minimal
discharge.

MICROSCOPIC FEATURES

The presence of neutrophils in the epidermis is charac-
teristic of acute superficial candidiasis and may manifest
as spongiform and/or subcorneal pustulation within a
variable acanthotic epidermis. Hyperorthokeratosis or
parakeratosis may be present. A neutrophil-rich peri-
vascular and interstitial lymphohistiocytic infiltrate is
found in the superficial dermis accompanied by variable
edema. A PAS-D stain will highlight the predominantly
pseudohyphal forms which are often aligned perpen-
dicular to the surface of the skin.

Chronic lesions are similar to those seen in acute
superficial candidiasis, but tend to have greater acantho-
sis and scale crust formation. A PAS-D preparation
highlights the presence of yeast and pseudohyphal
forms.

DIFFERENTIAL DIAGNOSIS

Psoriasis frequently demonstrates neutrophil exocytosis
and spongiform pustulation but lacks fungal elements.
An impetiginized eczematous dermatitis will contain

intraepidermal and intracorneal neutrophils; however,
fungal forms are absent on special stains.

PROGNOSIS AND TREATMENT

Topical antifungal therapy remains the mainstay of
treatment. Oral agents are now widely available and
effective in single-dose and short-course regimens.

DERMATOPHYTOSES

Dermatophytes are fungi that colonize and infect the
keratinizing epithelial structures of the skin.

CLINICAL FEATURES

Although quite variable, the classical appearance is that
of an erythematous annular plaque with peripheral
scale, and a central zone of clearing. Hair involvement
is not uncommon. Atypical iatrogenic presentations,
particularly following the use of topical steroids, have
sometimes been given the appellation “tinea incognito.”
Underlying diseases may predispose individuals to
infection, especially immunocompromised patients, or
those having a history of diabetes mellitus or other
endocrinopathies. Local factors such as sweating, abra-
sion, and maceration also contribute to the development
of infection.

MICROSCOPIC FEATURES

Unfortunately, dermatophyte infection may produce
almost every epidermal inflammatory reaction pattern.
Classically, neutrophils and compact orthokeratosis
and/or parakeratosis are present (“sandwich” sign of
Ackerman) in the stratum corneum. The epidermis is
frequently spongiotic, progressing to epidermal pustula-
tion in some cases. The dermal infiltrate is usually
sparse, but may be dense and contain both neutrophils
and eosinophils. Liberal evaluation of vulvar biopsies
with a PAS-D stain is recommended in the vast majority
of cases of inflammatory vulvar disease, particularly
when a lesion appears “nonspecific” upon initial evalu-
ation (Figure 1.26).

PROGNOSIS AND TREATMENT

Topical antifungal agents are generally effective for
uncomplicated superficial dermatophyte infections. Oral
systemic therapy is now widely available and useful for
cases in which there is extensive involvement, folliculi-
tis, or in immunocompromised patients.
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FIGURE 1.26
Dermatophytoses. A “nonspecific” perivascular dermatitis associated with focal parakeratosis is observed. No fungal patho-
gens are identified on the hematoxylin and eosin stain (A). Fungal hyphal forms in the stratum corneum are highlighted
by a periodic acid-Schiff-D stain (B).
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DERMATOPHYTOSES — FACT SHEET

Definition
» Fungi that colonize and infect the keratinizing epithelial
structures of the skin

Incidence
» Common

Morbidity
» Cosmetic concerns
» Alopecia

Gender, Race, and Age Distribution

» No specific gender or racial predilection

» May occur at any age

» Greater risk of infection in prepubertal children and
immunocompromised patients

Clinical Features

» Erythematous annular plaque with peripheral scale and central
clearing

Prognosis and Treatment

» Generally self-limited infection

» Topical antifungal agents effective for uncomplicated superficial
infections

» Oral systemic therapy useful if there is extensive involvement,
folliculitis, or in immunocompromised patients

|
DERMATOPHYTOSES — PATHOLOGIC FEATURES

Microscopic Findings
» Typical lesion:
» Neutrophils and compact orthokeratosis and/or parakeratosis
in stratum corneum (“sandwich” sign of Ackerman)
» Subjacent epidermal spongiosis
» Sparse perivascular lymphohistiocytic infiltrate which may
contain neutrophils and eosinophils
» Dermatophyte infection may produce almost every epidermal
inflammatory reaction pattern

Ancillary Studies
» Periodic acid-Schiff-D stain

Differential Diagnosis

» Impetiginized eczema
» Psoriasis
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2 Vulvar Neoplasia

2a Mesenchymal Lesions

Marisa R Nucci

Mesenchymal lesions that occur in the vulva can be
separated into two general categories: (1) those that are
relatively site-specific, i.e., they may occasionally occur
at extragenital sites; and (2) those that occur more com-
monly at other sites but which may also involve this
region. The former group includes deep “aggressive”
angiomyxoma, angiomyofibroblastoma, cellular angio-
fibroma, and fibroepithelial stromal polyp; the latter
group comprises the remainder of entities discussed in
this chapter.

FIBROEPITHELIAL STROMAL POLYP

CLINICAL FEATURES

Fibroepithelial stromal polyps typically occur in women
of reproductive age (most commonly during pregnancy),
but may be seen in postmenopausal women on hor-
monal replacement therapy. They are often incidental
findings discovered during routine gynecologic exami-
nation. Symptoms, when present, may include bleeding,
discharge, or the sensation of a mass. Fibroepithelial
polyp usually presents as a solitary lesion; however,
multiple polyps may occur during pregnancy, following
which they typically will regress.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Fibroepithelial stromal polyps are usually < 5 cm,
typically polypoid or pedunculated, and may project
from a thin connecting stalk. Occasionally, they may
have multiple finger-like projections, which can mimic
a condyloma.

FIBROEPITHELIAL STROMAL POLYP - FACT SHEET

Definition

» Benign polypoid growth that arises from the distinctive
subepithelial stroma of the distal female genital tract

Incidence and Location

» Most common during pregnancy
» May occur in the vulva, vagina, and, rarely, cervix

Morbidity and Mortality
p If large, may be disfiguring and cause pain and bleeding

Gender, Race, and Age Distribution

» Typically in reproductive-aged women

» May occur in postmenopausal women on hormone replacement
therapy

» There is an association with pregnancy

Clinical Features

» Typically polypoid or pedunculated

» Usually <5 cm

» May have thin connecting stalk

» Multiple polyps may occur during pregnancy

Prognosis and Treatment

» Benign lesion

» May regress following pregnancy

» Complete local excision treatment of choice

» Potential for local recurrence if incompletely excised or if
continued hormonal stimulation

MicroscoprIC FINDINGS

Fibroepithelial stromal polyps are polypoid lesions
with a variably cellular stroma, central fibrovascular
core, and overlying squamous epithelium. The most char-
acteristic feature is the presence of stellate and multi-
nucleate stromal cells, which are most commonly seen
near the epithelial-stromal interface or adjacent to the

31
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FIBROEPITHELIAL STROMAL POLYP - PATHOLOGIC FEATURES

Gross Findings

» Usually <5 cm
» Polypoid or pedunculated with thin connecting stalk

Microscopic Findings

» Polypoid with variably cellular stroma, central fibrovascular core,
and overlying squamous epithelium

Stellate and multinucleate stromal cells are characteristic;
typically located at the epithelial-stromal interface and around
blood vessels

Some polyps may exhibit stromal hypercellularity, stromal cell
nuclear pleomorphism, and increased mitotic activity (so-called
pseudosarcoma botryoides)

v

v

Immunohistochemical Findings

» Desmin, vimentin, ER and PR typically positive
» Actin less frequently positive

Differential Diagnosis

» Sarcoma, not otherwise specified
» Embryonal rhabdomyosarcoma

» Aggressive angiomyxoma

prominent central vasculature (Figure 2a.1). The vari-
ably cellular stromal component, which may exhibit a
significant degree of cellularity, nuclear pleomorphism,
and mitotic activity (including > 10 mitoses/10 HPFs and
atypical mitoses), thereby mimicking a malignant process
(Figure 2a.2), has no clearly defined margin and extends
up to the epithelial-stromal interface.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The stromal cells of these lesions are often positive
for desmin, vimentin, estrogen and progesterone recep-
tors (ER and PR), and less frequently for actin.

DIFFERENTIAL DIAGNOSIS

Fibroepithelial stromal polyps, particularly those
with increased cellularity and atypical stromal cells,
must be distinguished from a malignant process. Sarco-
mas typically have an identifiable lesional margin, show
homogeneous cellularity throughout, and lack the stel-
late and multinucleate stromal cells near the epithelial-
stromal interface. In contrast, even the most floridly
pseudosarcomatous examples of fibroepithelial stromal
polyps characteristically show stellate multinucleated
cells and tend to exhibit a greater degree of cellularity
in the center of the lesion. Fibroepithelial stromal polyps
are readily distinguished from botryoid embryonal rhab-

FIGURE 2a.1

Fibroepithelial stromal polyp. Characteristic stellate and multinucleated
stromal cells are prominent near the stromal-epithelial interface.

domyosarcoma, as fibroepithelial stromal polyps are rare
before puberty and lack the characteristic hypercellular
subepithelial (cambium) layer as well as specific markers
of skeletal muscle differentiation.

PROGNOSIS AND THERAPY

These lesions have the potential to recur locally, partic-
ularly if incompletely excised or if there is continued
hormonal stimulation (e.g., pregnancy).

DEEP (AGGRESSIVE) ANGIOMYXOMA

CLINICAL FEATURES

Deep (aggressive) angiomyxoma typically occurs in the
pelvis and perineum of women in the fourth decade,
although it has also been described in the male inguino-
scrotal region. When it involves the perineum, it is often
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FIGURE 2a.2

Fibroepithelial stromal polyp. Increased stromal cellularity and atypia are
present. Note the presence of the characteristic multinucleated cells.

DEEP AGGRESSIVE ANGIOMYXOMA - FACT SHEET

Definition

» Infiltrative, nonmetastasizing, hypocellular myxoid tumor of the

pelvic-perineal region with potential for local, sometimes
destructive, recurrence

Incidence and Location

» Uncommon
» Pelvis and perineum

Morbidity and Mortality

» Potential for local destructive recurrence may result in repeat
surgeries leading to distorted anatomy and secondary loss of
function of infiltrated structures

» Nonmetastasizing

Gender and Age Distribution
» Reproductive-aged women with a median in the fourth decade

Clinical Features
» Clinical impression is often a Bartholin’s gland cyst

Prognosis and Treatment

» Wide local excision with 1-cm margins recommended
treatment

» 30-40% risk of local recurrence if incompletely excised

|
DEEP AGGRESSIVE ANGIOMYXOMA — PATHOLOGIC FEATURES

Gross Findings

» Poor demarcation
» Soft, gelatinous cut surface

Microscopic Findings

» Poorly marginated

» Hypocellular with copious myxoid matrix

» Bland spindled cells with round/ovoid nuclei and palely
eosinophilic cytoplasmic processes

» Medium to large-sized, often hyalinized, blood vessels

» Condensation of fibrillary collagen around vessels

» Occasional collections of smooth-muscle cells in bundles

Immunohistochemical Features

» Desmin, smooth-muscle actin, ER and PR positive
» S-100 and CD34 may be positive

Differential Diagnosis

» Fibroepithelial stromal polyp
» Angiomyofibroblastoma
» Superficial angiomyxoma

clinically mistaken for a labial cyst, most commonly a
Bartholin’s gland cyst. It is a locally infiltrative neo-
plasm but it does not have metastatic potential.

PATHOLOGIC FEATURES

GROSS FINDINGS

Tumors can be of varying size but are often relatively
large (> 10 cm). They are typically poorly demarcated
and characteristically have a soft, gelatinous appear-
ance, but occasionally may show a white and rubbery
cut surface in a recurrence, presumably due to involve-
ment of surgical scar tissue.

MicroscoprIC FINDINGS

Deep (aggressive) angiomyxoma is composed of bland
spindled cells with round to ovoid nuclei and palely
eosinophilic cytoplasmic processes set within a copious
myxoid matrix that typically contains medium-sized,
thick, and often hyalinized blood vessels (Figure 2a.3),
although they may also display small and/or large
vessels. The presence of bundles of smooth-muscle cells
and condensation of delicate fibrillary collagen around
blood vessels is characteristic. Because the tumor is
deceptively bland and poorly marginated, it is often dif-
ficult to distinguish between neoplastic cells and non-
neoplastic vulvovaginal mesenchyme.
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ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Similar to nonneoplastic vulval mesenchyme, the
neoplastic stromal cells of deep (aggressive) angiomyx-
oma are usually positive for desmin, smooth-muscle
actin, vimentin, ER and PR and they may be S-100-posi-
tive. Much less frequently they may stain for CD34.

DIFFERENTIAL DIAGNOSIS

Deep (aggressive) angiomyxoma must be distinguished
from other relatively site-specific mesenchymal lesions
such as fibroepithelial stromal polyp and angiomyo-
fibroblastoma, as well as other myxoid neoplasms that
occur in the vulva, particularly superficial angiomyx-
oma. Deep location, poor circumscription, lack of
superficial polypoid growth associated with a fibro-
vascular core, and bland cytomorphologic features
distinguish deep (aggressive) angiomyxoma from fibro-
epithelial stromal polyp. Deep angiomyxoma can be dis-

FIGURE 2a.3

Deep (aggressive) angiomyxoma. The tumor is paucicellular and it is
composed of bland spindle-shaped cells set within a striking myxoid
matrix. Note the condensation of collagen around the vessels and the
presence of bundles of smooth muscle (upper right).

tinguished from angiomyofibroblastoma because of its
deep location, infiltrative margin, uniform paucicellu-
larity, wide-range caliber vessels, and lack of clustering
of the neoplastic cells around blood vessels. Finally,
superficial angiomyxoma has a distinctive lobulated
growth, in contrast to the diffuse growth of deep angio-
myxoma. Furthermore, it lacks the medium to large-
sized vessels seen in deep angiomyxoma and it is
frequently associated with acute inflammatory cells.

PROGNOSIS AND THERAPY

Local recurrence occurs in up to 30-40% of deep
(aggressive) angiomyxomas, sometimes many years
(often decades) after the initial excision. Recurrence
usually only occurs if the tumor is initially incompletely
excised. Wide local excision with 1-cm margins is there-
fore considered optimal.

ANGIOMYOFIBROBLASTOMA

CLINICAL FEATURES

This is a benign neoplasm that occurs in the vulvovagi-
nal region of reproductive-aged women but it may also
occur in the inguinoscrotal region in males. Similar to
deep angiomyxoma, it is often thought to represent a
cyst on clinical examination.

ANGIOMYOFIBROBLASTOMA -
FACT SHEET

Definition

» Benign nonrecurring tumor composed of myofibroblasts and thin-
walled capillaries, which principally occurs in vulvovaginal soft
tissues

Incidence and Location

» Uncommon
» Vulvovaginal region

Morbidity and Mortality
» Benign, nonrecurring neoplasm

Gender and Age Distribution
» Reproductive-aged women

Clinical Features
» Often thought to represent a vulvar cyst

Prognosis and Treatment

» Excellent prognosis
» Local excision with clear margins



CHAPTER 2 Vulvar Neoplasia

35

|
ANGIOMYOFIBROBLASTOMA - PATHOLOGIC FINDINGS

Gross Findings

» Usually <5 cm

» Well circumscribed

» Tan-white, rubbery cut surface

Microscopic Findings

» Well circumscribed, nonencapsulated

» Alternating zones of cellularity

» Plump (plasmacytoid) to spindle-shaped cells
» Numerous delicate thin-walled capillaries

» Clustering of stromal cells around vasculature
» Variably edematous to collagenous matrix

Immunohistochemical Features

» Desmin typically positive
» ER and PR, S-100 and CD34 variably positive
» Smooth-muscle actin usually negative

Differential Diagnosis

» Deep “aggressive” angiomyxoma
» Cellular angiofibroma

PATHOLOGIC FEATURES

GROSsS FINDINGS

The tumors are typically small (usually < 5 ¢m) and
well circumscribed and they display a tan/white and
rubbery cut surface.

MicroscoprIC FINDINGS

Angiomyofibroblastoma, although not encapsulated,
is well demarcated from the surrounding nonneoplastic
vulval soft tissues. It is composed of plump, ovoid (plas-
macytoid) to spindle-shaped cells that may be multinu-
cleated and tend to cluster around the numerous small- to
medium-caliber blood vessels. The cells are set within a
variably edematous to collagenous matrix with alternat-
ing zones of cellularity (Figure 2a.4). Mitotic activity is
uncommon and occasionally intratumoral adipose tissue
may be present.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumor cells are typically positive for desmin.
Smooth-muscle actin positivity is variable but usually
negative. They may also exhibit immunoreactivity
for CD34, S-100, and ER and PR.

FIGURE 2a.4

Angiomyofibroblastoma. Alternating hypocellular and hypercellular
areas are seen. Tumor cells tend to cluster around numerous capillary-sized
vessels.

DIFFERENTIAL DIAGNOSIS

The main differential diagnostic consideration is the
distinction of angiomyofibroblastoma from deep (aggres-
sive) angiomyxoma, particularly since these two tumors
have differing clinical behavior. Unlike deep angiomyx-
oma, angiomyofibroblastoma is well circumscribed and
has alternating zones of cellularity as well as more
prominent vascularity composed of small to medium-
sized vessels, in contrast to the infiltrative growth,
homogeneous hypocellularity and medium to large-sized
vessels typically seen in deep angiomyxoma. Angiofi-
broma is more uniformly cellular, contains fewer vessels
which are larger and more commonly hyalinized, and it
is typically positive for CD34.

PROGNOSIS AND THERAPY

Angiomyofibroblastoma is a benign tumor without
recurrent potential; therefore, local excision with clear
margins is adequate treatment. Rarely, this tumor may
undergo sarcomatous transformation.
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CELLULAR ANGIOFIBROMA

CLINICAL FEATURES

Cellular angiofibroma is a benign tumor that occurs in
the vulva or perineum of middle-aged women (mean 54
years), although it also occurs in the inguinoscrotal
region in men as well as at extragenital sites. In the vulva,
they most commonly present as a small, well-circum-
scribed, painless, subcutaneous mass.

PATHOLOGIC FEATURES

GROSss FINDINGS

Tumors are typically small (average 2.7 cm) with a
well-demarcated border. On cut section, they have a
firm, rubbery gray-white surface.

MicroscoPIC FINDINGS

Most cellular angiofibromas also have a well-
demarcated border on low-power examination; however
a few may exhibit focal limited infiltration of surround-
ing soft tissues. It is a cellular neoplasm composed of
short, intersecting fascicles of bland spindle-shaped cells
with scant pale-staining cytoplasm and ovoid nuclei
(Figure 2a.5). These tumors may show brisk mitotic
activity. The vascular component is prominent, with
numerous small to medium-sized, thick-walled (and

|
CELLULAR ANGIOFIBROMA - FACT SHEET

Definition
» Benign tumor of vulval mesenchyme composed of bland spindled
cells admixed with a prominent vascular component

Incidence and Location

» Relatively uncommon

» Vulvovaginal region

» Can occur at extragenital sites

Morbidity and Mortality
» Benign, nonrecurring tumor

Gender and Age Distribution
» Middle-aged women (mean 54 years)

Clinical Features

» Small, well-circumscribed subcutaneous mass
» Patients may present with pain

Prognosis and Treatment

» Local excision with clear margins
» Excellent prognosis

often hyalinized) blood vessels. Interspersed wispy col-
lagen bundles are also characteristic and mast cells are a
common associated finding. In addition, most tumors
also have a small component of adipose tissue, often
located at the periphery. Entrapped small nerves may
also be seen at the periphery of the tumor.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumor cells can be positive for CD34 (in 60 % of
cases), smooth-muscle actin (20% ), and desmin (8% ).
ER and PR may also be positive (~50% of cases)
whereas S-100 is negative.

DIFFERENTIAL DIAGNOSIS

Because of the presence of short intersecting fascicles,
cellular angiofibroma may be confused with a benign
smooth-muscle tumor. It is distinguished from a
leiomyoma by its shorter fascicles, more prominent vas-
cular component, less abundant eosinophilic cytoplasm,
and lack of blunt-ended nuclei. Less frequently, cellular
angiofibroma may be confused with angiomyofibroblas-
toma, and deep angiomyxoma (discussed earlier), and
solitary fibrous tumor. In contrast to cellular angiofi-

|
CELLULAR ANGIOFIBROMA - PATHOLOGIC FEATURES

Gross Findings

» Typically small (< 3 cm) and well circumscribed
» Firm, rubbery consistency

» Gray-white cut surface

Microscopic Findings

» Usually well-demarcated border

» Short intersecting fascicles of bland spindle-shaped cells

» Cells with ovoid nuclei and scant, pale eosinophilic cytoplasm
with indistinct borders

No cytologic atypia but mitotic activity may be brisk
Prominent vascular component with small to medium-sized
vessels, often thick-walled and hyalinized

Interspersed wispy collagen bundles

» Entrapped fat and nerves at the periphery

» Abundant mast cells

v v

v

Immunohistochemical Features

» (D34 positive in 60%, smooth muscle actin in 20%, and desmin
in 8% of cases

» ER and PR positive in ~50% of cases

» S-100 negative

Differential Diagnosis

» Leiomyoma

» Deep (aggressive) angiomyxoma
» Angiomyofibroblastoma

» Solitary fibrous tumor
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FIGURE 2a.5

Cellular angiofibroma. Short intersecting fascicles of bland spindle-shaped
cells and numerous small to medium-sized vessels are present in a
collagenous background.

broma, solitary fibrous tumor is characterized by a “pat-
ternless”  architecture, heterogeneous cellularity,
hemangiopericytoma-like vasculature, and frequent
presence of keloid-type collagen.

PROGNOSIS AND THERAPY

Cellular angiofibroma is a benign tumor. Incomplete
excision may lead to regrowth of tumor; therefore, local
(conservative) excision with negative margins appears
to be adequate treatment.

SUPERFICIAL ANGIOMYXOMA

CLINICAL FEATURES

Although superficial angiomyxoma more typically
involves the head, neck, and trunk region, it does occa-
sionally occur in the vulva. Patients are usually in their
fourth decade and typically present with a single, slowly
growing, painless, polypoid mass. Multiple lesions may
be associated with Carney’s complex.

|
SUPERFICIAL ANGIOMYXOMA - FACT SHEET

Definition
» Superficially located, multilobulated, myxoid neoplasm

Incidence and Location

» Rare
» Typically in head and neck region but may involve vulva

Morbidity and Mortality
» 30-40% risk of local nondestructive recurrence

Gender and Age Distribution
» Usually reproductive-aged women in fourth decade

Clinical Features

» Slowly growing and painless

» Typically polypoid

» Multiple lesions may be associated with Carney’s complex

Prognosis and Treatment

» Complete excision with negative margins
» 30-40% risk of local nondestructive recurrence

|
SUPERFICIAL ANGIOMYXOMA - PATHOLOGIC FEATURES

Gross Findings

» Polypoid lesion
» Usually <5 cm
» Gelatinous cut surface

Microscopic Findings

» Well demarcated

» Multilobulated growth pattern

» Myxoid stroma

» Slender spindle and stellate-shaped stromal cells

» Thin-walled vessels

» Scattered inflammatory cells, particularly polymorphonuclear
leukocytes

» Associated epithelial component in 10-20% of cases

Immunohistochemical Features
» Vimentin positive
» Smooth-muscle actin, desmin, and S-100 negative

Differential Diagnosis
» Deep “aggressive” angiomyxoma

PATHOLOGIC FEATURES

GROSsS FINDINGS

These tumors are typically polypoid, usually < 5 cm
in diameter, and may have a gelatinous appearance on
cut section.
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MicroscoPIC FINDINGS

Superficial angiomyxoma is a relatively well-
demarcated, multilobulated myxoid neoplasm centered
in the dermis and superficial subcutaneous tissues. The
tumor lobules are composed of slender spindle and stel-
late-shaped cells and thin-walled curvilinear vessels set
within a myxoid matrix (Figure 2a.6). The cells show
bland cytologic features and mitotic activity is very low.
Scattered inflammatory cells are present, particularly
acute inflammatory cells. In 10-20% of cases, an epi-
thelial component is present which may be the result of
entrapped adnexal structures or stimulation of the over-
lying epithelium by the tumor.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Superficial angiomyxomas are typically positive for
vimentin but, unlike the other mesenchymal tumors
presented herein, these tumors are typically negative for
smooth-muscle actin, desmin, and S-100.

FIGURE 2a.6

Superficial angiomyxoma. The tumor has a lobulated growth and it is
composed of bland spindle cells within a myxoid matrix and show a lobu-
lated growth. Note the presence of adnexal structures adjacent to the
tumor, signifying a dermal location.

DIFFERENTIAL DIAGNOSIS

As superficial angiomyxoma is myxoid, it should be
distinguished from deep (aggressive) angiomyxoma.
Superficial angiomyxoma does not involve deep soft
tissues, it has a characteristic lobulated growth pattern
and delicate blood vessels, which is in contrast to the
infiltrating margin and medium to large-sized vessels of
deep angiomyxoma. In addition, superficial angiomyx-
oma is typically desmin-negative.

PROGNOSIS AND THERAPY

Complete excision with negative margins is considered
appropriate as these tumors have the potential for local,
nondestructive recurrence in approximately one-third
of cases.

LEIOMYOMA

CLINICAL FEATURES

Vulvar leiomyomas occur over a wide age range but are
most common in the fourth and fifth decades. They
usually present as a painless, subcutaneous mass and at
the time of surgical excision appear well demarcated
from the surrounding soft tissues. Similar to the other
entities described herein, they are often thought to rep-
resent a vulvar cyst.

'
LEIOMYOMA - FACT SHEET

Definition
» Benign smooth-muscle tumor

Incidence and Location

» Infrequent
» Vulvovaginal region

Morbidity and Mortality
» If large can be disfiguring

Gender and Age Distribution
» Wide age range but most common in fourth and fifth decades

Clinical Features

» Typically painless mass
» Often thought to represent a cyst

Prognosis and Treatment

» Excellent prognosis
» Local excision with clear margins



CHAPTER 2 Vulvar Neoplasia

39

|
LEIOMYOMA - PATHOLOGIC FEATURES

Gross Findings

» Well circumscribed

» White/tan whorled appearance
» Firm, rubbery consistency

» Bulging cut section

Microscopic Findings

» Intersecting fascicles of spindle-shaped cells with moderate
amount of eosinophilic cytoplasm and blunt-ended nuclei

» Variable amounts of myxohyaline matrix imparting a “lacy” growth
pattern

» Epithelioid morphology may be prominent

» No cytologic atypia and minimal to absent mitotic activity

» No tumor cell necrosis

Immunohistochemical Features
» Desmin, smooth-muscle actin, h-caldesmon typically positive

Differential Diagnosis

) Leiomyosarcoma; in order to classify a smooth-muscle tumor as
malignant it should have three of the five following criteria:

. >5cm

. Infiltrative margin

. Moderate to severe cytologic atypia

. > 5 mitoses/10 HPFs

. Tumor cell necrosis

ellular angiofibroma

O Ul WD

PATHOLOGIC FEATURES

GROSsS FINDINGS

The tumors are typically small (usually < 3 cm) and
well circumscribed. On sectioning they show a homoge-
neous firm, white, whorled, and bulging cut surface with
no areas of hemorrhage or necrosis, an appearance that
closely overlaps with that seen in uterine leiomyomas.
Some vulvar leiomyomas, however, have a more homoge-
neous cut surface with less obvious whorling, related to
the amount of extracellular matrix deposition.

MicrROscoPIC FINDINGS

Vulvar leiomyomas are typically well circumscribed
and they are composed of intersecting fascicles of
spindle-shaped cells with moderate amounts of eosino-
philic cytoplasm forming bipolar processes and blunt-
shaped (or “cigar”-shaped) nuclei admixed with variable
amounts of collagen. However, somewhat unique to
smooth-muscle tumors of the distal female genital tract
(vulvovaginal) is the finding of an extensive epithelioid
component or the presence of varying amounts of myxo-
hyaline matrix, which when extensive may impart a
lacy or plexiform growth pattern of the tumor cells
(Figure 2a.7). No significant nuclear atypia (defined as
nuclear atypia notable upon 10x-power examination,

FIGURE 2a.7

Leiomyoma. Benign-appearing smooth cells show a lacy growth pattern
secondary to the abundant myxohyaline matrix associated with the tumor.

usually moderate to severe) or tumor cell necrosis is
present and mitotic activity is low to absent.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Tumor cells are typically positive for smooth-muscle
markers such as smooth-muscle actin, desmin, and
h-caldesmon. They are also frequently positive for ER
and PR.

DIFFERENTIAL DIAGNOSIS

The principal differential diagnostic consideration is
with leiomyosarcoma and a smooth-muscle tumor with
recurrent potential. Because smooth-muscle tumors of
the vulva are uncommon, there are few long-term
studies that assess histologic criteria associated with
recurrence and/or malignant behavior. In order to diag-
nose a smooth-muscle tumor as malignant, three of the
following five criteria must be present: (1) > 5 cm in
size; (2) infiltrative margin; (3) significant (moderate to
severe) cytologic atypia; (4) mitotic activity exceeding
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5/10 HPFs; and (5) tumor cell necrosis. For practical
purposes, smooth-muscle tumors with any of the follow-
ing are considered as having recurrent potential: (1)
mitotic activity; (2) significant cytologic atypia; (3) infil-
trative margin; or (4) necrosis. Cellular angiofibroma is
another important entity in the differential diagnosis as
this tumor has a fascicular growth of spindle-shaped
cells. It is important to separate these two tumors as
cellular angiofibroma may show brisk mitotic activity
and, if confused with a smooth-muscle tumor, it may be
misdiagnosed as a leiomyosarcoma. In contrast to
smooth-muscle tumors, blood vessels are more promi-
nent; the tumor cells have scant cytoplasm and lack the
blunt-shaped nuclei seen in leiomyomas, and desmin is
negative in most cases.

PROGNOSIS AND THERAPY

Vulvar leiomyomas are benign tumors and local exci-
sion with clear margins is the treatment of choice.
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Squamous Neoplasia

CONDYLOMA ACUMINATUM

This is a sexually transmitted benign proliferative lesion
of the squamous epithelium of the genital area caused
by the human papillomavirus (HPV), most often HPV
6 and 11. It is present in approximately 1% of sexually
active adults in the United States and is clinically rec-
ognized as “genital wart.”

I
CONDYLOMA ACUMINATUM - FACT SHEET

Definition

» Sexually transmitted benign proliferative lesion of squamous
epithelium of genital area caused by human papillomavirus (HPV)
infection, most often HPV types 6 and 11

Incidence and Location

» Present in approximately 1% of sexually active adults in the
United States (US)

» Most common in vulva, vagina, cervix, anal canal, and perianal
skin

Morbidity and Mortality

» Benign disease with potential for recurrence

» Rarely progression to vulvar intraepithelial neoplasia and invasive
squamous cell carcinoma

Race and Age Distribution

» No racial predilection
» Most common in patients of child-bearing age

Clinical Features

» Most commonly asymptomatic

» Less commonly pruritus, irritation, or bleeding

» Usually multiple, either small or exophytic

» Predilection for introitus, perineal, and perianal skin

» Association with cervical HPV infection in 30-50% of patients

Prognosis and Treatment

» Benign lesion with protracted course

» Small lesions treated with podophyllin therapy

» Large lesions treated with surgical removal, laser, or cryotherapy
» May recur after excision

CLINICAL FEATURES

Patients are typically asymptomatic but may have pru-
ritus, irritation, or bleeding. Lesions have a predilection
for moist surfaces, including introitus, perineal and
perianal skin, and, less commonly, vagina and cervix.
They have a very distinct clinical appearance, showing
multiple papillary projections and a granular surface.
An association with cervical HPV infection is noted in
30-50% of the patients. Risk factors are similar to those
for cervical HPV infection (e.g., sexual activity with
multiple partners).

PATHOLOGIC FEATURES

GROSS FINDINGS

The lesions are typically exophytic and may range
from small papillomatous excrescences to extensive and
coalescent cauliflower-like masses involving the vulva
and perianal skin (Figure 2b.1).

MicroscoprIC FINDINGS

On low power examination, there is a striking papil-
lary architecture. Papillae of different sizes and shapes
are lined by acanthotic squamous epithelium, and they
have a fibrovascular stroma, often containing scattered
chronic inflammatory cells. Hyperkeratosis, parakerato-
sis, hypergranulosis, and basal cell hyperplasia are com-
monly seen. Koilocytic atypia is present in the most
superficial layers of the squamous epithelium, facilitat-
ing the diagnosis (Figure 2b.2). Koilocytosis is typically
identified by the finding of rigid perinuclear halos, binu-
cleated nuclei, and nuclei with irregular contours and
coarse chromatin. It is important to be aware that koilo-
cytic change may be focal. Mitotic figures are typically
confined to the lower third of the epithelium and may
be numerous in lesions that have been pretreated with
podophyllin. Atypical mitotic figures are not usually
identified. Other features seen with podophyllin treat-
ment include superficial apoptotic keratinocytes with a
range of nuclear degenerative changes.
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CONDYLOMA ACUMINATUM -
PATHOLOGIC FEATURES

Gross Findings

) Typically exophytic

» Small papillomatous excrescences or extensive and coalescent
cauliflower-like-masses

Microscopic Findings

» Striking papillary architecture with +/— hyalinized fibrovascular
cores

Acanthotic squamous epithelium with hyper- and parakeratosis
and hypergranulosis

Koilocytic atypia in the most superficial layers

Basal cell hyperplasia

Scattered mitoses confined to the lower third of the epithelium;
no abnormal mitoses

Numerous mitoses, superficial apoptotic keratinocytes with a range
of nuclear degenerative changes if pretreated with podophyllin

v v v v

v

Immunohistochemical Features

» MIB-1 positivity in the upper third of the epithelium
» Human papillomavirus antigen detection

Differential Diagnosis
» Fibroepithelial polyp
» Seborrheic keratosis
» Warty vulvar intraepithelial neoplasia

FIGURE 2b.1

Condyloma acuminatum. Exophytic
polypoid lesion involves the vulvo-
vaginal mucosa and extends to
the perianal skin and gluteal
folds. (Courtesy of Dr. Bhagirath
Majmudar.)

ANCILLARY STUDIES

Some authors have used the proliferation index as mea-
sured by the presence of MIB-1-positive nuclei in the
upper third of the epithelium as an adjunct test to
confirm the diagnosis of condyloma, especially in lesions
that lack prominent koilocytic atypia. The presence of
MIB-1 staining has been further correlated with the
detection of HPV DNA by polymerase chain reaction
(PCR) analysis. In situ hybridization for HPV can also
be performed on paraffin-fixed tissue to confirm the
diagnosis of a condyloma; however, this test lacks
sensitivity.

DIFFERENTIAL DIAGNOSIS

One of the diagnostic challenges is the differentiation of
condyloma acuminatum from fibroepithelial polyp. This
problem arises because some condylomata acuminata
may not demonstrate appreciable koilocytotic atypia,
thus mimicking a fibroepithelial polyp. However, the
latter typically shows atypical multinucleated cells in
the stroma and the overlying squamous epithelium does
not show HPV changes. Based on PCR detection of HPV
DNA, lesions without koilocytic atypia showing other
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FIGURE 2b.2

Condyloma acuminatum. A promi-

nent papillary architecture is seen.

The papillae are lined by hyperplastic
squamous epithelium showing hyper-

and parakeratosis (A). Notice promi- B
nent  koilocytotic atypia  with
perinuclear halos and binucleated

cells (B).

features of condyloma (papillary frond-like projections)
have been referred to as “regressed condylomas” (Figure
2b.3). Although both fibroepithelial polyp and regressed
condyloma acuminatum are benign, it is important to
distinguish between the two because of the social and
emotional implications associated with the diagnosis of
condyloma. Some condylomata histologically show fea-
tures overlapping with seborrheic keratosis. In the
vulva, these are discrete lesions composed of a predomi-

nant population of basaloid cells with minimal cytologic
atypia and horn pseudocyst formation. However, they
show hyperkeratosis, papillomatosis, and acanthosis, as
seen in typical condylomata acuminata, and they may
be associated with HPV. Condyloma acuminatum also
needs to be distinguished from a high-grade vulvar
intraepithelial lesion of the warty type, as the latter also
shows papillary growth and koilocytic changes, but
the presence of significant nuclear atypia and mitotic
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FIGURE 2b.3

Condyloma acuminatum with regressed changes. A typical polypoid archi-
tecture is associated with focal hyperparakeratosis (A) but lacks koilocytic
changes (B).

activity throughout the full-thickness epithelium distin-
guishes it from a condyloma (Figure 2b.4).

PROGNOSIS AND THERAPY

Condyloma acuminatum is a benign lesion with a pro-
tracted course punctuated by periods of remission and
recurrence. Most untreated lesions eventually resolve
spontaneously, but it is likely that latent or subclinical
infection persists indefinitely. The natural history of ano-
genital HPV infection is influenced by the cell-mediated
immune system. Progression to vulvar intraepithelial
neoplasia (VIN) and invasive squamous cell carcinoma is
rare but has been documented. Small lesions may be
treated with topical application of podophyllin. Surgical
removal, cryotherapy, and laser ablation are all accepted
methods of treatment for large lesions.

VULVAR INTRAEPITHELIAL NEOPLASIA

The term “vulvar intraepithelial neoplasia” or VIN
was endorsed by the International Society for the
Study of Vulvar Disease (ISSVD) in 1986 to describe
intraepithelial neoplastic proliferations of the vulvar
epithelium with the goal of replacing the atypia-
carcinoma in situ terminology. Previously, some
other terms in the literature that had been used to describe
these lesions included Bowen’s disease, erythroplasia of
Queyrat, bowenoid papulosis, and bowenoid dysplasia.
Similar to their counterpart in the cervix, most of the
vulvar lesions are etiologically related to HPV infection
(more commonly HPV 16), except the simplex or differ-
entiated type of VIN. This permits the classification of
VIN into classic types (with further grading into VIN1,
VIN2, and VIN3) and the simplex type which is consid-
ered a high-grade lesion (VIN3).

CLINICAL FEATURES

The average age at the time of diagnosis of the classic
type of VIN has been decreasing in the past two decades,
and it is currently diagnosed at the age of approximately
40 years. Considering that classical VIN lesions are
caused by HPV infection, the risk factors are similar to
those for cervical intraepithelial neoplasia (CIN). Indeed,
a significant percentage of patients with VIN have asso-
ciated CIN or vaginal intraepithelial neoplasia. Other
risk factors include smoking, and patients who are
human immunodeficiency virus-positive. In contrast,
the differentiated type of VIN is characteristically seen
in postmenopausal women (sixth to seventh decades).
However, this type of VIN accounts for fewer than 10 %
of cases and, typically, it is not associated with cervical
or vaginal squamous neoplasia. In general, VIN is
asymptomatic in more than 50 % of patients, and in the
remainder, pruritus is the most common complaint.
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FIGURE 2b.4

High-grade vulvar intraepithelial neoplasia, warty type. A prominent papillary architecture is associated with
hyper- and parakeratosis and focal koilocytic change mimicking a condyloma acuminatum (A). However, appre-
ciable nuclear atypia with brisk mitotic activity is seen throughout the epithelium at high-power magnification

(B).
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VULVAR INTRAEPITHELIAL NEOPLASIA (VIN) -
FACT SHEET

Definition
» Intraepithelial neoplastic proliferation of the vulvar epithelium
with disordered maturation and nuclear abnormalities

Incidence and Location

» 2.1 per 100,000 women/year

» Increased incidence (x 3) in last two decades in white women <
35 years

» Vulvar, perineal, and perianal skin and mucosa

Morbidity and Mortality

» Recurrences common
» May be difficult to control in immunocompromised patients

Race and Age Distribution

» No racial predilection

» Classic VIN: reproductive age women

» Differentiated (simplex) VIN: postmenopausal women

Clinical Features

» More commonly pruritus
» Risk factors: smoking, immunosuppression

Prognosis and Treatment

» Low-grade lesions have minimal or no potential to progress to
high-grade VIN

Surgical excision with clear margins for high-grade VIN

Cautery, laser, or cryotherapy, especially if there is multifocal
disease

High-recurrence rate after surgical treatment, especially in
smokers and immunocompromised patients

Multiple recurrences may progress to invasive carcinoma (interval
for progression approximately 4 years; higher frequency for
differentiated VIN)

v v

v

v

PATHOLOGIC FINDINGS

GROSS FINDINGS

Typical low-grade VIN appears as pale areas, whereas
typical high-grade VIN lesions appear as conspicuous
white or erythematous papules or macules that fre-
quently coalesce or show a verrucous growth (Figure
2b.5). Approximately 10-15% of the lesions are hyper-
pigmented. Well-differentiated/simplex VIN can be seen
as focal discoloration, ill-defined white plaque(s), or dis-
crete elevated nodules, but they are typically less bulky
than typical VIN lesions. Both typical and well-differen-
tiated VIN are frequently multifocal. Bleeding and infec-
tion may occur due to scratching, with secondary scar
formation. Clinically, a high degree of suspicion is nec-
essary to avoid misdiagnosis since the lesions may be
subtle.

VULVAR INTRAEPITHELIAL NEOPLASIA (VIN) - PATHOLOGIC
FEATURES

Gross Findings

» Low-grade classic VIN: single or multiple pale areas

» High-grade classic VIN: coalescent white or erythematous papules
or macules or verrucous growth with hyperpigmentation in 10-
15%

» Well-differentiated/simplex VIN: focal discoloration, ill-defined
white plaque(s) or discrete elevated nodules

Microscopic Findings

1. Classica (bowenoid) VIN

» Epithelial thickening with hyperkeratosis and
parakeratosis
» Loss of cell maturation, cellular crowding, and
dyskeratosis
Nuclear pleomorphism, hyperchromatism, and increased mitoses,
including abnormal forms
Involvement of pilosebaceous units, follicles, and Bartholin’s
glands

v

v

1A. Warty (“condylomatous”)

» Papillary or “spiky” appearance and prominent koilocytic
changes

1B. Basaloid

) Flat surface and homogeneous growth of “parabasal” cells with
uncommon koilocytosis

2. Differentiated (simplex) VIN

Epidermal hyperplasia with frequent elongation of rete ridges and
parakeratosis

Abnormal keratinocytes in all layers

Cells with abundant bright eosinophilic cytoplasm and prominent
intercellular bridges

Enlarged nuclei with vesicular chromatin and very prominent
nucleoli

Whorls including keratin pearls in deeper layers of the epithelium
and rete ridges

Smaller cells with high nuclear/cytoplasmic ratio and cytologic
atypia in basal layer

No koilocytosis

Lichen sclerosus or squamous hyperplasia commonly

nearby

v

v v

v

v

v

v v

Immunohistochemical Features

» Increased MIB-1 staining

» p16 extensively positive in classic VIN

» p53 overexpression in differentiated/simplex VIN

Differential Diagnosis

Classic VIN

» Yeast infections

» Chronic dermatoses

» Multinucleated atypia of the vulva

» Bowenoid papulosis (now included as classic VIN)
» Paget disease

Differentiated VIN

» Squamous hyperplasia
» Lichen sclerosus
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FIGURE 2b.5

Vulvar intraepithelial neoplasia. The lesion appears as a variegated nodular
growth, raising concern for an associated invasive process. (Courtesy of
Dr. Bhagirath Majmudar.)

MicrROscoOPIC FINDINGS

Classic (bowenoid)-type VIN is characterized by
epithelial thickening and surface hyperkeratosis
frequently accompanied by parakeratosis. Dysplastic
squamous cells with scant cytoplasm and hyperchro-
matic nuclei are accompanied by dyskeratotic cells with
eosinophilic cytoplasm and pyknotic nuclei. Loss of cell
maturation, cellular crowding, nuclear pleomorphism
and hyperchromatism, and increased mitotic activity,
including abnormal mitotic figures, are the histologic
parameters utilized to classify these lesions. Based on
the level of involvement of the thickness of the epithe-
lium by the dysplastic cells, the lesion is graded as
follows: (1) low-grade (VIN1) if the abnormal cells
involve the lower third of the epithelium; (2) moderate
(VIN2) when the abnormal cells are present in the
lower two-thirds of the epithelium; and (3) high-grade
(VIN3) if there is full-thickness involvement of the epi-
thelium by the atypical cells (Figures 2b.6 and 7). VIN3
is synonymous with carcinoma in situ. This grading
scheme is similar to the one employed for classifying
cervical dysplasia (CIN). However, as there is poor

inter- and intraobserver reproducibility in distinguish-
ing VIN2 from VIN3, and biologically it is likely that
VIN2 and VIN3 confer the same risk and rate of pro-
gression to invasive carcinoma if untreated, the ISSVD
Vulvar Oncology Subcommittee has recently recom-
mended that the term “VIN” be used exclusively to
define high-grade lesions and that VIN2 and VIN3 be
combined into a single diagnostic category of high-grade
VIN. At the other end of the spectrum, due to the uncer-
tainty regarding the risk of progression of low-grade
lesions, it has been recommended that the term “VIN”
be dropped to describe low-grade lesions. It is recom-
mended that histologic changes previously diagnosed as
VIN1 be described as flat condyloma acuminatum or
HPV effect (Figure 2b.8). It is interesting to note that,
if carefully selected cases of VIN1 are evaluated for HPV
DNA by PCR, the admixture of low- and high-risk HPV
encountered in these so-called “flat condylomata acumi-
nata” is distinctly different from the exclusive finding
of HPV 6 and 11 found in exophytic condyloma acumi-
natum. This suggests that flat lesions are etiologically
closer to classic-type VIN than to condyloma acumina-
tum. The ISSVD states that VIN classification should be
performed on the basis of morphologic criteria only and
not based on HPV type or clinical appearance. If this
proposal is widely accepted, the category of low-grade
VIN would likely be excluded from the spectrum of
VIN.

Some authors subclassify classic VIN into warty
(“condylomatous”) and basaloid types based on the
architecture and appearance of the proliferating squa-
mous cells. The warty type shows a striking papillary
or “spiky” appearance at low power, with hyper- and
parakeratosis and prominent koilocytic changes (Figure
2b.4), whereas the basaloid type has a flat surface, and
is composed of a homogeneous population of small
“parabasal” cells, and, even though koilocytosis can be
seen on the most superficial areas, it is uncommon
(Figure 2b.7). However, not infrequently, the two
types are present within the same lesion. Classic/
bowenoid VIN frequently shows involvement of the
pilosebaceous units and follicular epithelium; it may
also involve Bartholin’s glands, but rarely affects sweat
glands.

Differentiated (simplex) VIN is an important pre-
cursor lesion of well-differentiated squamous cell carci-
noma of the vulva. It is classified as high-grade VIN due
to the associated risk for progression to invasive carci-
noma. On low-power examination, the abnormality is
subtle because of the differentiated nature of the abnor-
mal cell population. It shows epidermal hyperplasia
with associated parakeratosis, and its appearance is
reminiscent of hyperplastic squamous epithelium. It
may also show elongated rete ridges. Cytologically, the
key histologic feature is the finding of squamous cells
with abundant bright eosinophilic cytoplasm and prom-
inent intercellular bridges (Figure 2b.9). These kerati-
nocytes also show marked cytologic abnormalities. The
nuclei are enlarged, with vesicular chromatin and very
prominent nucleoli. These abnormal keratinocytes are
present in the basal as well as mid layers of the epithe-
lium. However, the most basal layer contains smaller
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cells with a higher nuclear-to-cytoplasmic ratio and
greater degree of cytologic atypia. Mitotic activity is also
more common at the base of the epithelium. In the
deeper layers of the epithelium and in the rete ridges,
the abnormal keratinocytes tend to form whorls, includ-
ing the formation of keratin pearls. Importantly, no
HPV changes are identified. This lesion is frequently
seen in the vicinity of lichen sclerosus or squamous
hyperplasia.

FIGURE 2b.6

Classic-type  high-grade  vulvar
intraepithelial neoplasia ~ (VIN3).
Note  full-thickness involvement

by highly atypical cells with brisk
mitotic activity, including an abnor-
mal mitotic figure (arrow).

FIGURE 2b.7

Basaloid high-grade vulvar intraepi-
thelial neoplasia. There is a uniform
growth of “basaloid” cells with scant
cytoplasm, nuclear hyperchromasia
and brisk mitotic activity.

ANCILLARY STUDIES

pl6, a surrogate marker of HPV, can be used to detect
HPV infection. Diffuse and intense nuclear and
cytoplasmic staining typically correlates with high-risk
HPV infection. However, focal and weak positivity
should be interpreted with caution, as it is nonspecific.
Detection of increased proliferative activity in the upper
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FIGURE 2b.8

Low-grade vulvar intraepithelial neoplasia (VIN1). Only subtle nuclear changes with focal slight disorganization and
koilocytosis (arrow) are seen (A). A MIB-1 stain is positive in the upper third of the epithelium, confirming the
diagnosis of VIN1 (B).
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FIGURE 2b.9

Differentiated/simplex vulvar intraepithelial neoplasia. Abnormal keratinocytes with abundant eosinophilic cytoplasm and enlarged nuclei with prominent
nucleoli are seen (A). Notice the prominent and well-developed intercellular bridges (B). p53 overexpression is seen in the basal and suprabasilar

layers (C).

layers of the epithelium using MIB-1 staining has been
shown to have a good correlation with the presence of
HPV DNA by molecular analysis (Figure 2b.6). Inter-
pretation of MIB-1 staining needs well-oriented speci-
mens, since a tangentially sectioned biopsy may appear
to show MIB-1-positive basal cells in the upper third of
the epithelium. HPV in situ hybridization can also be
used and is more specific than MIB-1 staining, however,
this test suffers from low sensitivity. HPV DNA can be
demonstrated in the majority of classic VIN lesions.
PCR analysis of VIN1 lesions has shown a mixture of
low- and high-risk HPV serotypes whereas VIN2 and
VINS are generally associated with high-risk HPV, most
commonly HPV 16 and 18.

p53 staining can be used as a marker to identify dif-
ferentiated VIN; normal squamous mucosa and lichen
sclerosus show low p53 labeling index with positive
staining confined to the basal epithelium. In contrast,
differentiated VIN demonstrates a high p53 index in the

basilar epithelium along with suprabasilar extension of
p53-positive nuclei (Figure 2b.9C). Whether this corre-
sponds to mutations in the p53 gene and indicates a
pathogenetic pathway for vulvar carcinoma remains to
be shown. Molecular studies have failed to demonstrate
any HPV DNA in well-differentiated VIN.

DIFFERENTIAL DIAGNOSIS

The main differential diagnosis for low-grade VIN is
reactive nonspecific atypia associated with inflamma-
tion. Yeast infection and chronic dermatoses can show
reactive nuclear changes that may raise the possibility
of a low-grade lesion. On the other hand, morphologic
changes of HPV infection in the skin as opposed to cer-
vical mucosa can be subtle, and distinguishing nonneo-
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FIGURE 2b.10

High-grade vulvar intraepithelial
neoplasia with hair follicle involve-
ment. A tangential section of VIN3
raises suspicion for broad invasion.
Notice the spatial orientation of the
squamous nests and partial involve-
ment of benign hair follicles.

plastic dermatosis from VIN1 remains a challenge.
Ancillary studies including proliferative index (MIB-1)
can be used to distinguish true low-grade VIN from
chronic dermatoses. The lesion described as “multi-
nucleated atypia of the vulva” is characterized by the
presence of scattered multinucleated squamous cells
without nuclear enlargement or atypia confined to the
lower to middle layers of an otherwise normal-appear-
ing squamous epithelium; it is not associated with HPV
infection. Extension of the dysplastic cells in high-grade
VIN to the underlying hair follicles is not uncommon,
and in a tangentially sectioned biopsy it may be misin-
terpreted as the broad pattern of invasion often seen in
squamous cell carcinoma of the vulva (Figure 2b.10).
However, it is important to notice the spatial orienta-
tion of the squamous nests in the stroma and the partial
involvement of benign hair follicles and sebaceous
glands. Bowenoid papulosis histologically very closely
resembles classic VIN, although it frequently shows less
cytologic atypia and pleomorphism. Clinical correlation
is important, as this lesion is typically seen as multiple
hyperpigmented lesions in pregnant or postpartum
women. Even though it seems to be associated with a
lower risk of progression to invasive squamous cell car-
cinoma when compared to VIN, the ISSVD does not
recommend the use of the term “bowenoid papulosis,”
classifying the lesion within the category of classic VIN.
Finally, high-grade VIN can also mimic Paget disease
due to a prominent nested pattern (pagetoid Bowen
disease), a feature seen in approximately 5% of cutane-
ous squamous cell carcinomas in situ. Cytokeratin 7 is
not a helpful marker in this differential diagnosis.

However, the nested pagetoid Bowen disease cells are
negative for mucin stains, gross cystic disease fluid
protein 15 (GCDFP-15), carcinoembryonic antigen
(CEA), and CAMS5.2.

The main differential diagnosis of differentiated VIN
is squamous hyperplasia. Hyperplastic squamous epi-
thelium lacks the nuclear atypia seen in differentiated
VIN. Moreover, the epithelium shows orderly matura-
tion, a feature lacking in differentiated VIN. Lichen
sclerosus may be confused with differentiated VIN,
as it may look somewhat similar on low-power
examination. However, it lacks the prominent nuclear
atypia seen in differentiated VIN; it may have basal
layer damage and shows associated dermal changes
characteristic of lichen sclerosus. Other dermatoses like
psoriasis or Candida vulvitis may show some over-
lapping features with differentiated VIN, but careful
attention to the nuclear features should permit their
distinction.

PROGNOSIS AND THERAPY

The biologic potential of low-grade lesions (VIN1) is
virtually unknown, since prospective long-term follow-
up studies to ascertain the natural history of these
lesions have not been performed. However, it is likely
that it is a lesion with minimal or no potential to
progress to high-grade VIN, as invasive carcinoma
has not been observed in association with low-grade
lesions.
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High-grade classic VIN has a high rate of recurrence
after surgical treatment, especially if clear margins could
not be obtained at the time of initial surgery. It also has
a significant potential to progress to invasive carcinoma
if untreated. In a recent long-term prospective follow-up
study, the mean interval for progression to invasive
carcinoma for untreated VIN3 was 4 years. A small
percentage of high-grade VIN has been reported to
undergo spontaneous regression. These lesions tend to
be preferentially pigmented. Surgical excision with neg-
ative margins is the preferred treatment for high-grade
VIN. Other treatment modalities include cryoablation
and laser ablation. The latter are particularly useful in
cases of multifocal extensive disease where surgery
would be mutilating or primary closure difficult after a
wide local excision. Differentiated VIN seems to show
a higher frequency to progression to invasive squamous
cell carcinoma when compared to classic VIN. In one
study, one-third of patients with simplex VIN developed
invasive keratinizing squamous cell carcinoma. Clini-
cally evident lesions should be excised, otherwise careful
clinical follow-up is warranted.

SUPERFICIALLY INVASIVE SQUAMOUS
CELL CARCINOMA

This type of squamous cell carcinoma represents 7-17 %
of all squamous cell carcinomas. Early stromal invasion
is noted in about 6-7 % of lesions excised with a preop-
erative clinical or biopsy diagnosis of high-grade VIN.
For this reason, the importance of careful sampling and
examination of multiple levels from the excised tissue
cannot be overemphasized. Evaluation of invasion
requires well-oriented histologic sections because tan-
gential sectioning creates unique artifacts that can lead
to overdiagnosis of invasion. Measurement of the depth
of invasion is also critical, as it has important prognostic
implications.

CLINICAL FEATURES

The clinical profile of patients with superficially inva-
sive squamous cell carcinoma is similar to that of
patients with VIN. The disease may be asymptomatic,
but frequently patients complain of pruritus. The lesions
appear red and may be associated with ulceration and
bleeding. Over the last few decades, patients have pre-
sented at an earlier age, mirroring the epidemiology of
classic VIN. Patients with early invasive carcinoma in
a background of differentiated VIN tend to be in their
sixth or seventh decades. Finally, as approximately 20 %
of squamous cell carcinomas are multifocal, it is impor-
tant to evaluate the vulvar and perianal regions care-
fully to identify other lesions.

SUPERFICIALLY INVASIVE SQUAMOUS CELL CARCINOMA -
FACT SHEET

Definition
» Single squamous lesion with a diameter of <2 cm and a depth of
invasion <1 mm (T1a)

Incidence and Location

» 7-17% of all squamous cell carcinomas

» Early stromal invasion in about 6-7% of lesions excised with a
preoperative diagnosis of VIN

» Vulvar, perineal, and perianal skin and mucosa

Morbidity and Mortality

» No increased morbidity compared to VIN
» Very rare reports of inguinal nodal metastases

Race and Age Distribution

» No racial predilection

» Fourth decade if background of classic VIN

» Sixth to seventh decades if background of differentiated VIN

Clinical Features
» Asymptomatic or pruritus

Prognosis and Treatment

» Excellent prognosis with a 5-year survival with negative lymph
nodes close to 95%

Wide local excision with free margins

Minimal risk of nodal metastases; groin dissection not
recommended

Sentinel lymph node excision may be performed if lymphovascular
invasion present

v v

v

PATHOLOGIC FEATURES

GROSSs FINDINGS

There are no gross features that can reliably predict
the presence of microscopic invasion, and therefore this
assessment is entirely based on the microscopic evalua-
tion of the specimen.

MicroscoPIC FINDINGS

The American Joint Commission on Cancer (AJCC)
defines a T1 tumor as a single lesion < 2 cm in greatest
dimension, with further subdivision into T1a and T1b
based on the depth of invasion being 1 mm, or > 1 mm,
respectively. There is, however, no universally agreed-
upon definition of what constitutes superficially inva-
sive squamous cell carcinoma. This is in part due to
problems related to correctly determining the important
dimensions of the lesions clinically and how these
dimensions should be measured in order to define stage
1la lesions. The ISSVD has proposed tumor size < 2 cm
and depth of invasion <1 mm to define superficially
invasive squamous cell carcinoma. Accordingly, the
depth of invasion should be measured from the epithe-



CHAPTER 2 Vulvar Neoplasia

53

SUPERFICIALLY INVASIVE SQUAMOUS CELL CARCINOMA -
PATHOLOGIC FEATURES

Gross Findings

» Frequently indistinguishable from VIN

» White or erythematous papule or raised ulcerated area
» Tumor size < 2 cm

Microscopic Findings

» Predominant in situ disease

» Small squamous nests with paradoxical keratinization budding off
from base

» Depth of invasion <1 mm (measured from epithelial-stromal
junction of most superficial adjacent dermal papilla to deepest
point of invasion)

» Depth of invasion and tumor thickness (from tumor surface or
base of granular layer to deepest point of invasion) most
important parameters

Immunohistochemical Features

» Dual staining with cytokeratin and collagen IV/laminin potentially
useful

Differential Diagnosis

» Tangentially sectioned VIN
» Extension of vulvar intraepithelial neoplasia into hair follicles

FIGURE 2b.11

Superficially invasive squamous cell
carcinoma. This well-oriented biopsy
is helpful in illustrating the land-
marks to assess tumor thickness (A)
and depth of invasion (B).

lial-stromal junction of the most superficial adjacent
dermal papillae to the deepest point of invasion (Figure
2b.11). This measurement is not significantly influenced
by the presence of hyperkeratosis, tumor ulceration, or
adjacent epidermal hyperplasia. The importance of
defining 1 mm as the cutoff for depth of invasion is
based on the risk of nodal metastases. Depth of invasion
needs to be differentiated from “tumor thickness,”
which is defined as the measurement from the surface
of the tumor or the base of the granular layer to the
deepest point of invasion (Figure 2b.11). In the pathol-
ogy report, both measurements should be mentioned
along with the presence or absence of lympovascular
space invasion. The identification of lymphovascular
space invasion, however, does not preclude classifying
the lesion as stage 1a, as defined above. Superficial inva-
sion can be identified as small foci of squamous epithe-
lium showing paradoxical keratinization budding from
the base of a papilla involved by high-grade VIN (Figure
2b.12). In well-oriented specimens, it is not difficult to
recognize such foci and ascertain that the depth of inva-
sion is £1 mm. In some instances, superficial invasion
is more difficult to differentiate from the in situ compo-
nent and determining the landmarks for accurate assess-
ment of superficial invasion may also be problematic.
To optimize accurate identification of superficial inva-
sion and correct interpretation of the depth of invasion,
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all wide local excision specimens should be thinly
sliced and properly oriented. As squamous cell carcino-
mas are frequently associated with VIN lesions, it is
important to keep in mind that the VIN component
should not be included in the measurement of the tumor
diameter.

FIGURE 2b.12

High-grade vulvar intraepithelial
neoplasia with early stromal invasion
(superficially invasive squamous car-
cinoma). A small atypical squamous
nest breaches the basement mem-
brane (A). Paradoxical keratinization
is an important feature in the recog-
nition of superficial invasion (arrow)

(B).

ANCILLARY STUDIES

Generally, staining for the presence or absence of base-
ment membrane components has not been proven to be
useful in equivocal cases where superficial invasion is
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suspected because of the documented focal absence of
basement membrane in carcinoma in situ and the dem-
onstrated ability of invasive carcinoma to generate sec-
ondary basement membrane surrounding invasive nests.
Dual staining with cytokeratin and collagen IV/laminin
has been advocated in a recent study to be potentially
helpful in some cases. For practical purposes, if serial
sectioning and levels on the block are unable to provide
definitive evidence of invasion, the recommendation is
to follow a conservative approach.

DIFFERENTIAL DIAGNOSIS

On a biopsy specimen, tangential sectioning of VIN and
involvement of the hair follicles by VIN may be over-
diagnosed as superficially invasive squamous cell carci-
noma. It is important to recognize the evenly spaced
distribution of the nests in the stroma as well as the
focal identification of sebaceous glands in deeper sec-
tions to avoid the diagnosis of invasion. Ulceration and
previous biopsy site changes can also compound the
problem of assessing superficial invasion. If serial sec-
tioning and levels cannot resolve the differential diag-
nosis, invasion should not be diagnosed. The concern
for invasion can be communicated to the clinician in the
report and further evaluated on the resection specimen.
On a resection specimen, a similar cautionary approach
is advocated. Given that the risk for lymph node involve-
ment in patients with superficial invasion is extremely
low, it is prudent to exercise caution when diagnosing
superficially invasive carcinoma.

PROGNOSIS AND THERAPY

There are data to support that the size of the lesion and
the depth of invasion correlate with the risk of nodal
metastases in vulvar cancer. The risk of nodal metasta-
ses in lesions 2 cm in maximum size is approximately
19 %, increasing to 54 % for lesions 3-4 cm. The risk of
nodal metastases is about 11 % if the cutoff for depth of
invasion is 5 mm, and drops to 4.8 % when the depth of
invasion is 3 mm. A review of the literature reveals that
only two stage la tumors as defined above harbored
lymph node metastases. Thus, at the present time, for
patients with tumors invading < 1 mm, a groin lymph
node dissection is not recommended. These patients can
be adequately treated with wide local excision of the
lesion. In selected patients where lymph node metasta-
sis is suspected because of the presence of lymphovas-
cular invasion near the invasive front of the tumor, a
sentinel node excision may be performed. The 5-year
survival rate with negative lymph nodes is close to
95%.

INVASIVE SQUAMOUS CELL CARCINOMA

An estimated 4000 new cases and 870 deaths from
vulvar cancer were recorded in the United States in
2005. The majority of vulvar cancers are squamous
in origin and they represent 5-8 % of all gynecologic
cancers. The current understanding of the clinicopatho-
logic features of two distinct types of high-grade VIN as
precursor lesions has contributed to our understanding
of the clinical features, pathogenesis, and epidemiology
of their invasive counterparts.

INVASIVE SQUAMOUS CELL CARCINOMA -
FACT SHEET

Definition

» Invasive carcinoma of the vulva with squamous differentiation
and dimensions greater than superficially invasive
tumors

Incidence and Location

» Approximately 4000 new cases in US in 2005

» Approximately 5-8% of all gynecologic cancers
» Labia minora or majora more commonly involved

Morbidity and Mortality

» 870 deaths from vulvar cancer in US in 2005
» Local recurrence
p Metastasis to inguinal lymph nodes; rarely distant metastasis

Race and Age Distribution

» No racial predilection
» Higher incidence in patients of low socioeconomic status
» Bimodal age distribution:
» Fifth decade for tumors associated with classic VIN
» Sixth to seventh decades for tumors associated with
differentiated VIN

Clinical Features

» Pruritus or mass in approximately 50% of cases
» Bleeding, dyspareunia, dysuria, and unpleasant odor

Prognosis and Treatment

» Prognosis stage dependent

» Overall 5-year survival > 95% for stage I tumors and 29% for
stage IV tumors

p Stage, tumor size, depth of invasion, lymphovascular

invasion, and lymph node involvement important prognostic

factors

Wide local excision with 1 cm gross margin with inguinal lymph

node dissection mainstay of treatment

Increased risk of recurrence if positive margins (< 8 mm),

lymphovascular invasion, size > 5 cm and depth of invasion

> 11 mm and high-grade VIN at margin

v

v
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INVASIVE SQUAMOUS CELL CARCINOMA -
PATHOLOGIC FEATURES

Gross Findings

» Typically solitary (multifocal in < 10%)

» Exophytic cauliflower-like growth or endophytic ulcerated
lesion

Microscopic Findings

Subtypes

1. Keratinizing squamous cell carcinoma, not otherwise specified
Conspicuous evidence of keratinization with pearl formation
Neoplastic cells with abundant eosinophilic cytoplasm
Considerable nuclear atypia and mitotic activity, including
abnormal forms

Invasion as irregular nests and single cells in a desmoplastic
stroma

Adjacent lichen sclerosus or differentiated high-grade VIN

v v v v

v

Nonkeratinizing squamous cell carcinoma
Minimal evidence of keratinization with no pearl formation

Basaloid carcinoma

Broad bands, large or small irregular nests and cords
Immature uniform basaloid cells with scant cytoplasm

Evenly distributed granular chromatin with no evident nucleoli
Occasional focal abrupt keratinization within the tumor nests
Hyalinized or markedly desmoplastic stroma

. Warty (condylomatous) carcinoma

Multiple papillary projections with fibrovascular cores

Papillae lined by keratinized squamous epithelium with koilocytic
changes

Considerable cytologic atypia including brisk mitotic activity
Irregular jagged nests of keratinized squamous cells infiltrating
stroma

Keratin pearl formation in invasive nests helpful clue in excluding
pseudoinvasion

v v N Vv vV vV VvV w v N

v v

v

vl

. Verrucous carcinoma

v

Deceptive pushing broad pattern of invasion

Bulbous nests of neoplastic cells pushing into underlying

stroma

Hyperplastic squamous proliferation with prominent hyper- and
parakeratosis

Cells with abundant eosinophilic cytoplasm, but typically lacking
nuclear atypia and koilocytosis

v

v

v

Immunohistochemical Features

» p16 strongly positive in basaloid and warty squamous cell
carcinomas

» p53 typically positive in keratinizing squamous cell
carcinomas

» Cytokeratin, S-100, and HMB-45 and neuroendocrine markers
useful in differential diagnosis

Differential Diagnosis

» Condyloma acuminatum (vs warty carcinoma)

» Squamous cell carcinoma with verrucous growth pattern

(vs verrucous carcinoma)

Warty carcinoma (vs verrucous carcinoma)

Amelanotic malignant melanoma (vs squamous carcinoma with
giant cells)

Small cell carcinoma (vs basaloid squamous cell carcinoma)
Merkel cell carcinoma (vs basaloid squamous cell carcinoma)
Basal cell carcinoma (vs basaloid squamous cell carcinoma)

v v

v v v

CLINICAL FEATURES

Basaloid and warty squamous cell carcinomas tend to
occur in younger patients, are associated with classic
high-grade VIN, and HPV DNA can be demonstrated in
most of these lesions. In contrast, well-differentiated
squamous cell carcinoma is most often seen in patients
in their sixth to seventh decades; it is associated with
differentiated (simplex) VIN and does not seem to be
associated with HPV infection. Women with invasive
vulvar squamous cell carcinoma may present with a
variety of complaints. Pruritus and the presence of a
lump or mass occur in up to 50% of patients. Other
symptoms include bleeding, dyspareunia, dysuria, and
unpleasant odor.

PATHOLOGIC FEATURES

GROSss FINDINGS

Invasive squamous cell carcinoma may appear grossly
as an exophytic cauliflower-like growth or an endo-
phytic ulcerated lesion (Figure 2b.13). The labia majora
and minora are preferentially involved, and the major-
ity of tumors are solitary. Multifocal disease may be
seen in < 10 % of the patients.

MicroscopriC FINDINGS

The current World Health Organization (WHO) clas-
sification of vulvar carcinoma lists several morphologic
variants of invasive squamous carcinoma. Salient histo-
logic features of these subtypes of invasive squamous
cell carcinoma are discussed below.

Keratinizing squamous cell carcinoma, not other-
wise specified. This is the most common histologic
subtype of squamous cell carcinoma. The neoplastic
cells are mature with abundant eosinophilic cytoplasm
and show conspicuous evidence of keratinization with
keratin pearl formation. The nuclei are enlarged with
prominent nucleoli, and features readily identified in
most cases include considerable nuclear atypia, mitotic
activity, including abnormal forms, and perineural inva-
sion. The tumor invades as irregular nests and single
cells, eliciting a desmoplastic response (Figure 2b.14).
The adjacent skin may show evidence of either lichen
sclerosus or differentiated VIN.

Nonkeratinizing squamous cell carcinoma. The
cells in this subtype of invasive squamous carcinoma
show minimal evidence of keratinization with scattered
keratinized cells providing evidence of its histogenesis.
Keratin pearl formation is not seen.

Basaloid carcinoma. This tumor subtype arises in
association with high-grade classic VIN and comprises
broad bands, large or small irregular nests, and cords
of immature “basaloid” cells with scant cytoplasm
(Figure 2b.15). The cells are relatively uniform in size
and the nuclei show evenly distributed granular chro-
matin with no evident nucleoli. Focal keratinization
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FIGURE 2b.13

Invasive squamous cell carcinoma. A large polypoid and ulcerated tumor
involves both the labium minor and major on the left side and crosses over
the right labium minor. (Courtesy of Dr. Bhagirath Majmudar.)

FIGURE 2b.14

Invasive keratinizing squamous cell
carcinoma. Irregular tongues of
well to moderately differentiated
and keratinizing neoplastic squa-
mous cells infiltrate the stroma in a
haphazard pattern.
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FIGURE 2b.15

Basaloid carcinoma. Wide anastomosing bands of small “basaloid” blue
cells are deeply infiltrating the stroma.

within the tumor nests may be seen occasionally, but
formation of keratin pearls is unusual, and when it
occurs, the transition is typically abrupt. Hyalinized or
markedly desmoplastic stroma surrounding the infiltrat-
ing nests of tumor cells is characteristic. HPV 16 DNA
can be demonstrated in the majority of these tumors.

Warty (condylomatous) carcinoma. This histo-
logic subtype is architecturally characterized by the
presence of multiple papillary projections with fibro-
vascular cores (Figure 2b.16). The papillae are lined by
keratinized squamous epithelium showing koilocytic
changes on the surface reminiscent of a condyloma acu-
minatum, hence the morphologic descriptor. However,
there is considerable cytologic atypia, including brisk
mitotic activity as well as invasion into the underlying
stroma, usually in the form of irregular jagged nests of
atypical keratinized squamous epithelium. Keratin pearl
formation in the invasive nests is often seen and it is a
helpful clue in excluding pseudoinvasion, an artifact
created by the tangential sectioning of hair follicle struc-
tures that have been colonized by the neoplastic squa-
mous epithelium. This lesion is frequently associated
with HPV 16.

Verrucous carcinoma. This highly differentiated
variant of squamous cell carcinoma is characterized by
bulbous nests of neoplastic cells that appear to push
their way into the underlying stroma (Figure 2b.17).
This broad pattern of invasion is deceptive in that it
may not be recognized as an invasive process, especially

FIGURE 2b.16

Warty high-grade vulvar intraepithelial neoplasia with associated invasive
squamous cell carcinoma. This rather extreme example resulted in a total
vulvectomy and vaginectomy for the patient. The majority of the lesion
showed warty high-grade VIN with foci of invasion noted near the vaginal
margin.

in a poorly oriented specimen. The neoplastic squamous
epithelium is hyperplastic and associated with promi-
nent hyper- and parakeratosis. The tumor cells have
abundant cytoplasm; however, nuclear atypia is not sig-
nificant and koilocytosis is usually absent.

Squamous carcinoma with tumor giant cells. This
is a rare and aggressive variant of invasive squamous
cell carcinoma characterized by the presence of numer-
ous multinucleated tumor giant cells. Large atypical
nuclei with prominent nucleoli and brisk mitotic activ-
ity are usually seen.

Keratoacanthoma-like carcinoma. This variant
has been included in the latest WHO classification of
vulvar squamous cell carcinoma. It has an appearance
reminiscent of keratoacanthoma as occurs elsewhere
on hair-bearing skin. These tumors are characterized by
the presence of a central crater filled with prolifera-
ting squamous epithelium and anucleated masses of
keratin. Invading nests and cords of squamous epithe-
lium are noted in the dermis. These tumors may regress
spontaneously by a poorly understood immune
mechanism.

There is no universally accepted grading system for
vulvar squamous cell carcinoma. The AJCC recom-
mends a four-grade system: well-differentiated (G1),
moderately differentiated (G2), poorly differentiated
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FIGURE 2b.17

Verrucous carcinoma. Notice marked squamous hyperplasia associated
with hyper- and parakeratosis and a striking pushing border of the
neoplastic proliferation.

(G3), and undifferentiated (G4). However, it does not
provide definitions of the grading scheme. The grading
system recommended by the Gymnecologic Oncology
Group (GOG) is based on the percentage of undifferen-
tiated cells (small cells with scant cytoplasm infiltrating
the stroma). Due to the lack of a uniform grading system,
it is difficult to evaluate the importance of grade as an
independent prognostic factor in vulvar squamous cell
carcinoma.

ANCILLARY STUDIES

The role of immunohistochemistry in the diagnosis
of squamous cell carcinoma of the vulva is limited.
However, it has recently been shown that p16 immuno-
staining is a good adjunct in separating HPV-related from
HPV-unrelated vulvar carcinomas. p16 is strongly posi-
tive in basaloid and warty squamous cell carcinomas but
is usually negative in verrucous and keratinizing squa-
mous cell carcinomas. In contrast, p53 is typically posi-
tive in keratinizing squamous cell carcinomas but not in
basaloid and warty squamous cell carcinomas.

DIFFERENTIAL DIAGNOSIS

Some specific diagnostic considerations may arise when
one of the following variants of vulvar carcinoma are
encountered. Warty carcinoma can be confused with
condyloma acuminatum at low-power magnification due
to overlapping architecture and koilocytic changes, espe-
cially if the lesion shows minimal infiltration. However,
at high power, there is noticeable cytologic atypia and
mitotic activity throughout the tumor. Verrucous carci-
noma may be confused with a squamous cell carcinoma
with verrucous growth pattern. The distinction is impor-
tant because verrucous carcinoma, once adequately
excised, has an excellent prognosis and a clinical course
that includes local recurrence but not lymph node or
distant metastasis. The presence of cytologic atypia and/
or irregular infiltration favors a diagnosis of well-differ-
entiated squamous cell carcinoma with prominent ver-
rucous growth. Less frequently, verrucous carcinoma
may be confused with warty carcinoma. However, the
latter typically shows koilocytic atypia and an irregular
infiltrative growth. The rare squamous carcinoma with
giant cells may mimic an amelanotic malignant mela-
noma. The finding of focal squamous differentiation,
adjacent VIN, or a melanocytic precursor lesion may
help in this differential diagnosis. In difficult cases,
HMB-45, Melan-A, S-100, and keratin can be performed.
Finally, basaloid squamous cell carcinoma can be con-
fused with small cell carcinoma, Merkel cell carcinoma,
and basal cell carcinoma. Small cell carcinoma frequently
shows nuclear molding, brisk mitotic activity, and
absence of squamous differentiation; this turmor is typi-
cally positive for TTF-I. Merkel cell carcinoma is com-
posed of small blue cells with high mitotic index and
frequent apoptosis arranged in diffuse or trabecular pat-
terns. Squamous differentiation is extremely rare. The
tumor cells are characteristically positive for neuron-
specific enolase (NSE), chromogranin, and keratin 20 in
a dot-like pattern. Basal cell carcinoma may show central
keratinization, but, in contrast to basaloid squamous cell
carcinoma, the tumor cells show bland cytologic features
and peripheral palisading. p16 is not helpful in differen-
tiating basaloid squamous from basal cell carcinoma.

PROGNOSIS AND THERAPY

The prognosis of invasive vulvar squamous cell carci-
noma is stage-dependent (Table 2b.1). The overall 5-
year survival is greater than 95% for stage I tumors,
dropping to about 29 % for stage IV disease. Stage, tumor
size, depth of invasion, lymphovascular invasion, and
involvement of lymph nodes have been reported to be
highly correlated with survival. Patients with positive
lymph nodes relapse earlier than those without lymph
node involvement; it has been shown that lymph node
metastases closely correlate with clinical node status,
depth of invasion, size of the primary tumor, and lym-
phovascular invasion. Local recurrence is related to
positive margins (< 8 mm), presence of lymphovascular
invasion, size > 5 cm, and depth of invasion > 11 mm.
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TABLE 2b.1

Carcinomas of the vulva: TNM and FIGO staging system

TNM FIGO

Tis 0
T1 I

Carcinoma in situ (preinvasive carcinoma)

Tumor confined to vulva or vulva and
perineum, < 2 cm in greatest dimension

Tla IA Tumor confined to vulva or vulva and
perineum, < 2 cm in greatest dimension,
with stromal invasion <1 mm

Tib IB Tumor confined to vulva or vulva and
perineum, < 2 cm in greatest dimension,
with stromal invasion > 1 mm

T2 II Tumor confined to vulva or vulva and
perineum, > 2 cm in greatest dimension

T3 IIT  Tumor invades any of the following: lower
urethra, vagina, or anus

T4 IVA  Tumor invades any of the following: bladder

mucosa, rectal mucosa, upper urethra; or is
fixed to pubic bone

Patients with high-grade VIN at the margin also have a
higher risk of recurrence. The standard of treatment for
patients with vulvar squamous cell carcinoma consists
of wide local excision with a 1-cm gross margin. If
tumors invade to a depth > 1 mm, groin (ipsi- or bilat-
eral) dissection is advocated, with sentinel node exami-
nation. Radical vulvectomy is rarely used.
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Extramammary Paget Disease and

Melanocytic Lesions
Victor G Prieto’ - Christopher R Shea - Esther Oliva

EXTRAMAMMARY PAGET DISEASE

Extramammary Paget disease (EMPD) can be defined
as an intraepithelial adenocarcinoma that primarily
involves the epidermis outside the breast.

CLINICAL FEATURES

This tumor accounts for only 1% of vulvar cancers.
EMPD typically appears as an eczematous-type plaque,
sometimes with erosion (Figure 2¢.1), more commonly
in the anogenital region, and less commonly it involves
the axillae, ears (ceruminal glands), and eyelids (Moll
glands). Itching is the most frequent presenting symptom.
Due to its erythematous appearance EMPD is frequently
confused clinically with Candida infection.

|
EXTRAMAMMARY PAGET DISEASE - FACT SHEET

Definition
» Intraepidermal adenocarcinoma

Incidence and Location

» Rare (< 1% of the population)
» Anogenital region (also axilla, ear, eyelid)

Morbidity and Mortality

» Pruritus, ulceration, and superinfection

» High recurrence rate if incompletely excised

p If associated with internal malignancy, mortality rate related to
primary tumor

Clinical Features

» Eczematous, itchy plaque
» 25% associated with internal malignancy (colorectal, cervical,
bladder/urethra)

Prognosis and Treatment

» Poor prognosis if more than minimal invasion (> 1 mm) or
association with internal malignancy

» Radical resection treatment of choice

» Radiotherapy or chemotherapy in nonsurgical cases (poor
response)

Unlike Paget disease of the breast, in which an associ-
ated mammary ductal carcinoma is almost invariably
present, an underlying carcinoma (colorectal, cervical,
bladder/urethra, or prostatic) is identified in only
approximately 25% of EMPD. The remainder of cases
probably represent in situ malignant transformation of
the cutaneous sweat ducts.

PATHOLOGIC FEATURES

GROSsS FINDINGS

EMPD appears as an ill-defined, diffuse red plaque
that may occasionally become ulcerated.

EXTRAMAMMARY PAGET DISEASE (EMPD) —
PATHOLOGIC FEATURES

Gross Findings
» Ill-defined, diffuse red plaque with rare ulceration

Microscopic Findings

» Nests, isolated large cells, or even rare glands mainly located in
basal and parabasal layers “compressing” basal keratinocytes

» Atypical cells may be present in upper layers

» Cells with abundant pale cytoplasm with frequent intracytoplasmic
vacuoles and large nuclei

» Variable mitotic activity

» Rare intracytoplasmic melanin pigment

Immunohistochemical Features

» CAM5.2, CEA, epithelial membrane antige (EMA) positive and ER/
PR receptor negative

» Primary EMPD: CK7+/CK20—/gross cystic disease fluid protein 15
(GCDFP-15)+/MUC1 and MUC5+

» Secondary EMPD (anorectal): CK7—/CK20+/GCDFP15—/MUC2+

» Secondary EMPD (urothelial): CK7+/CK20+/GCDFP15—/uroplakin
I+

Differential Diagnosis

» In situ or invasive squamous cell carcinoma with pagetoid growth
» Melanoma

» Sebaceous carcinoma

» Pagetoid dyskeratosis
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MicroscoPIC FINDINGS

Extramammary Paget disease shows nests and iso-
lated large cells typically involving the epidermis and
epithelium of related adnexal structures, predominantly
with a basal and parabasal location (Figure 2¢.2). There
is preservation of the normal basal-layer keratinocytes
which frequently become displaced downward or later-

FIGURE 2c.1

Extramammary Paget disease. An
eczematous plaque in the groin area
is surrounded by normal skin. (Cour-
tesy of Drs Anais Malpica and Michael
Deavers, UT-MDACC.)

FIGURE 2c.2

Extramammary Paget disease. Neo-
plastic cells with abundant cytoplasm
are arranged in confluent nests
and as single cells throughout the
epidermis.

ally by the tumor cells (Figure 2¢.3). Rarely, the tumor
cells form glands within the epidermis. Paget cells
have abundant pale cytoplasm with occasional
intracytoplasmic vacuoles and large vesicular nuclei
with prominent nucleoli. They only infrequently
may contain melanin pigment (Figure 2c.4), due to
melanin transfer from melanocytes to the Paget
cells.
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FIGURE 2c.3

Extramammary Paget disease. The
clusters of Paget cells compress the
basal keratinocytes against the base-
ment membrane.

FIGURE 2c.4

Extramammary Paget disease. Paget
cells show some intracytoplasmic
melanin transferred by epidermal
melanocytes.
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EMPD is associated with proliferative epidermal
lesions in one-third of cases, including squamous hyper-
plasia not otherwise specified, fibroepithelioma-like
hyperplasia, and papillomatous hyperplasia. Invasion is
seen in < a third of cases, more commonly as single cells
(Figure 2¢.5) or small nests in the most upper dermal
layer; overt invasion is uncommon.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Intracytoplasmic mucin (neutral and acidic) is found in
the majority of tumor cells, and can be highlighted by
special stains (Alcian blue, mucicarmine). Furthermore,
there seems to be differential expression of mucin core
proteins (MUC) between primary intraepidermal and
invasive EMPD, as the former coexpresses MUCI1
and MUCS5 while invasive EMPD usually lacks MUC5
expression, both being MUC2-negative. EMPD second-
ary to rectal carcinoma is typically MUC2 positive with
variable expression of MUC1 and MUCS. In difficult
cases, immunoperoxidase studies are useful, as most
EMPD cells express low-molecular-weight cytokeratin,
CEA (Figure 2c.6a), epithelial membrane antigen (EMA)
and gross cystic disease fluid protein 15 (GCDFP-15).
CK7 (Figure 2c¢.6b), CK20, and GCDFP15 are helpful in
the distinction between primary and secondary EMPD.
The immunoprofile of primary EMPD shows CK7+/
CK20—-/GCDFP15+. EMPD secondary to urothelial car-
cinomas is CK7+/CK20+/GCDFP15- and uroplakin I+
whereas EMPD secondary to rectal carcinoma is typically
CK7-/CK20+/GCDFP15-. S100 expression is usually

FIGURE 2c.5

Extramammary Paget disease. Single
neoplastic cells (arrows) are infiltrat-
ing the superficial dermis (< 0.1 cm).

negative in contrast to 25 % positivity in Paget disease of
the breast. Androgen receptor (but not ER and PR) are
detected in approximately 50 % of cases. Finally, immu-
nohistochemistry may help determine the status of surgi-
cal margins and possible dermal invasion since it allows
detection of isolated Paget cells and it may also be helpful
in investigating and determining the possible cell of origin
for cases of primary EMPD. Possible origins of EMPD
include Bartholin glands and Toker cells. Bartholin glands
are small apocrine-like structures located in the introitus.
Toker cells are mononuclear cells that can be seen in
multiple anatomic areas, including the vulva. These cells
are large and arranged as single units at all levels of the
epidermis. The fact that the immunophenotype of Toker
cells, Bartholin glands cells, and EMPD is very similar
(CK7, low-molecular-weight cytokeratin, MUC1, and
MUC5AC-positive) would support the possible origin of
EMPD from these two sites. Very recently, it has been
hypothesized that EMPD may represent a proliferation
of adnexal stem cells residing in the infundibuloseba-
ceous unit of hair follicles and adnexal structures as the
EMPD cells stain for markers typically seen in follicular
stem cells located in the hair follicle bulge region, includ-
ing CK15 and CK19.

DIFFERENTIAL DIAGNOSIS

In situ and invasive squamous cell carcinoma may show
intraepidermal tumor cells distributed in a pagetoid
pattern (so-called pagetoid Bowen disease). However,
the atypical cells are usually present at all levels of the
epidermis and, unlike EMPD, they also occupy the basal
layer and contain keratohyaline granules within tumor
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FIGURE 2c.6

Primary extramammary Paget disease. The neoplastic cells are positive for CEA (A) and CK7 (B).

cells. Of note, CK7 is not helpful in this differential
diagnosis as it is positive in both entities. However,
neoplastic squamous cells are GCDFP-15- and CEA-
negative. Melanoma should also be considered in the
differential diagnosis as both entities may have a paget-
oid growth and melanin may be secondarily present in
the cytoplasm of Paget cells. Thus, the presence of a
melanocytic proliferation along the basal layer of the
adjacent epidermis should therefore be sought in every
case of putative EMPD. Immunohistochemistry can be
useful; however, as EMPD cells may occasionally be S-
100-positive, a panel of antibodies is recommended in
problematic cases (e.g., cytokeratins, CEA, HMB-45,
tyrosinase, MART-1). Sebaceous carcinoma typically
shows involvement of the overlying epidermis in a
pattern similar to EMPD. However, the cells exhibit
multiple cytoplasmic vacuoles with the typical indenta-
tion of nuclei and, unlike Paget disease, the neoplastic
cells lack CEA and GCDFP-15 expression. In addition,
involvement of the perineum by sebaceous carcinoma is
exceptional. Finally, pagetoid dyskeratosis is character-
ized by the presence of small papules in intertriginous
areas. It is considered a reactive process in which a
small part of the normal population of keratinocytes is
induced to proliferate or develop dyskeratosis. These
cells spread in the epidermis in a pagetoid manner and
express low-molecular-weight cytokeratin (e.g., detected
with CAMS5.2). In contrast to EMPD, pagetoid dyskera-
tosis cells are small in size, display small pyknotic nuclei
and are negative for CEA.

PROGNOSIS AND THERAPY

“Primary” EMPD 1is associated with an overall good
prognosis; however, there is a relatively high recurrence
rate even after wide local excision which can be
explained by the presence of frequent microscopic

extension beyond the clinically involved area and the
presence of multifocal disease; thus, status of resection
margins is not predictive of local recurrence. Cases
with more than minimally invasive disease (> 1 mm)
are associated with a worse prognosis, and may result
in nodal or distant metastases and secondary death.
Chemotherapy and radiotherapy have been used in non-
surgical cases, with diverse results. The prognosis of
EMPD associated with an underlying carcinoma is
poor, and related to the prognosis of that particular
carcinoma.

MUCOSAL LENTIGO (GENITAL
“MELANOTIC” MACULE, VULVAR LENTIGO,
GENITAL MELANOSIS)

Mucosal lentigo is a benign lesion defined as a pig-
mented patch on a mucous membrane. In the vulva, it
typically presents as a large and asymmetric area of
brown to blue-black hyperpigmentation with irregular
borders which not infrequently can cause clinical
concern for melanoma. On rare occasions, it may be
associated with Carney’s complex. Histologically, the
epithelium displays hyperpigmentation of the basal
keratinocytes predominantly involving the tips of the
elongated rete (Figure 2¢.7). Other associated findings
include mild acanthosis, slightly increased number of
melanocytes, and increased melanin pigment present
within melanophages in the papillary dermis. Howeyver,
in contrast to malignant melanoma, melanocytes are
cytologically benign and they are arranged as evenly
distributed single cells in the epidermis without paget-
oid upward migration.
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ATYPICAL MELANOCTIC NEVI OF THE
GENITAL TYPE

Vulvar melanocytic nevi are uncommon and occur in
approximately 2-3% of women. In the genital region,
nevi often show clinical and histologic features some-
what different from those seen in other anatomic loca-
tions. As a group, some authors refer to melanocytic
nevi occurring in the genital area, flexural sites (ingui-
nal folds, scrotum, perineal area, and axilla) and acral
regions as nevi of “special sites.” It is important to
recognize these types of nevi in order to avoid a mis-
diagnosis of dysplastic nevus or melanoma.

-
ATYPICAL MELANOCYTIC NEVI OF THE GENITAL TYPE — FACT SHEET

Definition
» Benign melanocytic neoplasm of the external female genitalia

Incidence and Location
» Relatively uncommon (3% of women)

Morbidity
» Rare malignant transformation

Clinical Features

» Usually asymptomatic
» Symmetrical, uniformly pigmented

Prognosis and Treatment
» Complete surgical excision

FIGURE 2c.7

Lentigo. Mild acanthosis with hyper-
pigmentation of keratinocytes is seen
with no increase in number of
melanocytes.

CLINICAL FEATURES

The lesions occur in young women (mean 25 years) and
are typically asymptomatic. They are frequently discov-
ered during routine gynecologic examination, at the
time of delivery, or during pregnancy.

ATYPICAL MELANOCYTIC NEVI OF THE GENITAL TYPE -
PATHOLOGIC FEATURES

Gross findings

» Small (usually < 1 cm)
» Well circumscribed

» Uniform coloration

Microscopic Findings

» Enlarged junctional nests, with variation in size and shape

» Junctional nests located at tips as well as at sides of
rete tips

» Junctional nests with prominent retraction artifact

» Maturation of melanocytes in dermal nests

) Melanocytes with enlarged nuclei, prominent nucleoli, and
abundant cytoplasm with fine melanin pigment (more common in
junctional component)

» No mitotic activity or necrosis

» Fine delicate dermal fibrosis

Differential Diagnosis

) Lentigo

» Dysplastic nevus

» Melanoma

» Epithelioid histiocytoma
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FIGURE 2c.8

Atypical melanocytic nevus of the
genital type. A small, symmetrical
macule shows brown pigmentation
with only slight variation in color.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Most of the lesions are located in the labium majus
or minus, and less commonly in the clitoral area. Most
genital-type nevi are typically macular or papular sym-
metrical small lesions (usually < 1 cm) with well-defined
margins (Figure 2¢.8). They typically exhibit evenly dis-
tributed tan to brown pigment.

MicroscorIC FINDINGS

On low-power examination, genital nevi are rela-
tively well circumscribed. Whereas most nevi show the
morphologic appearance of common nevi outside the
genital area (Figure 2c¢.9), a minority may have unusual
morphologic features. Atypical features include striking
enlargement of junctional melanocytic nests, and varia-
tion in size, shape, and location of the nests. The nests
in the junctional component are located at the tips as
well as at the sides of the rete tips (the latter feature not
seen in typical nevi), and are associated with prominent
retraction artifact (Figure 2¢.10). The size of the junc-
tional nests may vary from two or three cells to large
clusters, with some nests being confluent (“bridging”).
Reflecting the striking nested nature of the junctional
component, pigment is arranged in columns in the
stratum corneum; however, it is not associated with
prominent pagetoid spread of single cells or nests of
melanocytes. The dermal component usually has clus-
ters of melanocytes in the papillary dermis showing
maturation, whereby the cells become smaller and lose

melanin pigment the deeper they are in the dermis, as
seen in common compound nevi (Figure 2c.11). The
melanocytes are larger than those seen in common nevi;
they display enlarged nuclei, prominent nucleoli, and
abundant cytoplasm with fine melanin pigment - fea-
tures more commonly seen in the junctional compo-
nent. Mitotic figures and single cell necrosis are not
present. The dermis may show a slight increase in col-
lagen when compared with the adjacent dermis;
however, this delicate fibrosis is different from the
coarser lamellar/concentric or regression fibrosis seen
in either dysplastic nevi or melanomas. Similar to dys-
plastic nevi, genital nevi may contain a lymphocytic
infiltrate in the dermis. Therefore, as nevi arising in the
genital region share histologic features with dysplastic
nevi (bridging, fibrosis, and lymphocytic infiltrate),
most authors agree that the threshold to diagnose a
nevus as “dysplastic” in the genital region should be
higher than in other regions of the skin (see below).

DIFFERENTIAL DIAGNOSIS

The main differential diagnosis includes dysplastic nevi
and malignant melanoma. Dysplastic nevi have a promi-
nent lentiginous growth pattern with regular rete ridge
elongation, features that are lacking in genital nevi.
Malignant melanoma has a peak incidence around the
sixth decade, in contrast to genital-type nevi that typi-
cally occur in young women. Unlike most mucosal
malignant melanomas, genital nevi are small and well
circumscribed with uniform pigmentation and no
necrosis or ulceration. Additionally there is a small
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FIGURE 2c.9

Typical nevus in the genital area.
Proliferation of small melanocytes is
present, mainly in the papillary
dermis.

FIGURE 2c.10

Atypical melanocytic nevus of the
genital type. Variable-sized and
shaped nests of melanocytes at the
dermoepidermal junction are associ-
ated with retraction artifact.
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FIGURE 2c.11

Atypical melanocytic nevus of the genital type. Small nests of melanocytes
in the dermis undergo maturation. There is delicate fibrosis in the upper
dermis.

“shoulder” component, little or no pagetoid spread of
melanocytes, larger melanin granules than the “dusty”
melanin of the malignant melanoma, no single cell
necrosis, and no mitotic activity in the dermal compo-
nent. The finding of pagetoid spread, diffuse cytologic
atypia associated with mitotic activity, and absence of
cell maturation should strongly raise the suspicion for
malignant melanoma. Finally, nevi arising in the context
of genital dermatoses, particularly lichen sclerosus, may
be histologically worrisome and cause concern for mela-
noma. Such lesions may have marked architectural
atypia (single cells, irregular nests) secondary to the
epithelial and dermal changes associated with the
chronic nature of lichen sclerosus. Although melano-
mas associated with lichen sclerosus have been reported,
it seems that most melanocytic lesions arising in this
context are, in fact, common genital nevi. As a general
rule, exercise caution before rendering a diagnosis of
melanoma in vulvar skin of a young woman.

PROGNOSIS AND THERAPY

Complete excision is the treatment of choice as genital
nevi may recur after incomplete excision. It is widely
recommended that any incompletely excised pigmented

lesion with atypical features should be completely
excised to exclude the diagnosis of malignant melanoma
and avoid recurrence. Finally, it has been shown that
patients with genital nevi do not have an increased risk
of dysplastic nevi at other sites.

DYSPLASTIC NEVI

These are defined as melanocytic neoplasms with atypi-
cal (dysplastic) features occurring in the female external
genitalia.

CLINICAL FEATURES

Dysplastic nevi occur on the vulva of women of all ages.
It is important to keep in mind that patients with
dysplastic nevi have an increased risk of developing
malignant melanoma, this risk being higher if there is a
clinical history of melanoma in any first-degree rela-
tives. In a large series, there was approximately one
dysplastic nevus for every three common genital nevi.
These lesions have irregular borders and asymmetrical
pigmentation, and are usually larger than nondysplastic
nevi (> 6 mm in diameter).

VULVAR DYSPLASTIC NEVI - FACT SHEET

Definition

» Neoplasm of melanocytes in the external female genitalia with
atypical architectural and cytologic (dysplastic) features

Incidence
» Relatively rare (< 1% of women)

Morbidity

» Possibly increased risk of malignant transformation

» Higher risk of malignant melanoma if first-degree family history
of melanoma

Clinical Features

» Usually asymptomatic

» Irreqular borders

» Asymmetrical pigmentation, usually > 6 mm

Prognosis and Treatment
» Complete surgical excision to avoid recurrence

PATHOLOGIC FEATURES

GROSS FINDINGS

They appear as irregular, poorly circumscribed
macules or papules with areas of hyper- and
hypopigmentation.
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VULVAR DYSPLASTIC NEVI -
PATHOLOGIC FEATURES

Gross Findings
» Irreqular coloration and border

Microscopic Findings

Asymmetric proliferation with prominent lentiginous growth
Junctional component with irregular nests and single cells
Intraepidermal “shoulder”

Bridging of rete ridges

Rare pagetoid migration limited to the center of lesion
Dermal lamellar fibrosis

Lymphocytic infiltrate

Prominent vasculature in papillary dermis

“Dusty” melanin in cytoplasm

Cytologic atypia from mild to severe

Vv vV vV vV VvV VVvVvVYYw

Differential Diagnosis
» Melanoma

» Genital nevus

) Lentigo

MicroscopriC FINDINGS

On low-power examination, there is an asymmetric
proliferation of melanocytes with a prominent lentigi-
nous growth. The junctional (intraepidermal) compo-
nent typically extends beyond three rete ridges from
any dermal component (“shoulder”). The melanocytes

FIGURE 2c.12

Dysplastic nevus. Prominent fusion
of rete ridges (“bridging”) as well as
lamellar fibrosis.

appear either singly or form irregularly shaped and
sized nests with prominent secondary fusion of the rete
ridges (“bridging”) (Figure 2c.12). Pagetoid migration
may be seen, although it is limited to the central portion
of the lesion. The dermal component usually shows
small or large clusters of melanocytes in the papillary
region associated with lamellar/concentric (eosino-
philic) fibrosis, a lymphocytic infiltrate, and prominent
vascularity of the papillary dermis (Figure 2¢.12). Many
melanocytes, particularly in the junctional component,
display abundant cytoplasm with fine “dusty” melanin
pigment and associated cytologic atypia which ranges
from mild to severe based on: (1) nuclear size; (2) degree
of hyperchromasia and pleomorphism; and (3) nucleo-
lar prominence. Severely atypical melanocytes show
nuclei at least twice the size of nuclei of spinous kerati-
nocytes as well as irregular contours and prominent
nucleoli.

DIFFERENTIAL DIAGNOSIS

Mucosal melanoma is the most important entity in the
differential diagnosis, as it also shows irregular margins,
areas of hyper- and hypopigmentation, as well as paget-
oid spread of the melanocytes and cytologic atypia.
However, in dysplastic nevi, the pagetoid spread of
melanocytes is limited to the center of the lesion; and
necrosis, ulceration, or dermal mitoses are exceptional.
As a rule, due to morphologic overlap between dysplas-
tic nevi and malignant melanoma, melanocytic lesions
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with cytologic atypia and prominent single cell growth
should be completely excised.

Although there seem to be some overlapping features
between genital nevi and dysplastic nevi, the diagnosis
of dysplastic nevus in the genital region should be ren-
dered when there is significant single cell growth in the
epidermis (> 50% of the lesion), extension beyond the
dermal component, associated lamellar/concentric fibro-
sis, and dense lymphocytic infiltrate in the papillary
dermis. Finally, the last entity that may be included in
this differential diagnosis is lentigo as it appears clini-
cally as a hyperpigmented lesion. However, by defini-
tion, lentigo only shows hyperpigmentation of the
epidermis with minimal increase in numbers of single,
nonatypical melanocytes, lacking well-formed melano-
cytic nests.

PROGNOSIS AND THERAPY

Dysplastic nevi may recur after incomplete excision. As
atleast 25 % of melanomas have an associated dysplastic
nevus when examined histologically. Complete excision
is recommended.

MALIGNANT MELANOMA

Malignant melanoma of the vulva is defined as a malig-
nant melanocytic neoplasm arising in a sun-protected
region and therefore not related to ultraviolet light. It is
the second most common malignant neoplasm of the
vulva following squamous cell carcinoma. The vulvar
region is the most common site for malignant melanoma
in the female genital tract. Approximately 3% of all
melanomas in women arise in the genital region with
an overall world incidence of 0.26-0.52 cases per
million, with 71:1 ratio skin to vulvar melanoma and
an average calculated age-standardized incidence of
approximately 0.10 per 100,000 females per year in the
United States.

CLINICAL FEATURES

Patients typically present at an older age when com-
pared to malignant melanoma arising in sun-exposed
areas (sixth to seventh decades). Most vulvar malignant
melanomas arise in the clitoris (31 %) and labia majora
(27%), followed by labia minora. The most common
clinical presentation is that of a pigmented, flat, or pol-
ypoid (approximately 40% for the latter) asymmetrical
lesion (Figure 2c.13), followed by bleeding and itching,
and 20 % of patients will have more than one lesion at
presentation (satellite lesions). In contrast to cutaneous
melanomas, which usually display pigmentation, up to
35% of vulvar melanomas are amelanotic.

|
VULVAR MELANOMA - FACT SHEET

Definition

» Malignant melanocytic neoplasm arising on the external female
genitalia, either hair-bearing skin or mucosa

Incidence and Location

» 0.10 per 100,000 females per year in US

» Second most common malignant vulvar neoplasm

» 3% of melanomas in women

» Most common location in the female genital tract

» More common in mucosal-epidermal junction (clitoris and labia
majora)

Morbidity and Mortality
» Median survival of 41 months

Clinical Features

» Sixth or seventh decade

» Pigmented flat or polypoid asymmetrical lesion most common
presentation, followed by bleeding and itching

» 35% amelanotic

» 20% satellite lesions

Prognosis and Treatment

» Worse prognosis than cutaneous melanoma

» Overall 27-60% survival rate

» 90% 5-year survival rate if < 1 mm in thickness

» Treatment of choice complete surgical excision with 2-cm free
margins

» Tumor thickness and ulceration main prognostic factors

» Overall 60% recurrence rate

» Sentinel lymph node status may be indicated if tumor thickness
of 21 mm

PATHOLOGIC FEATURES

GROSS FINDINGS

The lesions are typically asymmetrical, flat, or polyp-
oid, with ill-defined borders that display irregular
pigmentation and frequently exceed 6 mm in largest
diameter.

MicrROscoOPIC FINDINGS

Most vulvar melanomas are histologically similar to
acral lentiginous melanomas (hence the term “mucosal-
lentiginous” melanomas), while superficial spreading
and nodular subtypes are less common and desmoplas-
tic melanoma is exceedingly rare at this site. The
intraepidermal component of the “mucosal-lentiginous”
melanomas is characterized by a diffuse proliferation of
large, epithelioid atypical melanocytes arranged in irreg-
ular nests and single cells along the basal layer of the
epidermis (Figure 2¢.14). Pagetoid upward migration is
common (Figure 2c.15) and can be extensive. If the
vulvar melanoma is of the nodular type it lacks a radial
growth phase. The overlying epidermis may have normal



72

GYNECOLOGIC PATHOLOGY

FIGURE 2c.14

Vulvar melanoma. A striking proliferation of large, epithelioid atypical
melanocytes arranged in irreqgular nests is present along the basal layer
of the epidermis.

FIGURE 2c.13

Vulvar melanoma. A large polypoid
tumor is focally pigmented. (Courtesy
of Dr. Jinsong Liu, UT-MDACC.)

]
VULVAR MELANOMA - PATHOLOGIC FEATURES

Gross Findings

» Flat or polypoid and asymmetrical
» Ill-defined borders

» Irregular pigmentation

» Usually > 6 mm in diameter

Microscopic Findings

Acral-lentiginous pattern most common

Prominent pagetoid migration

Nests or single epithelioid cells in the intraepidermal component
Fascicular growth of the invasive dermal component

Absence of “cell” maturation

Frequent marked cytologic atypia

Common extension to adnexa and nerves

»
»
»
»
»
»
»
» Regression and vascular invasion

Immunohistochemical Features
» S-100, HMB-45, MART1 (Melan A) typically positive

Differential Diagnosis

» Dysplastic genital nevi

» Squamous cell carcinoma, including squamous cell carcinoma in
situ

) Extramammary Paget disease

thickness or be acanthotic and ulceration is a common
finding. The dermal component is similar to that seen
in acral lentiginous melanoma and it is characterized by
a proliferation of spindle-shaped cells forming fascicles
as well as nests of cells and single cells. Epithelioid cells
can also be seen. The tumor cells have a tendency to
track along nerves and adnexal structures. In the
intraepidermal component the tumor cells have abun-
dant eosinophilic cytoplasm, enlarged round nuclei, and
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FIGURE 2c.15

Vulvar melanoma. The highly atypical
tumor cells show a prominent paget-
oid growth.

FIGURE 2c.16

Vulvar melanoma. The neoplastic
cells have enlarged nuclei with prom-
inent nuclei and abundant eosino-
philic cytoplasm. Notice the presence
of pigment in scattered cells.

prominent nucleoli, while in the invasive component
the cells have less abundant cytoplasm and fusiform
nuclei with no maturation. Both components frequently
display marked cytologic atypia associated with variable
mitotic activity (Figure 2c¢.16). The dermis usually
shows a myxoid or desmoplastic response to the inva-
sive tumor. Regression and vascular invasion are more
common than in cutaneous melanoma.

When evaluating vulvar melanomas, it is recom-
mended to report the same histologic features as done
for cutaneous melanomas, including histologic subtype,
Clark anatomic level (if occurring in skin), tumor thick-
ness (Breslow), ulceration, radial and vertical growth
phases, precursor lesion if present, margins, mitotic
rate, tumor infiltrating lymphocytes, vascular or peri-
neural invasion, regression, and microsatellite lesions.
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DIFFERENTIAL DIAGNOSIS

Malignant melanoma should be distinguished from
dysplastic melanocytic nevus (already discussed), squa-
mous cell carcinoma, including carcinoma in situ, and
EMPD. Poorly differentiated squamous cell carcinoma
may show overlapping histologic features with an inva-
sive malignant melanoma, especially in biopsy speci-
mens, as both share epithelioid and spindle-shaped
morphologies. Furthermore, 5% of squamous cell carci-
nomas in situ have a nested growth with pagetoid spread
simulating melanoma in situ or the intraepidermal
growth of invasive melanoma. Extensive sampling
when possible will help in identifying typical areas of
squamous cell carcinoma or malignant melanoma.
Moreover, squamous cell carcinomas are positive for
keratin but negative for HBM-45 and Melan-A. EMPD
may also show overlapping histologic features with in
situ malignant melanoma, including striking pagetoid
growth, prominent “junctional” distribution of malig-
nant cells with nests of cells and single cells, and the
finding of intracytoplasmic melanin. In contrast to
malignant melanoma, most cells of EMPD have abun-
dant mucin, some of the cells may have intracytoplasmic
vacuoles, and the nests of cells may show poorly formed
central lumens. Histochemical and immunohistochemi-
cal stains are also helpful in this differential diagnosis,
as Paget cells are positive for mucicarmin, Alcian Blue,
low-molecular-weight cytokeratin, CEA, EMA, and
GCDFP-15, whereas they are negative for Melan-A and
HMB-45.

PROGNOSIS AND THERAPY

The overall survival rates for patients with vulvar mela-
noma range from 27 % to 60 %, with a median survival
rate of 41 months, and survival is typically worse than
other melanomas. However, the 5-year survival for
patients with melanomas invading < 1 mm and with
negative lymph nodes is 90 % . The main histologic prog-
nostic factors in vulvar melanomas are tumor thickness
(Breslow’s) measured from the top of the granular layer
or from the base of the ulcerated tumor to the deepest
point of invasion accompanied by Clark levels in hair-
bearing skin and ulceration. The importance of ulcer-
ation 1is reflected in the current American Joint
Commission on Cancer staging system, indicating that
the presence of ulceration upstages the disease. As the
extent of the surgical excision (vulvectomy versus wide
local resection) does not seem to impact survival, the
treatment of choice is complete surgical excision with
2-cm free margins. Overall, there is a high recurrence
rate despite complete surgical resection (approximately
60 % ). Inguinal node metastases are commonly detected
ipsilaterally (15%) but may also be bilateral (7% ) and
there is controversy regarding the advantage of elective
lymph node dissection in these patients. However, as
nodal metastases are associated with high mortality,
sentinel lymph node status in patients with vulvar mela-
nomas may be useful to stratify patients at risk, may
become an important prognostic factor, and is usually
indicated for melanomas with a thickness of > 1 mm.
The analysis requires specialized methodology, includ-

FIGURE 2c.17

Metastatic vulvar melanoma to sen-
tinel lymph node. A small subcapsu-
lar deposit of metastatic melanoma
is highlighted by HMB-45 and anti-
MART1 staining cocktail.
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ing serial sectioning of the node, routine histologic eval-
uation, and, in apparently negative cases, subsequent
immunohistochemical analysis (e.g., with an antimela-
nocytic cocktail: HMB-45 and anti-MART1) (Figure
2¢.17). Although the prognostic significance of isolated
melanoma cells in the sentinel lymph nodes is unclear
at present, their presence should be reported and may
be used for staging.
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3 Benign Diseases of the Vagina

Anais Malpica

VAGINAL AGENESIS AND ATRESIA

Complete agenesis of the vagina is rare, affecting 1 in
4000-5000 female births. In its isolated form, it is the
result of incomplete caudal development and fusion of
the lower portion of the miillerian ducts (miillerian dys-
genesis). In these cases, the external genitalia appear
normal, the uterus is present but affected by complica-
tions secondary to retrograde menstruation, and at the
level of the introitus, a small blind pouch may be present.
In contrast, vaginal agenesis associated with the absence
of the uterus and with other skeletal and somatic anom-
alies (Mayer—Rokitansky—Kiister—-Hauser syndrome) is
the result of miillerian agenesis. These patients have a
normal 46XX Kkaryotype, normal external genitalia,
functional ovaries, and absence or severe hypoplasia of
the upper two-thirds of the vagina, as well as frequent
uterine agenesis. Due to a different embryonic origin,
the lower third of the vagina is always present. Two
subtypes of the Mayer—Rokitansky-Kiister-Hauser
syndrome have been described: (1) the typical form, in
which only the caudal part of the miillerian duct is
affected (upper vagina and uterus, which appear as sym-
metric muscular buds with normal fallopian tubes); and
(2) the atypical form, in which there is asymmetric
hypoplasia of one or both miillerian buds (with or
without development abnormalities of the fallopian
tubes), common association with somatic (mainly
kidney defects), skeletal (mostly cervicothoracic), and
to a minor extent hearing abnormalities. Vaginal atresia
may also be seen as part of the Winter syndrome, char-
acterized by renal agenesis and deafness, and the Vater
syndrome, associated with renal and skeletal malforma-
tions, single umbilical artery, anal atresia, tracheoesoph-
ageal fistula, and cardiac defects. Treatment consists of
creation of a neovagina through progressive use of
vaginal dilators or surgery.

IMPERFORATE HYMEN

Although it represents the most common obstructive
anomaly of the female genital tract, this congenital dis-
order is rare, with an estimated frequency of 0.1% in
female newborns.

CLINICAL FEATURES

Patients diagnosed before 4 years of age are usually
asymptomatic and the diagnosis is made incidentally,
whereas those diagnosed after age 10 are usually symp-
tomatic and present with abdominal or back pain, con-
stipation, peritonitis, primary amenorrhea, or urinary
symptoms (i.e., dysuria or urinary retention).

PATHOLOGIC FEATURES

GROSS FINDINGS

The hymenal membrane appears as homogeneous
white elastic tissue with variable vascularity.

MicroscopPIC FINDINGS

The hymen consists of connective tissue covered by
stratified squamous epithelium.

PROGNOSIS AND THERAPY

Imperforate hymen has been traditionally treated with
a stellate or cruciate incision through the hymenal mem-
brane. More recently, the intravaginal use of a Foley
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catheter for 2 weeks after puncture of the hymen with
a sterile injector needle has been advocated to preserve
the normal architecture of the hymen.

BACTERIAL VAGINOSIS

This is the most common cause of acute vaginitis, rep-
resenting 15-50% of all symptomatic cases. It is the
result of a shift in the vaginal flora from lactobacilli-
dominant to mixed flora, including genital Mycoplasma,
Gardnerella vaginalis, and anaerobes (i.e., peptostrepto-
cocci, Prevotella, and Mobiluncus species).

CLINICAL FEATURES

Bacterial vaginosis is a clinical diagnosis that requires
at least three of the following features: (1) vaginal pH
> 4.5; (2) thin, watery, fishy-smelling discharge; (3) wet

|
BACTERIAL VAGINOSIS - FACT SHEET

Definition
» A clinical diagnosis requiring at least three of the following
features:
» Vaginal pH > 4.5
» Thin, watery, fishy-smelling discharge
» Wet mount showing > 20% clue cells
» Positive “amine” odor test

Clinical Features

» Most common cause of vaginitis
» Thin, watery, fishy-smelling discharge

Prognosis and Treatment

» 7 days of oral metronidazole, 5 days of vaginal metronidazole gel,
or 7 days of vaginal clindamycin cream

Morbidity
» Increased risk of upper genital tract infections

|
BACTERIAL VAGINOSIS - PATHOLOGIC FEATURES

Microscopic Findings

» No specific histopathologic changes

» Clue cells (i.e., squamous cells with numerous adherent
coccobacilli) on wet mount or Papanicolaou (Pap) smear

» Altered vaginal flora with numerous cocci, bacteria of different
shapes and a few, if any, lactobacilli on wet mount

mount showing > 20% clue cells, and (4) positive
“amine” odor test (performed by adding 10 % potassium
hydroxide to a drop of vaginal discharge on a slide and
smelling the distinctive odor that results from released
volatilized amines). Risk factors for bacterial vaginosis
include: black ethnicity, cigarette smoking, use of intra-
uterine device, oral sex, new or multiple sexual part-
ners, having a female sexual partner, frequent douching,
sexual activity during menses, and lack of hydrogen
peroxide-producing lactobacilli.

PATHOLOGIC FEATURES

MicroscoPIC FINDINGS

No specific histopathologic changes have been
described. Wet mount shows > 20% clue cells (i.e.,
squamous cells with numerous adherent coccobacilli)
and an altered background vaginal flora with numerous
cocci, bacteria of different shapes, and few, if any, lac-
tobacilli. Clue cells can also be detected on Papanicolaou
(Pap) smears (Figure 3.1).

PROGNOSIS AND THERAPY

Bacterial vaginosis is treated with a 7-day course of oral
metronidazole, a 5-day course of vaginal metronidazole
gel, or a 7-day course of vaginal clindamycin cream.
This infection is associated with an increased risk of
upper genital tract infections (i.e., endometritis after
cesarean section, vaginal delivery, or abortion), wound
infection, infection after hysterectomy, pelvic inflam-
matory disease, preterm delivery, chorioamnionitis,
spontaneous abortion, and decreased success with in
vitro fertilization.

CANDIDA INFECTION

Only 15-30% of acute vaginitis are caused by Candida,
mainly C. albicans, a commensal organism in many
asymptomatic women.

CLINICAL FEATURES

Vaginal candidiasis is characterized by white, thick
vaginal discharge accompanied by pruritus and a
burning sensation. Dysuria may be present. Risk factors
include pregnancy, being in the luteal phase of the men-
strual cycle, nulliparity, use of spermicides, young age
(15-19 years), and recent therapy with broad-spectrum
antibiotics.
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FIGURE 3.1

Bacterial vaginosis. Clue cells are
present in a vaginal Pap smear.

|
CANDIDA VAGINITIS — FACT SHEET

Clinical Features

» Represents up to 30% of acute vaginitis
» White, thick vaginal discharge

» Pruritus and burning sensation

Prognosis and Treatment

» If uncomplicated, single dose of oral fluconazole or topical
antifungal agents

» If complicated (immunosuppressed patients), tailored treatment

PATHOLOGIC FEATURES

GROSsS FINDINGS

The vaginal mucosa frequently appears erythe-
matous.

MicroscoPIC FINDINGS AND ANCILLARY STUDIES

Hyphae or spores are visible on a potassium
hydroxide wet mount or Pap smear (Figure 3.2).
Tissue sections show marked acute inflammation,
reactive changes in the squamous epithelium, and
fungal forms within the superficial layers of the squa-
mous epithelium or within the detached squamous

CANDIDA VAGINITIS — PATHOLOGIC FEATURES

Gross Findings
» Mucosal erythema

Microscopic Findings

» Marked inflammation and reactive changes of squamous
epithelium

» Hyphae or spores identified in the epithelial surface or within
detached squamous cells in potassium hydroxide wet mount or Pap
smear

cells. A vaginal culture is also useful if a wet mount
is negative.

PROGNOSIS AND THERAPY

Uncomplicated vaginal candidiasis (defined as three or
fewer episodes per year) with mild to moderate symp-
toms, most likely caused by C. albicans, and occurring
in an immunocompetent host, is treated with a single
dose of oral fluconazole or a variety of topical antifungal
agents, typically for 1 to 3 days. In complicated cases
(i.e., pregnant patients, immunocompromised or debili-
tated patients or those who have uncontrolled diabetes,
severe symptoms, infections by other species other than
C. albicans, or four or more episodes in 1 year), treat-
ment is tailored accordingly.
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TRICHOMONAS VAGINALIS

This intracellular parasite is responsible for the most
common sexually transmitted disease in the United
States. It is the cause of acute vaginitis in 5-50% of
patients, depending on the population studied.

CLINICAL FEATURES

Symptoms associated with Trichomonas vaginalis in-
fection include yellow vaginal discharge, malodor,
pruritus, and dysuria. On colposcopic examination, the
vaginal mucosa shows erythema with variable punctate
hemorrhages.

'
TRICHOMONAS VAGINALIS — FACT SHEET

Clinical Features

» 5-50% of acute vaginitis

» Most common sexually transmitted disease in US

» Yellow vaginal discharge, malodor, pruritus, and dysuria

Treatment

» Oral nitroimidazole or tinidazole
» Treatment of patient’s partner

PATHOLOGIC FEATURES

MicroscoPIC FINDINGS

The diagnosis is made by identifying pear-shaped
cyanophilic organisms, 10-20 um in diameter, showing
polar flagellae in a saline preparation. Trichomonas
can also be detected on a Pap smear, where they are
also pear-shaped and show a “lancet”-shaped nucleus
and red cytoplasmic granules (Figure 3.3). The
vaginal squamous epithelium is usually spongiotic with
numerous neutrophils that can form intraepithelial
abscesses.

]
TRICHOMONAS VAGINALIS - PATHOLOGIC FEATURES

Gross Findings
» Mucosal erythema and variable punctate hemorrhage

Microscopic Findings
» Spongiotic squamous epithelium with numerous neutrophils that
may form intraepithelial abscesses

Ancillary Techniques

» Trichomonas can be identified in a saline preparation or in a Pap
smear (pear-shaped cells with “lancet”-shaped nucleus and red
intracytoplasmic granules)

FIGURE 3.2

Candida infection. Hyphal forms are
seen on a Pap smear.
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ANCILLARY STUDIES

A test for T vaginalis antigen can be rapidly performed
(10 minutes). It has a sensitivity and specificity of 83 %
and 98.8 % respectively.

THERAPY

Oral nitroimidazole or tinidazole is the treatment of
choice. Treatment of the patient’s partner increases
cure rates.

GROUP B STREPTOCOCCUS

Approximately 25% of women are carriers of this
organism. In asymptomatic patients, vaginal group B
streptococcus does not require treatment. Patients with
symptoms and a positive culture should be treated with
antibiotics. When it is detected during pregnancy, the
patient should be treated, as group B streptococcus is a
common cause of sepsis and meningitis in newborns.

FIGURE 3.3

Trichomonas vaginalis infection. An
organism showing a “lancet-shaped”
nucleus and fine cytoplasmic gran-
ules is seen (arrow) on a Pap smear.

ACTINOMYCOSIS

This is a Gram-positive, non-acid-fast anaerobic bacte-
rium, found in up to 27% of asymptomatic women
without an intrauterine device. However, symptomatic
cases tend to be seen in patients with vaginal foreign
bodies such as an intrauterine device or permanent

ACTINOMYCOSIS - FACT SHEET

Clinical Features

» Postcoital bleeding, malodorous vaginal discharge, and pruritus

» Abdominal/pelvic pain due to abscess formation

» If symptomatic, vaginal foreign bodies (permanent suture material
or intrauterine devices) usually present

Prognosis and Treatment
» Removal of foreign body and penicillin

ACTINOMYCOSIS - PATHOLOGIC FEATURES

Microscopic Findings
» Actinomyces detected as tangled filaments, “sulfur granules,”
within a background of neutrophils
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suture material. Symptoms related to Actinomyces infec-
tion include postcoital bleeding, malodorous vaginal
discharge, pruritus, or abdominopelvic pain due to
abscess formation. Microscopically, these bacteria are
seen as tangled filaments or “sulfur granules” within a
background of neutrophils. Treatment involves removal
of the foreign body and use of penicillin.

TOXIC SHOCK SYNDROME (TSS)

This systemic disease is characterized by acute onset of
fever, myalgia, headache, confusion, hypotension, rash
followed by desquamation of hands and feet, and mul-
tiple organ failure. When initially described, TSS was
primarily associated with menstruation and tampon
usage. Currently, the incidence of menstrual TSS has
decreased significantly due to multiple factors, including
increased public awareness, changes in tampon usage
and composition, and withdrawal of superabsorbent
tampons from the market. Menstrual TSS is caused by
Staphylococcus aureus, whereas both S. aureus and Strep-
tococcus pyogenes may be implicated in the nonmenstrual
TSS (i.e.,, TSS seen in postpartum, following surgical
procedure, or skin, bone, or respiratory infections).
Four factors appear to be required for the development
of menstrual TSS: (1) vaginal colonization with a toxi-
genic strain of Staphylococcus aureus; (2) production of
toxic shock syndrome toxin-1 (TSST-1); (3) penetration
of sufficient concentrations of TSST-1 across the epithe-
lium; and (4) absence or insufficient titers of neutraliz-
ing antibodies.

Microscopically, fresh ulcerations with Gram-posi-
tive cocci are present on the surface, and are associated

with phlebitis. In other organs, phlebitis is also identi-
fied in addition to edema, necrotizing capillaritis, and
inflammation. Treatment includes wuse of beta-
lactamase-resistant antistaphylococcal antibiotics and
supportive measures for shock-related manifestations.

PARASITIC VAGINITIS

These infections are very rare in the United States.
Vaginal amebiasis is caused by Entamoeba histolytica
and seen in countries where this infection is endemic.
Patients usually present with bloody vaginal discharge
and ulcerated and friable lesions. Microscopically, the
ulcerated areas show a fibrinopurulent exudate contain-
ing trophozoites measuring 15-60 um in diameter that
stain with PAS stain. Trophozoites can also be identi-
fied on wet smears from vaginal discharge. Metronida-
zole is the treatment of choice.

Schistosoma mansoni and haematobium can be found
in the vagina. The most common symptoms are vaginal
discharge, pruritus, and dyspareunia. Gross lesions
include polyps, ulcers, or a granular appearance of the
mucosa. Microscopically, viable or nonviable eggs are
usually seen in the submucosa and are associated with
a prominent inflammatory response, including eosino-
phils, that ultimately results in marked fibrosis (Figure
3.4). Multiple doses of praziquantel are required to treat
this infection. Eggs and worms of Enterobius vermicu-
laris have also been found in the vagina, where they
elicit a granulomatous reaction associated with central
necrosis (Figure 3.5). Finally, eggs of Trichuris trichiura
can be seen in the vagina as contamination in cases of
intestinal infestation.

FIGURE 3.4

Schistosomiasis. Viable and nonvia-
ble eggs are surrounded by fibrosis
in the vaginal submucosa.
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VIRAL INFECTIONS

The vagina can be involved as part of a genital herpes
simplex infection. Usually, the causative agent is
herpes simplex virus type 2 (HSV-2) and, less frequently,
HSV-1. “Classic” outbreaks of this infection begin with
a prodrome lasting 2-24 hours that includes regional
pain or a burning sensation. In addition, patients may
have fever, headache, malaise, lymphadenopathy, and
anorexia. Subsequently, papules, vesicles, and erosions/
ulcers appear over hours to days. The vesicles are usually
asymptomatic, whereas the ulcers are very painful. In
addition to the vagina, the ulcers can involve the vulva,
cervix, bladder, urethra, and anus. Some patients can
have intermittent bleeding and vaginal discharge. Micro-
scopically, the vesicles involve the entire squamous epi-
thelium. The infected cells contain one or more nuclei

FIGURE 3.5

Enterobiasis. Multiple eggs of Entero-
bius vermicularis are associated with
necrosis and acute inflammation
(Courtesy of Dr. RC Neafie).

VIRAL INFECTIONS - FACT SHEET

Clinical Features

» Herpes simplex virus type 2, and, less frequently, type 1
» Pain or burning sensation, vaginal discharge, or intermittent
vaginal bleeding
» Fever, malaise, lymphadenopathy, and anorexia may be
seen
» Cytomegalovirus-associated ulcers may be painful in HIV-
positive patients

Prognosis and Treatment

» Acyclovir and related compounds for herpes
» Topical or systemic steroids for aphthous ulcers in AIDS patients

with “ground-glass” chromatin, and may or may not
have intranuclear inclusions (Figure 3.6). Primary
lesions last 2-6 weeks, tend to be very painful, and
contain large quantities of infectious HSV particles.
Recurrent HSV episodes are usually milder than the
initial episode, typically with fewer lesions, and viral
shedding occurs at a lower concentration and with
shorter duration. The diagnosis is based on the identi-
fication of the epithelial/nuclear changes described
above either on a cytology preparation of the scraping
of the base and edges of a fresh ulcer (Tzanck prepara-
tion) or in tissue sections. In the latter, the characteris-
tic viral cytopathic changes are more commonly
identified at the edge of the lesion. In situ hybridization
for HSV can be used to confirm the diagnosis (Figure
3.7). Other diagnostic tools include viral culture and
polymerase chain reaction. Acyclovir and related com-
pounds such as valacyclovir and famciclovir are used in
the treatment of this infection.

|
VIRAL INFECTIONS - PATHOLOGIC FEATURES

Gross Findings

» Papules, vesicles, and erosions/ulcers in herpesvirus infection
» Ulcers in cytomegalovirus (CMV) infection in HIV-positive patients

Microscopic Findings
» Vesicles involving the entire epithelium
» Infected cells display:

» One enlarged nucleus (CMV)
Bi- or multinucleation (Herpes)
Ground-glass chromatin (Herpes)
Intranuclear inclusions (Both)
Intracytoplasmic inclusions (CMV)

v v v Vv
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FIGURE 3.6

Herpesvirus. Infected squamous cells show multinucleation, nuclei with ground-glass chromatin, and intranuclear
inclusions.

FIGURE 3.7
Herpesvirus. In situ hybridization highlights the infected cells.
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Cytomegalovirus infection produces vaginal ulcers in
addition to ulcers involving the cervix and vulva in
human immunodeficiency virus (HIV)-positive patients.
Women markedly immunosuppressed secondary to HIV
infection can develop aphthous genital ulcers. Such
ulcers, either single or multiple, may be confined to the
lower genital tract or coexist with oroesophageal ulcers.
They are painful, range in size from 1 to 6 cm, are often
deep, and occasionally progress to form fistulas. The
infected cells (epithelial and endothelial) are enlarged
and contain intranuclear and intracytoplasmic inclu-
sions. Peripheral clearing of the chromatin imparts an
“owls eye” appearance to the nucleus. They respond to
treatment with topical or systemic steroids.

This rare, benign, self-limited disease of unknown cause
is usually seen in the vagina, although occasionally can
affect the cervix.

CLINICAL FEATURES

Patients range in age from 17 to 77 years. Symptoms,
when present, include vaginal discharge or bleeding,
pressure, and a “popping” sound with intercourse or
physical examination due to rupture of the gas-filled
cysts. Associations with pregnancy, infection with
either Trichomonas vaginalis or Gardnerella vaginalis,
or cardiopulmonary disease have been described.

RADIOLOGIC FEATURES

Anteroposterior abdominal and lateral X-rays show air
bubbles of variable size within the soft tissues above the
symphysis pubis and oriented in a tubular fashion
between the expected position of the urinary bladder
and rectum, respectively. CT scan also shows cystic col-
lections of gas measuring up to several millimeters
within the vaginal wall. Transvaginal US examination
shows dot-like or linear echogenicities in the vaginal
wall.

PATHOLOGIC FEATURES

GROSsS FINDINGS

The lesions are usually seen in the upper two-thirds
of the vagina, although they can involve the entire
vagina and cervix. They tend to be evenly distributed
but can form clusters. Individual lesions are tense,
smooth, and discrete, although as they aggregate, the
vaginal mucosa shows a pebbled or granular appear-
ance, and on occasion may resemble a mnabothian
cyst. Lesions range in size from a few millimeters to
2 cm.

MicroscoPIC FINDINGS

The hallmark of emphysematous vaginitis is the
finding of variably sized cystic spaces within the lamina
propria. The cyst walls are composed of fibroconnective
tissue that may or may not contain multinucleated giant
cells (Figure 3.8). The cysts are usually empty but may
occasionally contain eosinophilic material. The overly-
ing squamous epithelium is intact and may show acan-
thosis. In some cases, there may be associated chronic
inflammation.

PROGNOSIS AND THERAPY

This benign lesion regresses after treatment of the
underlying infection (trichomoniasis or G. vaginalis), or
after pregnancy.

DESQUAMATIVE INFLAMMATORY
VAGINITIS

This uncommon diffuse and exudative type of
vaginitis is characterized by epithelial exfoliation and
abundant purulent vaginal discharge. Its cause is
unknown, although it could represent the vaginal form
of erosive lichen planus.

CLINICAL FEATURES
This disease affects women from adolescence to post-
menopause, but tends to be more frequent in peri- or

|
DESQUAMATIVE INFLAMMATORY VAGINITIS - FACT SHEET

Definition

» Inflammatory process of unknown etiology, possibly vaginal form
of erosive lichen planus

Clinical Features

» More common in premenopausal or postmenopausal women,
during postpartum, or women on antiestrogen therapy

» Purulent vaginal discharge or malodor

» Vulvovaginal burning sensation, pruritus, dyspareunia

» Elevated vaginal pH (> 4.5)

Prognosis and Treatment

» Vaginal clindamycin

» Up to 29% relapse rate

» In relapses, additional antibiotic treatment (topical clindamycin,
oral ampicillin, or cephalexin) or estrogen therapy (in
postmenopausal women) required
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postmenopausal women, during the postpartum, or
women receiving antiestrogen therapy. Symptoms
include purulent vaginal discharge, a vulvovaginal
burning sensation, dyspareunia, malodor, and vulvar
pruritus. These symptoms have a variable duration,
ranging from a few months to years. The vaginal pH is
also typically elevated (> 4.5).

PATHOLOGIC FEATURES

GROSS FINDINGS

There is mucosal erythema and ecchymotic spots; the
latter can also be seen in the vulva and cervix.
_______________________________________________________________________|

DESQUAMATIVE INFLAMMATORY VAGINITIS -
PATHOLOGIC FEATURES

Gross Findings
» Erythema and ecchymotic spots

Microscopic Findings
» Dense acute and chronic inflammation involving squamous
epithelium and submucosa with a nonspecific pattern

Ancillary Techniques

» Increased number of acute inflammatory cells, numerous parabasal
cells and naked nuclei on wet mount (ratio of PMN to epithelial
cells > 1:1 in at least 4 HPFs)

Differential Diagnosis
» Infectious vaginitis

FIGURE 3.8

Emphysematous vaginitis. Several
irreqular cystic spaces lack an
epithelial lining and are surrounded

by marked chronic inflamma-
tion (Courtesy of Dr. Michael
Stamatako).

MicroscoPIC FINDINGS

The squamous epithelium and submucosa are associ-
ated with a dense acute and chronic inflammatory infil-
trate with a non- specific pattern. There may be thinning
or ulceration of the overlying epithelium.

ANCILLARY STUDIES

Wet mount shows an increase in polymorphonuclear
(PMN) leukocytes, defined as the ratio of PMN to epi-
thelial cells > 1:1 in at least 4 HPFs, numerous para-
basal cells, and naked nuclei. There is also an absence
of lactobacilli which is confirmed on a Gram stain,
which may also show Gram-positive cocci in up to 92 %
of patients.

DIFFERENTIAL DIAGNOSIS

Infectious vaginitis may show some overlapping features
with desquamative inflammatory vaginitis; however,
identification of the histopathological features described
above and the presence of specific microorganisms will
establish the correct diagnosis.

PROGNOSIS AND THERAPY

The use of vaginal clindamycin is successful, although
up to 29 % of patients may relapse. In these cases, addi-
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tional treatment with vaginal clindamycin or oral ampi-
cillin or cephalexin is required. Postmenopausal patients
who relapse after clindamycin treatment may obtain
long-term remission following estrogen therapy.

LIGNEOUS VAGINITIS

This is a rare form of chronic pseudomembranous
inflammation, originally described in the conjunctiva,
that can affect the vagina and cervix in addition to the
oral cavity, respiratory tract, and middle ear. Involve-
ment of the gynecological tract can be isolated or
coexist with involvement of other anatomical sites.
The pathogenesis of this disease is poorly understood,
but may be secondary to absent or very low plasmino-
gen levels resulting in overaccumulation of fibrin and
delayed healing.

CLINICAL FEATURES

Patients range in age from 2 to 65 years, and symptoms
include dysmenorrhea, chronic vaginal discharge, and
postcoital bleeding, besides gingival disease or conjunc-
tivitis. Infertility may also occur if the upper genital
tract is involved. On colposcopic exam, plaques or ulcers
may be seen.

PATHOLOGIC FEATURES

MicroscoPIC FINDINGS

Fibrin deposition, seen as amorphous eosinophilic
amyloid-like material, is admixed acute and chronic
inflammation and it is associated with alternating

I
LIGNEOUS VAGINITIS - FACT SHEET

Clinical Features

p 2-65 years

» Dysmenorrhea, infertility, chronic vaginal discharge, postcoital
bleeding

» Frequently associated gingival disease or conjunctivitis

Prognosis and Treatment

» Surgery, anti-inflammatory agents, and antibiotics used with
limited

» Hematologic surveillance required as plasminogen activity is
decreased

|
LIGNEOUS VAGINITIS — PATHOLOGIC FEATURES

Gross Findings
» Plaques or ulcers

Microscopic Findings

» Alternating areas of denuded and hyperplastic squamous
epithelium

» Underlying fibrin deposition (amorphous eosinophilic amyloid-
like material) + acute and chronic inflammation

Ancillary Techniques
» PAS positive
» Congo red/negative

Differential Diagnosis

» Lichen sclerosus
» Amyloidosis

denuded and hyperplastic patches of squamous epithe-
lium (Figure 3.9). The fibrin deposits stain with PAS
but do not stain with Congo red.

DIFFERENTIAL DIAGNOSIS

Ligneous vaginitis is distinguished from lichen sclerosus
by the presence of deposits of fibrin rather than hyalin-
ization of the stroma. The lack of Congo-red deposits
excludes amyloidosis.

PROGNOSIS AND THERAPY

Surgery, anti-inflammatory agents, and antibiotics, have
been used with limited or no success to treat this disease.
Plasminogen activity is decreased in these patients;
therefore, hematologic surveillance is required.

MALAKOPLAKIA

The vagina is the most frequently involved site within
the gynecological tract for this rare chronic inflamma-
tory disease. It appears to be caused by an acquired
defect in macrophage function that results in an impaired
histiocytic response to common pathogens. Escherichia
coli has been the most commonly isolated organism;
however, a wide variety of bacteria and mycobacteria
also have been identified.
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CLINICAL FEATURES

Patients range in age from 29 to 84 years, but they
are more commonly postmenopausal. Symptoms include
bleeding or malodorous vaginal discharge, or it may
present as a vaginal mass. On physical examination and
imaging studies, this lesion may therefore mimic a
malignancy.

|
MALAKOPLAKIA — FACT SHEET

Definition

» Acquired defect in macrophage function resulting in impaired
histiocytic response to common pathogens, most frequently
Escherichia coli

Frequency
» Most common affected organ in the female gynecologic tract

Clinical Features

» More common in postmenopausal patients, but wide age range
(29-84 years)

» Vaginal bleeding or malodorous vaginal discharge

» Vaginal mass

Prognosis and Treatment

» Benign

» Surgery and/or antibiotics

» Recurrences may occur if treated with surgery alone

FIGURE 3.9

Ligneous vaginitis. Compact depos-
its of fibrin are seen as amorphous
eosinophilic amyloid-like material
admixed with inflammation (Courtesy
of Dr. Elvio G Silva).

PATHOLOGIC FEATURES

GROSS FINDINGS

Malakoplakia can result in the formation of small
nodules or fungating necrotic masses that may reach up
to 7 cm in greatest dimension.

MicroscoPIC FINDINGS

This lesion is characterized by the presence of
numerous histiocytes intermixed with variable amounts
oflymphocytes, neutrophils, and plasma cells. Michaelis—
Gutmann bodies are the hallmark of malakoplakia; they
are seen as spherules with concentric lamination ranging
from 5 to 10 um, located within the cytoplasm of the
histiocytes or extracellularly (Figure 3.10).

ANCILLARY STUDIES

The calcified nature of the Michaelis—-Gutmann bodies
is highlighted with a von Kossa stain. By electron
microscopy, Michaelis—-Gutmann bodies have an elec-
tron-lucent core surrounded by a thin layer of electron-
dense hydroxyapatite spicules oriented radially.

DIFFERENTIAL DIAGNOSIS

Recognition of Michaelis-Gutmann bodies will allow
the correct diagnosis of this condition which can other-
wise be misinterpreted as severe chronic inflammation.
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FIGURE 3.10

Malakoplakia. ~ Michaelis-Gutmann
bodies (arrow) are seen within the
cytoplasm of histiocytes.

|
MALAKOPLAKIA - PATHOLOGIC FEATURES

Gross Findings
» Small nodules to large fungating necrotic masses

Microscopic Findings

» Dense histiocytic infiltrate admixed with variable numbers of
lymphocytes, neutrophils, and plasma cells

» Concentrically laminated spherules present extracellularly or in the
cytoplasm of the histiocytes (Michaelis-Gutmann bodies)

Ancillary Techniques

» von Kossa stain for Michaelis-Gutmann bodies

» Electron-lucent core surrounded by a thin layer of electron-
dense hydroxyapatite spicules oriented radially characteristic of
Michaelis-Gutmann bodies

Differential Diagnosis
» Severe chronic inflammation

PROGNOSIS AND THERAPY

This benign lesion is treated with surgery and/or anti-
biotics, but may recur if treated exclusively with
surgery.

CROHN DISEASE

This chronic intestinal inflammatory disorder can result
in the formation of fistulas from the bowel to the vagina
(mainly from the rectosigmoid) and vaginal granulo-
mas. Vaginal involvement may represent the first mani-
festation of the disease. Rectovaginal and anovaginal
fistulas occur in up to 25% of patients. Symptoms
include fecal or clear vaginal discharge, passage of gas
vaginally, or repeated episodes of vaginal infection.
Patients are treated with antibiotics or monoclonal anti-
bodies, tumor necrosis factor-alpha, or surgery in non-
responsive cases. Patients with long-standing Crohn
disease and rectal or anal/vaginal fistulas may develop
a mucinous adenocarcinoma.

OTHER INFLAMMATORY CONDITIONS OF
THE VAGINA

Mucosal genital lichen planus can affect the vagina,
although it typically involves the labia minora. Patients
are usually perimenopausal, may present with vaginal
bleeding, and may or may not have oral lesions. Grossly,
erythema surrounded by a lacy border may be seen. The
latter is the best area to biopsy in order to confirm
the diagnosis. Erosions may develop but are secondary,
thus the commonly used term “erosive lichen planus”
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is inaccurate. Microscopically, there is a band-like
inflammatory infiltrate with alteration of the basal
epithelial layer and Civatte bodies. Treatment of this
disease is mandatory because its natural course will lead
to fusion of the labia minora and vagina. However,
there is no standard effective treatment.

VAGINAL PROLAPSE

Prolapse occurs as a consequence of loss of support of
the ligaments that suspend the vagina, usually second-
ary to multiple vaginal deliveries. Symptoms include
lower abdominal discomfort, backache, “heaviness” in
the perineum, vaginal discharge, and frequent micturi-
tion. Microscopic examination of the vaginal mucosa
demonstrates acanthosis and hyperkeratosis with or
without parakeratosis (Figure 3.11). Erosion and repar-
ative changes may also be seen.

POSTOPERATIVE SPINDLE CELL NODULE

This is an uncommon benign proliferative mesenchy-
mal lesion typically involving the lower genitourinary
tract, occurring at the site of previous surgery, 2.5-12

weeks later. Although the vagina is the most commonly
involved site in the female genital tract, it can also occur
in the vulva, cervix, or even endometrium.

CLINICAL FEATURES

Patients range in age from 29 to 75 years. These lesions
are frequently asymptomatic, and they are usually
detected during a follow-up (post-surgical) physical
examination.

POSTOPERATIVE SPINDLE CELL NODULE -
FACT SHEET

Definition

» Benign proliferative mesenchymal lesion detected in a previous
surgery site involving the lower genitourinary tract, occurring
2.5-12 weeks after a surgical procedure

Frequency
» Vagina most common location in the female genital tract

Clinical Features

» 29-75 years

» Commonly asymptomatic

» Incidental finding during gynecologic examination

Prognosis and Treatment

» Local excision
» Recurrences treated successfully with re-excision

FIGURE 3.11

Vaginal prolapse. Prominent compact
and homogeneous hyperkeratosis is
seen.
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PATHOLOGIC FEATURES

GROSsS FINDINGS

Postoperative spindle cell nodule frequently appears
as a polypoid, soft mass measuring up to 4 cm.

MicroscoprIC FINDINGS

Spindle cells are arranged in a fascicular pattern,
often with a delicate network of small blood vessels
(Figure 3.12). The cells can have plump nuclei with
vesicular chromatin and one or two enlarged nucleoli;
however, pleomorphism is not seen. The mitotic index
is brisk and can be as high as 25 mitoses/10 HPFs, but
no atypical forms are found. Surface ulceration, acute
and chronic inflammatory cells, small foci of hemor-
rhage, and edema are commonly detected. The lesion
may infiltrate the adjacent tissue to a limited degree,
simulating a malignant process.

ANCILLARY STUDIES

The cells may be positive for desmin and keratin and
ultrastructurally show features of fibroblasts and
myofibroblasts.

FIGURE 3.12

Postoperative spindle cell nodule.
Fusiform cells with bland cytologic
features form intersecting fascicles
and are associated with a sprinkling
of lymphocytes and a delicate
network of small blood vessels.

POSTOPERATIVE SPINDLE CELL NODULE -
PATHOLOGIC FEATURES

Gross Findings
» Soft, polypoid mass up to 4 cm

Microscopic Findings

» Spindle cells arranged in a fascicular pattern, often with a
delicate network of small blood vessels

» Cells with plump nuclei, vesicular chromatin, one or two enlarged
nucleoli, and minimal cytologic atypia

» High mitotic index (up to 25/10 HPFs) without atypical
mitoses

» Limited infiltration into adjacent tissue

Ancillary Studies

» Desmin and keratin positive

» Fibroblasts and myofibroblasts by electron
microscopy

Differential Diagnosis
» Leiomyosarcoma
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DIFFERENTIAL DIAGNOSIS

Leiomyosarcoma is the main entity in the differential
diagnosis. Attention to the clinical setting (i.e., a previ-
ous history of surgery at the involved site and absence
of symptoms) as well as the presence of inflammatory
cells, delicate blood vessels, and absence of nuclear pleo-
morphism will allow the distinction of postoperative
spindle cell nodule from leiomyosarcoma. Immunohis-
tochemical stains may not be useful, as postoperative
spindle cell nodule may be positive for smooth muscle
markers.

PROGNOSIS AND THERAPY

These lesions have an excellent prognosis. Treatment
consists of local excision; however, recurrences
can occur, which are successfully treated with
re-excision.

VAGINAL VAULT GRANULATION TISSUE

This is a common finding after hysterectomy. Grossly,
it appears as one or more small, red, granular, polypoid
lesions in the upper vagina near or within the sutured
cuff. Microscopically, it shows the typical features of
granulation tissue with prominent small blood vessels,
edema, and marked acute and chronic inflammation
(Figure 3.13). It can contain scattered bizarre stromal
cells. It heals over time, although a biopsy may be
required to exclude recurrence or metastasis if a previ-
ous hysterectomy was performed for a malignant condi-
tion. Alternatively, cauterization may be perfermed.

FALLOPIAN TUBE PROLAPSE

Prolapse of the fallopian tube most commonly occurs
following a vaginal hysterectomy, but it can also occur
after abdominal hysterectomy or colpotomy. Predispos-
ing factors include significant bleeding after surgery,
incomplete peritoneal closure, drains left in the Douglas
pouch as well as postoperative infections.

CLINICAL FEATURES

The most common symptoms include vaginal bleeding,
lower abdominal pain, watery or foul-smelling vaginal
discharge, and dyspareunia. Some patients are asymp-

|
FALLOPIAN TUBE PROLAPSE — FACT SHEET

Frequency

» Most commonly seen following vaginal hysterectomy, but also
after abdominal hysterectomy or colpotomy (from 2 weeks to 28
years)

Clinical Features

» Most frequently vaginal bleeding and lower abdominal pain
» Watery or foul-smelling vaginal discharge, and dyspareunia
» Less frequently asymptomatic

Treatment
» Excision

tomatic. Symptoms may occur from 2 weeks up to 28
years after surgery; however, they often appear within
6 months postoperatively. On vaginal examination, an
erythematous mass is seen in the vaginal vault. The
diagnosis of fallopian tube prolapse can be suspected if
a probe can be passed through a discernible lumen, or
if traction of the mass induces pain.

PATHOLOGIC FEATURES

GROSss FINDINGS

The lesions tend to be relatively small, red or gray
to tan granular and polypoid, measuring up to 2 cm.

'
FALLOPIAN TUBE PROLAPSE — PATHOLOGIC FEATURES

Gross Findings

» Small red, gray or tan, granular to polypoid, measuring up
to 2 .cm

» Occasionally prolapsed fallopian tube fimbria is identified

Microscopic Findings

» Clubbed folds (plicae) at the surface of the lesion or rounded or
slit-like structures containing luminal spaces that are buried in
fibroconnective tissue or granulation tissue

Fallopian tube epithelium with variable degrees of hyperplasia
(cribriforming and papillary formation)

Loss of cilia, and loss of the secretory and intercalated

cells

Variable degree of cytologic atypia with cell enlargement and
nuclear hyperchromasia

Numerous thick-walled blood vessels and variable amounts of
smooth muscle fibers deeper in the lesion

» Frequently admixed with numerous plasma cells

v

v

v

v

Differential Diagnosis

» Granulation tissue
» Adenocarcinoma
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FIGURE 3.13

Vaginal vault granulation tissue.
Prominent chronic inflammation is
associated with small vessels, reac-
tive fibroblasts and mild edema.

Sometimes, the prolapsed fallopian tube fimbria may be
identified.

MicroscorIC FINDINGS

The hallmark of fallopian tube prolapse is the finding
of tubal-type epithelium either forming clubbed folds
(plicae) at the surface of the lesion or rounded or slit-
like structures with luminal spaces buried in fibrocon-
nective or granulation tissue (Figure 3.14). The fallopian
tube epithelium may show variable degrees of prolifera-
tion with cribriforming and papillary formation, and
some degree of cytologic atypia (i.e., enlargement of the
cells, nuclear hyperchromasia). It may also exhibit lack
of cilia, and loss of the secretory and intercalated cells.
Numerous plasma cells can be seen. Deeper in the
lesion, there are numerous thick-walled blood vessels
and variable amounts of smooth-muscle fibers.

DIFFERENTIAL DIAGNOSIS

Although the gross appearance of fallopian tube pro-
lapse overlaps with that seen in granulation tissue, on
microscopic examination, this distinction is easy. Rarely,
on low-power scrutiny, an adenocarcinoma with papil-
lary features may be confused with fallopian tube
prolapse, as complex architecture as well as occasional

cytologic atypia may be seen in the latter. It is important
to recognize that the complex infolding of papillae
corresponds to the plicae covered by tubal-type
epithelium.

PROGNOSIS AND THERAPY

Treatment consists of excision with complete resolution
of the symptoms. It does not recur.

ENDOMETRIOSIS

The vagina is a relatively uncommon location for endo-
metriosis. It can occur superficially or deep in the vaginal
wall. Symptoms include vaginal bleeding or the presence
of a mass. Grossly, it can appear as a blue-colored area
or a polypoid lesion. On microscopic examination, endo-
metrial-type glands which may be mitotically active, are
admixed with endometrial stroma, recent hemorrhage
and/or hemosiderin (Figure 3.15). The endometrial-
type glands may display metaplastic as well as hyperplas-
tic changes, as can be seen in the endometrium. Rarely,
clear cell carcinoma, low-grade miillerian adenosarcoma,
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FIGURE 3.14

Fallopian tube prolapse. Bulbous clubbed-like folds (plicae) are present on the surface. They are lined by tubal epi-
thelium, some containing cilia (inset) (Courtesy of Dr. Bojana Djordjevic).

FIGURE 3.15
Endometriosis. An endometrial-type gland is surrounded by endometrial stroma accompanied by recent hemorrhage.
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|
ENDOMETRIOSIS — FACT SHEET

Definition
» Presence of endometrial-type glands and stroma + hemorrhage

Location and Frequency

» Relatively uncommon location
» Superficial or deep

Clinical Features

» Vaginal bleeding
» Occasionally forms a mass

Prognosis and Treatment

) Laser vaporization for small lesions

» Excision for large lesions

» 3-11% rate of malignant transformation (clear cell carcinoma,
low-grade miillerian adenosarcoma, low-grade endometrioid
stromal sarcoma)

|
ENDOMETRIOSIS — PATHOLOGIC FEATURES

Gross Findings
» Blue discoloration or polypoid lesion

Microscopic Findings

» Endometrial-type glands which may be mitotically active,
admixed with endometrial stroma +/— recent hemorrhage and/or
hemosiderin

» Metaplastic and/or hyperplastic changes (variable degree of
architectural and cytologic atypia)

Differential Diagnosis
» Adenocarcinoma

and low-grade endometrioid stromal sarcoma may arise
in vaginal endometriosis (3 to 11% rate of malignant
transformation). As florid endometriosis may have a
striking pseudoinfiltrative growth into the vaginal wall,
it may be misinterpreted as invasive carcinoma. Recog-
nizing the presence of endometrial stroma around the
glands will facilitate the diagnosis of endometriosis.
Excision is the treatment of choice for large areas of
endometriosis, while smaller lesions can be treated with
laser vaporization.

Adenosis is defined by the finding of benign glandular
endocervical or tuboendometrioid epithelium either
replacing the surface squamous epithelium or forming
glands in the lamina propria of the vagina. It almost

always occurs in the upper third of the vagina in repro-
ductive-age and postmenopausal patients. Although this
lesion is associated with a history of prenatal diethyl-
stilbestrol (DES) exposure, vaginal adenosis can also
occur following 5-fluorouracil therapy and carbon
dioxide laser treatment, as well as transverse septum
resection. Symptoms include mucoid vaginal discharge
and postcoital and vaginal bleeding.

e
ADENOSIS - FACT SHEET

Definition

» Benign endocervical or tuboendometrioid epithelium replacing the
squamous epithelium or forming glands in the lamina propria of
the vagina

Frequency and Location

» 20-40% in women exposed to DES in utero
» Most frequently upper third of the vagina

Morbidity and Mortality
» Risk of developing secondary clear cell carcinoma

Clinical Features

» Mucoid vaginal discharge
» Postcoital and vaginal bleeding

Prognosis
» Follow-up or excision

The glandular epithelium is present either replacing
the surface squamous epithelium or in the nearby stroma.
It can be of endocervical (Figure 3.16) or tuboendome-
trioid type, the latter being less common. The glands can
be associated with squamous metaplasia, which can
obscure the glandular elements. In these cases, adenosis
can be recognized by the immaturity and scant amount
of glycogen present in the squamous epithelium, the
finding of residual gland openings, and scattered mucin-
filled cells within the surface epithelium or center of the
glands. Adenosis can undergo metaplastic as well as
hyperplastic (premalignant) changes, and it is associated
with a higher risk of malignant transformation, most
commonly clear cell carcinoma.

|
ADENOSIS - PATHOLOGIC FEATURES

Microscopic Findings

» Endocervical or tuboendometrioid-type epithelium replacing
surface squamous epithelium or forming glands in stroma

» Squamous metaplasia may fill and obscure glandular elements

» Metaplastic and hyperplastic changes (with variable degrees of
architectural and cytologic atypia)
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FIGURE 3.16

Vaginal adenosis. Glands lined by endocervical-type epithelium are present
in the superficial vaginal wall.

The prevalence of vaginal cysts is estimated to be 1 in
200 women; however, this number is probably inaccu-
rate, since most cysts are not reported. They are more
common in women in their third and fourth decades
and are usually detected incidentally. When symptom-
atic, patients may present with mild vaginal discomfort,
vaginal pressure or fullness, vaginal mass or swelling,
dyspareunia, vaginal bleeding, or urinary symptoms.
Ultrasound, voiding cystourethrogram, CT-scan, and
especially MRI are useful to characterize these lesions.
Vaginal cysts are treated with excision. The most
common types of vaginal cysts discussed herein include:
(1) miillerian cyst; (2) epidermal inclusion cyst; and (3)
Gartner’s cyst.

MULLERIAN CYST

This is the most common type of vaginal cyst. They can
be located anywhere in the vagina but have a predilec-
tion for the anterolateral wall. The cysts are usually
small, ranging from 0.1 to 2 cm, although they may
measure >4 cm. They are lined predominantly by endo-
cervical-like columnar mucinous epithelium (Figure
3.17). However, cuboidal mucinous, endometrioid, or
tubal-type epithelium can also be seen.

FIGURE 3.17

Miillerian cyst. A cyst is lined by
columnar mucin-producing epithe-
lium (inset) (Courtesy of Dr. Michael
Stamatakos).
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|
CYSTS OF THE VAGINA — FACT SHEET

Definition

» Cysts lined by different epithelial types occurring in the
vagina

Incidence and Location

» 1in 200 women

» Miillerian cyst most common; mainly located in anterolateral
wall

» Epidermal inclusion cyst related to previous surgical procedure

» Gartner’s cyst typically located in anterolateral wall

Age Distribution
» Most common in the third and fourth decades

Clinical Features

» Usually asymptomatic

» Mild vaginal discomfort, vaginal pressure or fullness, vaginal
swelling or mass, dyspareunia, and urinary symptoms may occur

Prognosis and Treatment

» Benign

» Possible association of Gartner’s cysts with urinary system
abnormalities

» Excision

"
CYSTS OF THE VAGINA - PATHOLOGIC FEATURES

Gross Findings

» Miillerian cysts range in size up to 7 cm

» Epidermal inclusion cysts range in size up to 4 cm, and may
contain “cheese-like” material

» Gartner's cysts typically range in size from 0.1-4 cm

Microscopic Findings

» Miillerian cyst: Endocervical columnar epithelium, less commonly
cuboidal mucinous, endometrioid, or tubal epithelium

» Epidermal inclusion cyst: Squamous epithelium associated with
keratin debris

» Gartner’s cyst: Cuboidal or low-columnar nonmucinous
epithelium

Differential Diagnosis

» Cystocele (vs Gartner's cyst)
» Urethral diverticulum (vs Gartner's cyst)

EPIDERMAL INCLUSION CYST

These cysts form secondarily to displacement of epithe-
lial fragments following episiotomy or other surgical
procedures, and their location correlates with a previ-

ous surgical site. They range in size from a few millime-
ters to several centimeters and tend to be asymptomatic.
The cysts are lined by benign squamous epithelium
(Figure 3.18) and may have luminal keratinous con-
tents that on gross examination may impart a “cheese-
like” appearance.

GARTNER'S CYST

These cysts arise from the remnants of the mesoneph-
ric (wolffian) ducts. They are typically located in the
anterolateral wall and are small (ranging in size from
0.1 to 4 cm), but rarely may be > 10 cm and be mis-
taken for a cystocele or an urethral diverticulum. The
cysts are lined by cuboidal or low columnar nonmuci-
nous epithelium (Figure 3.19). In contrast to the epi-
thelium seen in miillerian cysts, the epithelium of
Gartner’s cysts is devoid of cytoplasmic mucicarmine
or PAS-positive material. Gartner’s cysts can be associ-
ated with urinary system abnormalities such as
ectopic ureter, unilateral renal agenesis, and renal
hypoplasia.

Vaginal atrophy occurs in the postmenopausal years,
during lactation, or following hypothalamic amenor-
rhea, as a consequence of estrogen deprivation.

CLINICAL FEATURES

Although vaginal atrophy is seen in most postmeno-
pausal women, not all of them will be symptomatic.
Symptoms may also occur in perimenopausal patients
without signs of atrophic vaginitis. Symptoms include
vaginal dryness and irritation, pruritus, and
dyspareunia.

|
VAGINAL ATROPHY — FACT SHEET

Clinical Features

» More often postmenopausal women, but also during lactation, or
after hypothalamic amenorrhea (secondary to estrogen
deprivation)

» Dryness, pruritus, and dyspareunia

» Asymptomatic

Treatment

» Vaginal moisturizers, local hormone replacement, or systemic
hormone replacement
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FIGURE 3.18
Epithelial inclusion cyst. The cyst is lined by mature multilayered squamous epithelium.

FIGURE 3.19
Gartner’s cyst. The cyst has an irregular outline and is lined by a single layer of cuboidal cells.
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PATHOLOGIC FEATURES

GROSsS FINDINGS

There is frequent loss of rugal folds and a pale, dry
appearance of the mucosa that may be associated with
petechiae.

|
VAGINAL ATROPHY - PATHOLOGIC FEATURES

Gross Findings

» Loss of rugal folds

» Pale and dry mucosa

» Petechiae may be present

Microscopic Findings

» Reduced or normal-thickness squamous epithelium

» Loss or variable reduction of superficial and intermediate
squamous cells

» Lack of glycogenated squamous epithelium

» Transitional cell metaplasia (variant of atrophy)
» Epithelial thickness > 10 cells
» Main axis of the cells often parallel to basement membrane
» Oval or spindle nuclei with frequent nuclear grooves

» Increased nuclear/cytoplasmic ratio

» Absent or minimal cytologic atypia and/or mitoses

Differential Diagnosis
» High-grade vaginal intraepithelial neoplasia

MicroscoPIC FINDINGS

These is loss or variable reduction of superficial and
intermediate squamous cells, usually resulting in an epi-
thelium with 7-10 cell layers (Figure 3.20A); however,
in some cases the squamous epithelium displays a
normal thickness. The squamous epithelium lacks cyto-
plasm glycogen, resulting in an increased nuclear to
cytoplasmic ratio. However, no cytologic atypia or
mitotic activity are seen. In transitional cell metaplasia,
considered to be a variant of atrophy, the epithelium
is > 10 cells thick, it shows oval or elongated nuclei with
frequent grooves, with the main axis of the cells being
often parallel to the basement membrane. The very
superficial cells may resemble umbrella cells (Figure
3.21). Mitotic figures are absent or rare.

ANCILLARY STUDIES

The vaginal pH is > 5.0 and there is a change of the
maturation index with a predominance of parabasal
cells.

DIFFERENTIAL DIAGNOSIS

Atrophy and transitional cell metaplasia may be con-
fused with high-grade vaginal intraepithelial neoplasia,
as all show lack of cell maturation in the mid and upper
layers of the epithelium, with the cells showing marked
increased nuclear to cytoplasmic ratio. Absence of
nuclear pleomorphism, mitoses in upper layers, and
Ki-67 immunopositivity limited to scattered basal/
parabasal cells favor the diagnosis of atrophy or transi-
tional cell metaplasia (Figure 3.20B).

PROGNOSIS AND THERAPY

Treatment includes use of vaginal moisturizers, and/or
topical or systemic hormone replacement.

Ectopic decidual reaction is not an infrequent finding in
the vagina. Rarely, it may mimic carcinoma, since it can
cause vaginal bleeding or form a mass. This lesion can be
detected any time during pregnancy, undergoes sponta-
neous regression after parturition, and requires no spe-
cific treatment. Microscopically, it is characterized by
the presence of polygonal or spindle-shaped cells with
eosinophilic cytoplasm and nuclei that can display

e
ECTOPIC DECIDUAL REACTION (DECIDUOSIS) - FACT SHEET

Clinical Features

» Detected from the sixth week of gestation to term
» Very rarely vaginal bleeding or mass

Prognosis and Treatment
» Spontaneous regression after parturition

ECTOPIC DECIDUAL REACTION (DECIDUOSIS) -
PATHOLOGIC FEATURES

Microscopic Findings

» Polygonal or spindle cells with abundant eosinophilic cytoplasm
and round nuclei with or without conspicuous nucleoli

» No mitotic activity

Differential Diagnosis
» Carcinoma
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FIGURE 3.20

Vaginal atrophy. The squamous epithelium appears flattened with decreased to absent intracytoplasmic glycogen
(A). Ki-67 immunostain demonstrates rare positivity in the basal layer (B).
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FIGURE 3.21

Transitional cell metaplasia. The
thickened epithelium is composed of
cells with oval to elongated nuclei.
The main axis of the superficial cells
tends to be oriented
in  parallel to the basement
membrane.

conspicuous nucleoli. Ectopic decidual reaction should
not be mistaken for carcinoma and in difficult cases a
negative immunostain for keratin will facilitate the
diagnosis.

RADIOTHERAPY-ASSOCIATED CHANGES

Radiation therapy may cause atrophy, necrosis, erosion,
ulceration, and stenosis of the vagina. Grossly, the
mucosal changes evolve from erythema and congestion
with possible ulceration to mucosal thinning, friability,
and the presence of telangiectasias. Microscopically, the
squamous epithelium becomes atrophic and the cells
display cytoplasmic vacuolization, nuclear enlargement,
but with a low nuclear to cytoplasmic ratio, multinucle-
ation, and rare to absent mitotic activity (Figure 3.22).
There are vascular changes such as thrombosis and vas-
cular obliteration, hyalinization of vessels walls, ectatic

RADIOTHERAPY-ASSOCIATED CHANGES - FACT SHEET

Clinical Features

» Atrophy, erosion, ulceration, necrosis, or stenosis of the
vagina

vessels, and hyperplastic endothelial cells, as well as
stromal hyalinization with scattered enlarged fibroblasts
showing enlarged and hyperchromatic nuclei. The dif-
ferential diagnosis includes high-grade vaginal intraepi-
thelial neoplasia characterized by an increased nuclear
to cytoplasmic ratio, nuclei with coarse chromatin, and
conspicuous mitotic activity.

RADIOTHERAPY-ASSOCIATED CHANGES - PATHOLOGIC FEATURES

Gross Findings

» Erythema, congestion, ulceration, mucosal thinning, friability,
and telangiectasias

Microscopic Findings

» Atrophic or reactive squamous epithelium

» Squamous cells with enlarged nuclei, low nuclear/cytoplasmic
ratio, cytoplasmic vacuolization as well as multinucleated cells.

» Rare mitosis

p Stromal hyalinization with variable inflammatory infiltrate

» Stromal fibroblasts with plump hyperchromatic nuclei

» Vascular changes, including thrombosis, vascular obliteration,
hyalinization of vessels walls, ectatic vessels, and hyperplastic
endothelial cells

Differential Diagnosis
» High-grade vaginal intraepithelial neoplasia
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Anais Malpica

Vaginal Neoplasia

Primary neoplasms of the vagina, whether benign or
malignant, are rare. Primary carcinomas are the most
common malignant tumors and account for approxi-
mately 2% of all gynecological malignancies. Among
vaginal carcinomas, in situ and invasive squamous car-
cinomas are the most frequent. As a general rule, when
evaluating a primary malignant tumor in the vagina, it
is essential to exclude the possibility of a metastasis,
especially if it is an epithelial neoplasm. This chapter
will focus on the most common tumors occurring at this
site.

MULLERIAN PAPILLOMA

This uncommon lesion was initially designated “meso-
nephric papilloma,” as it was thought to be of meso-
nephric origin. However, it is now considered to be of
miillerian origin based on its morphologic appearance
and immunophenotype.

CLINICAL FEATURES

Miillerian papilloma typically occurs in girls under 10
years of age, although it has occasionally been described
in adults. Patients usually present with vaginal bleeding
or an exophytic mass.

PATHOLOGIC FEATURES

GROSsSs FINDINGS

This lesion can be found in the anterior, posterior,
or lateral walls of the vagina. It appears as a polypoid to
papillary, well circumscribed lesion up to 5 cm.

MicroscoprIC FINDINGS

It is characterized by papillary fronds lined by colum-
nar or cuboidal epithelium (Figure 4.1). The papillary
cores are composed of fibroconnective tissue, which can
show edematous or myxoid change. The lining epithe-
lial cells are cuboidal to columnar and have eosinophilic
cytoplasm, uniform, bland nuclei, and absent or rare
mitotic figures. The cells can form solid nests with scat-
tered glandular lumina containing eosinophilic PAS
positive and diastase-resistant globules.

ANCILLARY STUDIES

The epithelial cells are positive for EMA, CEA, CAM
5.2, and EP4, and focally positive for CA125. By elec-
tron microscopy, the cells contain luminal microvilli,
perinuclear arrays of microfilaments, abundant lyso-
somes, complex cytoplasmic interdigitations, and pseu-
doinclusions of “cytoplasmic” collagen, features that
have been associated with miillerian-type epithelium.

DIFFERENTIAL DIAGNOSIS

Fibroepithelial polyp, condyloma acuminatum, embryo-
nal rhabdomyosarcoma, and clear cell adenocarcinoma
may enter into the differential diagnosis because they
all share a papillary to polypoid growth pattern. Fibro-
epithelial polyp and condyloma acuminatum are lined by
squamous as opposed to cuboidal to columnar epithe-
lium, with the latter also exhibiting koilocytotic atypia.
Embryonal rhabdomyosarcoma characteristically exhib-
its condensation of relatively undifferentiated neoplas-
tic cells underneath the mucosal surface (so-called
cambium layer) in addition to spindled or strap-shaped
cells with brightly eosinophilic cytoplasm within a loose
myxoid stroma; these neoplastic cells are also positive
for skeletal muscle markers, including MyoD1 and myo-
genin, antibodies directed against skeletal muscle-
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specific nuclear transcription factors. Clear cell carcinoma
is distinguished by its nuclear atypia and mitotic activity
as well as the presence of other characteristic growth
patterns (e.g., tubulocystic, papillary and solid).

PROGNOSIS AND TREATMENT

Miillerian papilloma is treated with local excision. These
lesions can recur, and rarely, may progress to a border-
line-type neoplasm (i.e., cytologic atypia and conspicu-
ous mitotic activity) and ultimately, a clear cell carcinoma
may develop.

SPINDLE CELL EPITHELIOMA
(MIXED TUMOR)

This uncommon tumor, characterized by a predomi-
nance of stromal-type cells with a minor component of
glandular and/or squamous elements, lacks true myo-
epithelial differentiation as seen in neoplasms desig-
nated as mixed tumor at other anatomical sites.
Therefore, the alternative designation of “spindle cell
epithelioma” has been accepted.

CLINICAL FEATURES

Patients range in age from 20 to 80 (mean 40) years at
presentation. Most cases are detected incidentally during

FIGURE 4.1
Miillerian papilloma. Papillary
fronds are lined by bland cuboidal
epithelium.

|
SPINDLE CELL EPITHELIOMA (MIXED TUMOR) - FACT SHEET

Definition
» Benign tumor with a predominance of stromal-type cells and a
minor component of glandular/squamous elements

Incidence and Location

» Uncommon
» Usually lower posterior vaginal wall

Age Distribution
» 20-80 years

Clinical Features

» Most frequently an incidental finding
» Rarely, vaginal bleeding

Prognosis and Treatment

» Surgical excision
» Long-term follow-up required, as late recurrences can occur

routine pelvic examination as a submucosal mass typi-
cally located in the distal vagina.

PATHOLOGIC FEATURES

GROSss FINDINGS

Most tumors are located in the posterior wall close
to the hymenal ring. They range in size from 1 to 9 cm,
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FIGURE 4.2

Spindle cell epithelioma (mixed
tumor). A well-circumscribed tumor
shows stromal-like and epithelial
components (upper right).

SPINDLE CELL EPITHELIOMA (MIXED TUMOR) -
PATHOLOGIC FEATURES

Gross Findings

» Well circumscribed

» Gray or white, gelatinous, soft, or rubbery
» 1to9cm

Microscopic Findings

» Well-circumscribed, nonencapsulated, with an expansile margin

» Stromal component with diffuse, fascicular, nested, reticular, or
cording patterns

» Myxomatous background may be present

» Bland, oval, round, or spindle shape stromal-like cells with rare or
absent mitoses

» Minor epithelial component, either glandular or squamous
(including morules) or both

Immunohistochemical Features

» Keratin AE1/E3 and CD10 positive in stromal-like cells

» Keratins 7 and 20, EMA, and muscle markers variably positive in
stromal-like cells

» S-100 negative in stromal-like cells

» ER and PR can be positive in both the stromal-like and epithelial
components

Ultrastructural Features

» Stromal-like cells lack myofibrils, pinocytotic vesicles, and basal
lamina

Differential Diagnosis
» Smooth muscle tumor

and on sectioning they are well circumscribed, gray
or white, and have a gelatinous, soft, or rubbery
consistency.

MicroscorIC FINDINGS

The tumors are typically well circumscribed but not
encapsulated (Figure 4.2). They are located within a
few millimeters of the overlying squamous epithelium,
but are not connected to it. The neoplastic stromal-like
cells have scant cytoplasm and bland nuclei that range
from oval or round to spindled. They can be arranged
in sheets, fascicles, nests, or cords, or have a reticulate
growth pattern (Figures 4.3 and 4.4); the background
can appear myxomatous. Hyaline globules may be seen
and are secondary to condensation of the stromal matrix.
Mitotic figures are usually rare or absent. A minor epi-
thelial component either glandular or squamous, is gen-
erally present (Figure 4.5). The glands are lined by
cuboidal or columnar epithelium; they can have areas
of squamous metaplasia or contain PAS-positive, diastase-
sensitive luminal material. In some cases, there are no
glandular elements but only numerous squamous
morules.

ANCILLARY FEATURES

The spindle cells are usually positive for keratin AE1/E3
and CD10, and can be positive for keratin 7, keratin 20,
and EMA, with a variable number of cells expressing



108

GYNECOLOGIC PATHOLOGY

these markers. These cells can also express muscle actin,
smooth-muscle actin, h-caldesmon, and desmin, but they
are negative for S-100. Based on these findings, it has
been suggested that this tumor may arise from a primitive
pluripotential cell. Estrogen and progesterone receptors

FIGURE 4.3

Spindle cell epithelioma (mixed
tumor). A reticular pattern of the
stromal-like cells is associated with
a myxoid background.

FIGURE 4.4

Spindle cell epithelioma (mixed
tumor). The stromal-like cells form
irregular anastomosing cords.

have been found to be positive in both components of the
tumor. By electron microscopy, the stromal-like cells lack
myofibrils with dense bodies, pinocytotic vesicles, and
basal lamina, features typically seen in myoepithelial
cells.
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FIGURE 4.5

Spindle cell epithelioma (mixed
tumor). The epithelial component
shows irregularly shaped glands.

DIFFERENTIAL DIAGNOSIS

Mixed tumors may only have a focal epithelial compo-
nent, thus mimicking a smooth muscle tumor. Extensive
sampling is necessary to identify the epithelial and
spindled components. A reticular growth pattern and a
nonhomogeneous staining for smooth muscle markers
favor a diagnosis of mixed tumor.

PROGNOSIS AND TREATMENT

This is a benign neoplasm that can recur locally even
years after the initial diagnosis. Treatment consists of
excision with re-excision if it recurs. Although rare
cases of malignant mixed tumor have been reported,
most of these tumors are best classified as malignant
mesonephric tumors.

LEIOMYOMA

Leiomyoma is the most common benign mesenchymal
tumor of the vagina.

CLINICAL FEATURES

Patients have a median age of 40 years at presentation
and most are asymptomatic. When present, symptoms
include vaginal bleeding or discharge, lower abdominal
or vaginal pain, dyspareunia, frequency, dysuria,
urinary retention, or a vaginal mass.

|
LEIOMYOMA - FACT SHEET

Definition
» Benign smooth muscle tumor

Incidence and Location

» Most common benign mesenchymal tumor of the vagina
» Typically submucosal

Age Distribution
» Mean age 40 years

Clinical Features

» Most often asymptomatic

» Vaginal bleeding or discharge

» Lower abdominal or vaginal pain
» Urinary symptoms

Prognosis and Treatment

» Benign

» Surgical excision

» Long time follow-up as recurrences may occur



110

GYNECOLOGIC PATHOLOGY

PATHOLOGIC FEATURES

GROSS FINDINGS

Most leiomyomas are submucosal, but if large, they
can become pedunculated. They usually range in size
from 0.5 to 20 (median 3) cm. Leiomyomas may enlarge
during pregnancy and partially involute postpartum.
They are well-circumscribed with a firm cut surface

FIGURE 4.6

Leiomyoma. A  well-circumscribed
tumor displays a homogeneous
rubbery and tan cut surface.

FIGURE 4.7

Leiomyoma. Elongated and bland-
appearing smooth-muscle cells form
intersecting fascicles.

(Figure 4.6); however, they may be soft or have cystic
changes. Areas of hemorrhage or calcification can be
seen.

MicroscopriC FINDINGS

Most tumors are composed of bland spindle-shaped
cells arranged in intersecting fascicles (Figure 4.7) His-
tologic variants similar to those occurring in the uterus
may be seen.
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LEIOMYOMA - PATHOLOGIC FEATURES

Gross Findings

» Usually single, well circumscribed

» 0.5-20 (mean 3) cm

» Firm consistency

» Soft, cystic, calcified, or hemorrhagic areas may be seen

Microscopic Findings

» Intersecting fascicles of bland spindle-shaped cells

» Cells with eosinophilic cytoplasm and elongated nuclei with
blunt ends

» Mitotic activity < 5/10 HPFs

» Mitoses and myxoid change more frequent in pregnant women

» Leiomyoma variants may be seen

Immunohistochemical Features
» Desmin, smooth muscle actin, and h-caldesmon positive

Differential Diagnosis

» Leiomyosarcoma
» Spindle cell epithelioma (mixed tumor)

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumor cells stain with smooth-muscle markers
including desmin, h-caldesmon, and smooth-muscle
actin.

DIFFERENTIAL DIAGNOSIS

Leiomyosarcoma is the main entity to consider in the
differential diagnosis. A tumor is considered benign if
it: (1) shows no evidence of infiltration; (2) lacks sig-
nificant cytologic atypia; (3) has a low mitotic index
(< 5 mitoses/10 HPFs); and (4) lacks necrosis (see
section on leiomyosarcoma for criteria of malignancy).
As discussed earlier, spindle cell epithelioma (mixed
tumor) may enter in the differential diagnosis if the
epithelial component has not been sampled.

PROGNOSIS AND TREATMENT

This tumor is benign but has the potential to recur if
incompletely excised. Thus, complete excision is the
treatment of choice.

RHABDOMYOMA

In the female genital tract, the vagina is the most common
site for this uncommon benign mesenchymal tumor
showing skeletal muscle differentiation.

CLINICAL FEATURES

Patients range in age from 25 to 54 years and symptoms
are typically related to the presence of a mass, including
vaginal bleeding and pain.

I
RHABDOMYOMA - FACT SHEET

Definition
» Benign tumor of striated muscle

Incidence and Location

» Rare
» Most common location in the female gynecologic tract

Age Distribution
» Reproductive age and perimenopausal women

Clinical Features

» Vaginal bleeding
» Dyspareunia

Prognosis and Treatment

» Benign
» Local excision
» Rare recurrences

PATHOLOGIC FEATURES

GROSsS FINDINGS

The neoplasms are frequently polypoid, measuring
up to 3 cm with a white to gray elastic cut surface.

|
RHABDOMYOMA - PATHOLOGIC FEATURES

Gross Findings
» Polypoid (1-3 cm)
» White to gray elastic cut surface

Microscopic Findings

» Spindle cells with abundant eosinophilic cytoplasm containing
cross-striations and no cytologic atypia or mitoses

» Background of loose connective tissue

Immunohistochemical Features
» Desmin, myoglobin, actin, and myosin positive

Differential Diagnosis
» Rhabdomyosarcoma botryoides
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Microscoric FINDINGS cross-striations within loose connective tissue (Figure

. . 4.8). The cells have regular vesicular nuclei with con-

The tumor is composed of spindle-shaped muscle  gpiciious nucleoli but with no cytologic atypia or mitotic
cells with abundant eosinophilic cytoplasm containing activity (Figure 4.9).

FIGURE 4.8

Rhabdomyoma.  Elongated  and
eosinophilic rhabdomyoblasts are
seen in a background of loose con-
nective tissue (Courtesy of Dr. Elvio
Silva).

FIGURE 4.9

Rhabdomyoma. Rhabdomyoblasts
show prominent cross-striations.
(Courtesy of Dr. Elvio Silva).
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ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The cells stain with actin, desmin, myoglobin, and
myosin.

DIFFERENTIAL DIAGNOSIS

This neoplasm can be histologically differentiated from
rhabdomyosarcoma botryoides by the lack of a cambium
layer, cytologic atypia and mitoses. In addition, rhabdo-
myosarcoma occurs at a younger age, grows rapidly, and
is associated with an infiltrative growth.

PROGNOSIS AND TREATMENT

Rhabdomyoma is treated with local excision. It may
very rarely recur years aften excision.

VAGINAL INTRAEPITHELIAL
NEOPLASIA (VAIN)

The vagina is the least common site in the lower
gdenital tract to develop squamous intraepithelial neo-
plasia. Risk factors associated with VAIN include con-
current or prior cervical intraepithelial neoplasia or
vulvar intraepithelial neoplasia (both present in more
than three-quarters of patients), history of HPV infec-
tion or sexually transmitted diseases, smoking, immu-
nosuppression, history of radiation therapy or DES
exposure. The more common HPVs encountered in
VAIN are types 15 and 16.

CLINICAL FEATURES

Patients range in age from 16 to 84 years, with a mean
age varying from 35 to 55 years, according to different
series. Most patients are asymptomatic. The abnormal-
ity is frequently detected after colposcopic examination
and biopsy for an abnormal Pap smear. Less com-
monly, a vaginal lesion is found during routine gyne-
cologic examination, or patients present with symptoms
such as recurrent vaginal discharge or vaginal
bleeding.

|
VAGINAL INTRAEPITHELIAL NEOPLASIA (VAIN) - FACT SHEET

Definition

» Lesion characterized by variable degrees of atypia and
maturation of the keratinocytes which is confined to the
epithelium

Incidence and Location

» 0.2-0.3 per 100,000 women in US
» Upper third of the vagina most common location

Morbidity and Mortality

» 10-42% overall recurrence rate
» 2-12% rate of development of invasive squamous carcinoma

Age Distribution
» 16-84 (mean 35-55) years

Clinical Features

» Commonly asymptomatic
» Detection typically following Pap smear
» Rarely, vaginal bleeding or discharge

Prognosis and Treatment

» If untreated, < 9% of patients followed > 3 years develop
invasive squamous carcinoma

» Low risk of progression in VAIN I; close observation suffices

» Treatment with either carbon dioxide laser or topical 5-
fluorouracil if persistent VAIN I

» Surgical excision if VAIN II or III

» Treatment with carbon dioxide laser or topical 5-fluorouracil if
invasion can be excluded in high-grade VAIN

PATHOLOGIC FEATURES

GROSsS FINDINGS

Vaginal intraepithelial neoplasia is more common in
the upper third of the vagina and is multifocal in approx-
imately 50 % of cases. Usually, there is no grossly iden-
tifiable lesion; however, sometimes there are mucosal
irregularities or color changes. The most common col-
poscopic abnormality is acetowhite epithelium followed
by punctation and, rarely, mosaicism.

MicrROscoPIC FINDINGS

The lesion can be flat or exophytic, and depending
on the degree and extent of the squamous atypia, is clas-
sified as VAIN I, VAIN II, and VAIN III. VAIN I (low-
grade squamous intraepithelial lesion or mild dysplasia)
encompasses lesions demonstrating koilocytosis (cells
with thickened cell membranes, rigid and clear perinu-
clear halo, irregular nuclear contours, hyperchromatic
nuclei, and binucleation) in the upper third of the epi-
thelium and mild squamous atypia (i.e., mild nuclear
variation and disorganization) confined to the lower
third of the epithelium (Figure 4.10). VAIN II (high-
grade squamous intraepithelial lesion or moderate
dysplasia) encompasses lesions demonstrating moderate



114

GYNECOLOGIC PATHOLOGY

VAGINAL INTRAEPITHELIAL NEOPLASIA (VAIN) -
PATHOLOGIC FEATURES

Gross Findings

» Often multifocal

» Commonly no gross lesion

) Less frequently, mucosal irregularities or color changes

) Acetowhite epithelium, punctation, and mosaicism by colposcopy

Microscopic Findings

» Exophytic or flat

» VAIN I: susperficial koilocytosis and mild squamous atypia
confined to the lower third of the epithelium

» VAIN II: moderate squamous atypia confined to the lower two-

thirds of the epithelium or marked atypia confined to the lower

third of the epithelium. Koilocytes may be seen

VAIN III: moderate to marked squamous atypia involving the

full thickness of the epithelium. Koilocytes may be seen

v

Immunohistochemical Features

» VAIN I: Ki-67 positivity in the superficial two-thirds of the
epithelium

» VAIN II and III: Ki-67 positivity throughout the entire epithelial
thickness

Differential Diagnosis

Nonspecific squamous hyperplasia
Immature squamous metaplasia
Reactive inflammatory atypia
Atrophy

Transitional cell metaplasia
Pseudokoilocytosis
Micropapillomatosis

Radiation atypia

AR 20 2 2 4 A A 4

FIGURE 4.10

Vaginal intraepithelial neoplasia I.
Prominent superficial koilocytosis
with minimal squamous atypia of
the basal layers is seen.

nuclear atypia (i.e., cell crowding, high nuclear-to-cyto-
plasmic ratio, significant variability in nuclear size,
coarse chromatin, and frequent mitotic activity, includ-
ing atypical mitoses) as well as cellular disorganization
involving the lower two-thirds of the epithelium (Figure
4.11). Lesions with severe atypia or atypical mitotic
figures confined to the lower third of the epithelium are
also included in this category. VAIN III (high-grade
squamous intraepithelial lesion or severe dysplasia/
squamous carcinoma in situ) encompasses lesions dem-
onstrating moderate to severe atypia reaching the upper
third of the squamous epithelium with or without matu-
ration of the surface epithelium (Figure 4.12). Koilocy-
tosis can also be seen in VAIN II or III.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Ki67 or MIB-1 is a useful adjunct in the diagnosis of
VAIN. In normal vaginal mucosa, Ki67 is only expressed
in the parabasal nuclei of the squamous epithelium,
whereas in VAIN I, Ki67 is positive in the upper two-
thirds of the epithelium, and in VAIN II and III shows
nuclear positivity throughout the entire thickness of the
epithelium.

DIFFERENTIAL DIAGNOSIS

Nonspecific squamous hyperplasia displays acanthosis,
hyperkeratosis and/or parakeratosis without evidence
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FIGURE 4.11

Vaginal intraepithelial neoplasia II.
Cellular crowding, nuclear enlarge-
ment and hyperchromasia of the
lower two thirds of the epithelium
are associated with superficial
maturation.

FIGURE 4.12

Vaginal intraepithelial neoplasia III.
Severe cytologic atypia, mitotic
activity, and loss of maturation are
seen throughout the full thickness
of the squamous epithelium.

of koilocytosis or cytologic atypia. Immature squamous
metaplasia involving adenosis may show nuclear
enlargement, but the chromatin is evenly distributed
and there is no significant variation in nuclear shape or
conspicuous mitotic activity. In reactive inflammatory
atypia, the epithelial cells show increased nuclear/cyto-
plasmic ratio, nuclear hyperchromasia, and scattered

mitoses; however, the nuclei have evenly distributed
chromatin and may have prominent nucleoli. No
unequivocal koilocytosis is seen, and there is variable
exocytosis as well as spongiosis associated with the
squamous epithelium. Atrophy is characterized by loss
of maturation, cells showing increased nuclear-to-
cytoplasmic ratio, as well as dark evenly distributed
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chromatin. In contrast to VAIN, it lacks significant
nuclear pleomorphism or mitotic activity. Transitional
cell metaplasia may be confused with VAIN because it
is associated with hypercellularity, lack of cellular matu-
ration, and perinuclear halos. However, nuclei in the
upper third of the epithelium are perpendicularly ori-
ented to the basal epithelium nuclei (so-called streaming
pattern), and they display frequent nuclear grooves, low
nuclear-to-cytoplasmic ratio, and no mitotic activity.
Pseudokoilocytosis is frequently seen with atrophic
changes and is characterized by the presence of cyto-
plasmic clearing without significant nuclear enlarge-
ment or variation in shape. Vaginal micropapillomatosis
(mucosal excrescences) has a papillomatous appearance,
but shows no evidence of koilocytosis. Finally, in radia-
tion atypia, the nuclei are enlarged, vary in size and
shape, and display dark chromatin, but the nuclear-to-
cytoplasmic ratio is low, mitoses are absent or rare, and
the stroma and vessels appear hyalinized.

PROGNOSIS AND TREATMENT

The overall recurrence rate of VAIN ranges from 10 to
42 % . The associated rate of development of invasive
squamous cell carcinoma in patients treated for this
condition ranges from 2 to 12 %, whereas up to 9% of
patients with untreated VAIN and followed for at least
3 years develop invasive squamous cell carcinoma. Since
patients with VAIN I have a low risk of progression to
high-grade lesions, they should be followed. Patients
with persistent disease are treated with either carbon
dioxide (CO,) laser or topical 5-fluorouracil. High-grade
VAIN (II and III) is usually treated with surgical exci-
sion, especially for lesions located in the upper vagina,
since the incidence of occult carcinoma arising in high-
grade VAIN at this site can be as high as 12 %. If inva-
sion is excluded, patients can be treated with CO, laser
ablation or topical 5-fluorouracil.

SQUAMOUS CELL CARCINOMA

This tumor represents only 1% of all malignant tumors
of the female genital tract, but accounts for 80% of
those arising in the vagina. According to the Inter-
national Federation of Gynecologists and Obstetrics
(FIGO), a tumor should be classified as a vaginal primary
if this organ is the primary site of growth. Thus, a tumor
that involves the vagina and cervix should be considered
as a cervical primary; a tumor that involves the vagina
and the vulva should be considered primary in the
vulva, and a tumor that affects the vagina and the
urethra should be considered a primary urethral carci-
noma. Furthermore, a squamous cell carcinoma occur-
ring in the vagina within 5 years of treatment for
cervical/vulvar cancer is considered to be a recurrence
of the cervical/vulvar tumor rather than a new primary.

Risk factors include trauma to the vagina associated
with parity, prolapse, or chronic use of pessary, HPV
infection, low socioeconomic status, smoking, previous
pelvic radiation therapy or hysterectomy, history of cer-
vical neoplasia or vaginal intraepithelial lesion, and
immunosuppression, as seen in patients with HIV
infection.

CLINICAL FEATURES

Vaginal squamous carcinoma can occur in patients
ranging in age from 16 to 95 years. However, it is most
commonly seen in patients in the sixth and seventh

|
SQUAMOUS CELL CARCINOMA - FACT SHEET

Definition

» A carcinoma demonstrating squamous differentiation (i.e.,
keratin formation and/or intercellular bridges)

» Diagnosis after exclusion of cervical, vulvar, and urethral origin

Incidence and Location

» 80% of malignant vaginal tumors

» Relatively infrequent (0.42-0.93 per 100,000 women)
» 1000 new cases per year in the US

» Predominantly involves the upper third of the vagina

Race and Age Distribution

» Higher incidence among Caucasians
» Most common in postmenopausal women (range 16-95 years)

Morbidity and Mortality

» Tumor behavior depends on stage

» 73% relative 5-year survival rate for stage I disease

» 58% relative 5-year survival rate for stage II disease, and 36%
for stages III-IV

» Risk factors: trauma, HPV, low social economical status,
smoking, pelvic radiation, previous hysterectomy, history of
cervical neoplasia or VAIN, and immunosuppression

Clinical Features

» Vaginal bleeding, discharge, dyspareunia, or pain

» Urinary symptoms

» Rarely asymptomatic; may be detected by routine Pap smear or
physical examination

Radiologic Features

» T1- or T2-predominant images of medium or high signal
intensity on MRI

» Higher detection of vaginal tumor and abnormal lymph nodes
by fluorodeoxyglucose positron emission tomography than
CT-scan

Prognosis and Treatment

» Radiotherapy, including brachytherapy and external-beam
radiation treatment of choice

» Surgery in selected cases
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decades. The most common symptom at presentation is
vaginal bleeding, followed by vaginal discharge or pain,
urinary symptoms, and dyspareunia. Some patients are
asymptomatic and the tumor is detected by routine Pap
smear or physical examination. The tumor can occa-
sionally occur during pregnancy and in patients with
neovagina.

|
SQUAMOUS CELL CARCINOMA - PATHOLOGIC FEATURES

Gross Findings

» Exophytic, ulcerating, or infiltrative
» Variable size (millimeters to > 10 cm)

Microscopic Findings

» Well, moderately, or poorly differentiated
» Keratinizing or nonkeratinizing

» Spindle, verrucous, and warty subtypes

Differential Diagnosis

» Tangentially sectioned squamous cell carcinoma in situ

» Radiation-induced atypia

» Epithelioid trophoblastic tumor and placental site trophoblastic
tumor

» Melanoma

» Sarcomas composed of epithelioid cells

FIGURE 4.13

Invasive well-differentiated squa-
mous cell carcinoma. Nests of
tumor cells with abundant eosino-
philic  cytoplasm  show  central
keratinization.

RADIOLOGIC FEATURES

These tumors can be detected on MRI as T1- or T2-
predominant images of medium or high signal intensity
(i.e., loss of the normal low signal intensity of the vaginal
wall). Positron emission tomography and F-19 fluorode-
oxyglucose detect a vaginal tumor and abnormal lymph
nodes more often than CT-scan.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Invasive squamous cell carcinomas can be exophytic,
ulcerating, or infiltrative, and they are most frequently
seen in the upper third of the vagina involving the pos-
terior wall. Tumor size varies from a few millimeters to
> 10 cm.

MicrROscOPIC FINDINGS

The neoplasms are composed of malignant squamous
cells, and depending on the degree of differentiation,
they are classified as well (Figure 4.13), moderately, or
poorly differentiated (Figure 4.14); they can also be
keratinizing or nonkeratinizing. Verrucous, warty, and
spindle squamous cell carcinomas may occur in the
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vagina, but much less frequently than in the vulva.
Tumors with papillary architecture represent a diagnos-
tic challenge in small biopsies, since invasion cannot be
assessed and complete removal is required for a defini-
tive diagnosis of invasive squamous carcinoma.

DIFFERENTIAL DIAGNOSIS

Tangential sectioning of a squamous cell carcinoma in
situ may represent an important diagnostic challenge, as
the undulating architecture at the base of the neoplastic
proliferation may be interpreted as invasive nests sec-
ondary to poor orientation (pseudoinvasion). To estab-
lish a definitive diagnosis of invasive squamous cell
carcinoma, one of the following features must be identi-
fied: (1) excessive reduplication of the neoplastic squa-
mous epithelium; (2) desmoplastic stromal response; or
(3) irregularly shaped/ragged nests of neoplastic squa-
mous epithelium in the stroma. The pseudoinvasive
nests in carcinoma in situ are regular in shape and size
and do not elicit a stromal response. Radiation-induced
atypia of the squamous epithelium may also cause
concern for either in situ or invasive carcinoma. Atten-
tion to the cytologic features typically seen in radiation
atypia, including squamous cells with enlarged nuclei
and abundant cytoplasm, as well as atypical spindle
stromal cells with smudgy chromatin that lack mitotic
activity which may be associated with dense fibrosis/
hyalinization, will facilitate the correct diagnosis. Tro-
phoblastic tumors (epithelioid trophoblastic tumor and

FIGURE 4.14

Invasive poorly differentiated squa-
mous cell carcinoma. The tumor
cells have scant eosinophilic cyto-
plasm, high-grade cytologic fea-
tures, and lack keratinization.

placental-site trophoblastic tumor) may simulate a squa-
mous cell carcinoma because they are composed of cells
with abundant eosinophilic cytoplasm and are associ-
ated with eosinophilic material that may simulate
keratin. However, in contrast to squamous cell carci-
noma, trophoblastic tumors are negative for p16 (or
only focally positive), but are positive for inhibin and
CK18. They also show variable expression of human
placental lactogen, human chorionic gonadotropin and
Mel-Cam. Much less frequently, melanoma and sarco-
mas composed of epithelioid cells may enter into the
differential diagnosis. The finding of more conventional
areas of squamous cell neoplasia as well as immunoper-
oxidase studies will help to establish the correct
diagnosis.

PROGNOSIS AND TREATMENT

The behavior of squamous cell carcinoma is related to
FIGO stage (Table 4.1) and the overall survival rate is
relatively poor (approximately 46%). The relative 5-
year survival rate for stage I disease is 73 %, whereas
for stages II and III-IV tumors it drops to 58 % and
36% respectively. Tumors with superficial invasion
(< 2.5 mm) and no vascular/lymphatic invasion appear
to have a low risk of nodal metastases. Recently, only
three factors have been proved to independently predict
poor survival: (1) older age at diagnosis; (2) large size
(>4 cm); and (3) advanced stage. Tumors located at the
vaginal apex appear to have a better prognosis. Radia-
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TABLE 4.1

Carcinoma of the vagina: International Federation of
Gynecologists and Obstetrics staging nomenclature

Stage
0 Carcinoma in situ
I Carcinoma is limited to the vaginal wall

I Carcinoma has involved the subvaginal tissue but
has not extended to the pelvic wall

111 Carcinoma has extended to the pelvic wall

i Carcinoma has extended beyond the true pelvis or
has involved the mucosa of the bladder or
rectum; bullous edema as such does not permit a
case to be allotted to stage IV

IVa Tumor invades bladder and/or rectal mucosa
and/or direct extension beyond the true
pelvis

IVb Spread to distant organs

Description

tion therapy, including brachytherapy and external-
beam radiation, is the primary treatment of choice.
Surgical treatment may be indicated in selected cases,
such as in early-stage tumors or those with central
recurrence following radiotherapy.

ADENOCARCINOMA

Primary adenocarcinomas of the vagina are uncommon,
representing at the most 14 % of all carcinomas at this
site. Of note, < 20% of adenocarcinomas involving the
vagina are primaries in this organ. Therefore, the diag-
nosis of adenocarcinoma in the vagina should raise the
possibility of metastasis or local spread from a neoplasm
arising in an adjacent organ. Associations with adeno-
sis, endometriosis, endocervicosis, and mesonephric
remnants, or with 5-fluorouracil treatment for condy-
loma may occur.

CLINICAL FEATURES

In patients with a history of intrauterine DES exposure,
adenocarcinomas of the vagina are of the clear cell type
with a peak incidence around 20 years. The risk of
developing adenocarcinoma is higher when the drug
was initiated before the 18th week of gestation. If there
is no history of DES exposure, vaginal adenocarcinoma
is usually seen in women between 46 and 67 years;
however, it rarely can occur in patients as young
as 5 years. Symptoms at presentation are not specific
and include vaginal bleeding or discharge, and
dyspareunia.

|
ADENOCARCINOMA - FACT SHEET

Definition
» A carcinoma demonstrating glandular differentiation

Incidence and Location

» Extremely uncommon

b 14% of all vaginal carcinomas

P < 20% of adenocarcinomas are primary at this site

» Commonly anterior wall of upper third of vagina in clear cell
adenocarcinoma

» May be centered in vaginal wall with secondary
mucosal extension in endometrioid, mucinous and mesonephric
carcinomas

Morbidity and Mortality

» Poor relapse-free survival (48% versus 72% for squamous cell
carcinoma)

Age Distribution

» Clear cell carcinoma:
» If intrauterine DES, patients in their 20s
» If no intrauterine DES, 46-67 years

Clinical Features
» Vaginal bleeding, discharge, or dyspareunia

Prognosis and Treatment

» Tumor stage most important prognostic factor

» Overall 5-year survival rate of 60-80% for clear cell carcinoma,
increasing to 100% for patients with stage I tumors

Better prognosis if association with DES

Pelvic or para-aortic lymph node involvement in 15%
Metastases to lungs in 20%

Radiotherapy treatment of choice

Very limited experience with endometrioid, mucinous and
mesonephric adenocarcinomas

v v vVew

PATHOLOGIC FEATURES

GROSsS FINDINGS

Clear cell carcinomas arise more commonly in the
anterior wall of the upper third of the vagina and they
may range from large, polypoid to papillary or ulcerated
masses (Figure 4.15). Endometrioid, mucinous, and
mesonephric carcinomas may be centered in the vaginal
wall and secondarily extend to the mucosa.

MicroscoPIC FINDINGS

The most common histologic subtypes of adenocarci-
noma include clear cell, endometrioid, mucinous, and
mesonephric carcinoma.

Clear cell adenocarcinoma has a histologic appearance
that overlaps with that seen in its more common uterine
and ovarian counterparts. It typically shows several
architectural patterns, including tubulocystic (Figure
4.16), papillary, and solid, either as a single pattern or
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FIGURE 4.15

Clear cell carcinoma. A large exophytic mass associated with extensive
ulceration and hemorrhage is arising from the vaginal wall.

more commonly admixed. The neoplastic cells have
clear or eosinophilic cytoplasm and hobnail cells may be
seen in the tubulocystic and papillary patterns. These
tumors frequently show moderate to severe cytologic
atypia and brisk mitotic activity (Figure 4.17). The
tumor may be seen next to areas of adenosis.
Endometrioid adenocarcinoma closely resembles the
morphology of endometrioid carcinomas seen in the
endometrium. It is composed of endometrioid-type
glands with variable degrees of complexity lined by
columnar to cuboidal cells lacking intracellular mucin.
It may be seen in association with adenosis or endome-
triosis (Figure 4.18).

Mucinous adenocarcinoma is very rare in the vagina
and can be either of endocervical or enteric type, the
latter being characterized by the presence of goblet cells.
It may be seen in association with adenosis, endocervi-
cosis, or intestinal-type adenoma or may arise in a
neovagina.

Mesonephric adenocarcinoma is commonly composed
of tightly packed glands or tubules lined by flat to cuboi-
dal to columnar cells (ductal pattern) with variable
degrees of cytologic atypia that frequently contain dense
eosinophilic luminal material (Figure 4.19). Mesoneph-
ric remnants can be detected at the periphery and are
centered in the vaginal wall.

|
ADENOCARCINOMA - PATHOLOGIC FEATURES

Gross Findings

» Polypoid to papillary +/— ulceration
» Variable size

Microscopic Findings

Clear Cell Adenocarcinoma

» Tubulocystic, papillary, or solid patterns

» Clear and/or eosinophilic cells and variable number of hobnail
cells

» Moderate to severe cytologic atypia and brisk mitotic activity

» Association with adenosis

Endometrioid Adenocarcinoma

» Glands with variable complexity lined by columnar to cuboidal
epithelium similar to that seen in endometrial endometrioid
carcinoma

» Association with adenosis or endometriosis

Mucinous Adenocarcinoma

» Glands with variable complexity lined by endocervical or enteric
type (including goblet) cells

» Association with adenosis, endocervicosis, or intestinal-type
adenoma

Mesonephric Adenocarcinoma

» Tightly packed tubules or glands usually filled with eosinophilic
material and showing variable degrees of cytologic atypia
» Frequent association with mesonephric remnants

Immunohistochemical Features

» Leu-M1 (CD15) and CK7 positive in clear cell adenocarcinoma

» ER and PR negative in clear cell adenocarcinoma

» Vimentin and keratin 7 positive in endometrioid adenocarcinoma
» Variable CD10 and calretinin expression in endometrioid
adenocarcinoma

Variable expression of CEA and keratins 7 and 20 in mucinous
adenocarcinoma

Vimentin, CD10, and calretinin positive in mesonephric
adenocarcinoma

ER and PR negative in mesonephric adenocarcinoma

v

v

v

Differential Diagnosis

> Metastases

» Clear cell adenocarcinoma (vs mesonephric adenocarcinoma)

» Endometrioid adenocarcinoma (vs mesonephric adenocarcinoma)

» Direct extension from colonic carcinoma (vs intestinal-type
mucinous adenocarcinoma)

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Clear cell adenocarcinoma stains for a variety of kera-
tins, including CK7; it is also positive for Leu-M1 (CD-
15), but is negative for ER and PR. Endometrioid
adenocarcinoma is typically positive for cytokeratin 7,
vimentin, ER, and PR. Mucinous adenocarcinoma shows
variable expression of CEA and keratins 7 and 20. Meso-
nephric adenocarcinoma is typically positive for CD10,
calretinin, and vimentin, but negative for ER and PR.
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FIGURE 4.16

Clear cell adenocarcinoma. A tubulo-
cystic pattern is seen. Note the pres-
ence of hobnail cells.

FIGURE 4.17

Clear cell adenocarcinoma. Tumor
cells with abundant clear cytoplasm
display marked cytologic atypia and
brisk mitotic activity.

DIFFERENTIAL DIAGNOSIS

Exclusion of metastases is the main consideration in the
differential diagnosis. However, in most cases, it is not
possible on histological grounds alone to determine with
certainty if the tumor arises in the vagina or represents
a metastasis. Therefore, clinical correlation is required
to make this distinction. Among primary adenocarcino-

mas of the vagina, clear cell adenocarcinoma may be
confused with mesonephric adenocarcinoma. However,
the former usually occurs in younger women with a
history of intrauterine exposure to DES. It shows dif-
ferent architectural patterns with clear cells and hobnail
cells, as well as a different immunohistochemical profile.
Endometrioid adenocarcinoma may also be difficult to
distinguish from mesonephric adenocarcinoma, as both
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show prominent glandular architecture, and endometri-
oid adenocarcinoma may also display the eosinophilic
secretions seen in mesonephric adenocarcinomas and
may be positive for calretinin or CD10. The finding of
endometriosis or mesonephric remnants as well as the
use of a panel of antibodies including ER may be helpful

FIGURE 4.18

Endometrioid adenocarcinoma. Irre-
gularly shaped glands have an infil-
trative growth pattern (A). The
adenocarcinoma is adjacent to an
area of endometriosis (B) (Courtesy
of Dr. Michael T. Deavers).

in their distinction. The rare mucinous enteric-type
adenocarcinoma should be distinguished from direct
extension of a colonic adenocarcinoma. As immunohis-
tochemistry is not helpful, clinical correlation and/or
the finding of an intestinal-type adenoma are needed to
definitively categorize the site of origin.
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FIGURE 4.19

Mesonephric adenocarcinoma. The
tumor shows back to back and crib-
riform glands containing abundant
eosinophilic material (inset).

PROGNOSIS AND TREATMENT

Patients with clear cell adenocarcinoma have an overall
60-80% 5-year survival rate, increasing to 100% for
patients with stage I tumors. Prognosis is primarily
determined by tumor stage, but patients with carcino-
mas associated with DES exposure have a better prog-
nosis. Tumors tend to exhibit local extension or spread
to pelvic or para-aortic lymph nodes (15 % ) and/or lungs
(20 % ). Radiotherapy is the treatment of choice. Surgery
is indicated in selected cases. Experience with the other
subtypes of adenocarcinoma is very limited.

EMBRYONAL RHABDOMYOSARCOMA

This is the most common vaginal neoplasm in children.
When the tumor has a polypoid configuration, it is
referred to as “sarcoma botryoides.”

CLINICAL FEATURES

Most patients are children, usually under 5 years of age;
however, it can rarely occur in postmenopausal women.

EMBRYONAL RHABDOMYOSARCOMA - FACT SHEET

Definition
» Malignant tumor of striated muscle
» “Sarcoma botryoides” if polypoid

Incidence and Location

» Most common vaginal tumor in children
» Usually anterior vaginal wall

Morbidity and Mortality
» Recurrences usually within 5 years after diagnosis

Age Distribution
» Most patients children < 5 years
» Rarely in postmenopausal patients

Clinical Features

» Vaginal bleeding
» Mass that may protrude from introitus

Prognosis and Treatment

» Overall survival > 90%

» Surgery in combination with chemotherapy treatment of
choice
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Patients present with vaginal bleeding and/or a vaginal
mass that may protrude from the introitus.

PATHOLOGIC FEATURES

GROSss FINDINGS

This tumor frequently arises in the anterior vaginal
wall. It is usually soft and polypoid, with multiple
nodules having a grape-like configuration.

MicroscopriC FINDINGS

Embryonal rhabdomyosarcoma is characterized at
low-power magnification by a cambium layer that is
defined as a subepithelial layer of condensed rhabdo-
myoblasts separated from an intact epithelium by a zone
of loose connective tissue (Figure 4.20). This feature
must be present in at least one microscopic field to make
the diagnosis of rhabdomyosarcoma of the botryoid
subtype. The tumor has alternating hypo- and hypercel-
lular areas, the former being typically edematous and/or
myxoid. The neoplastic cells range from small and prim-
itive in appearance with scanty cytoplasm, to cells with
definitive rhabdomyoblastic differentiation and cross-
striations. Mitotic activity is brisk and easy to identify
in areas containing less-differentiated cells. Small islands
of cartilage may be present, similar to its cervical
counterpart.

]
EMBRYONAL RHABDOMYOSARCOMA - PATHOLOGIC FEATURES

Gross Findings
) Soft, polypoid with a grape-like configuration

Microscopic Findings

» Subepithelial layer of condensed small blue cells
(rhabdomyoblasts) separated from an intact epithelium by a
zone of loose stroma (cambium layer)

» Alternating hypo- and hypercellular areas, the former typically
edematous/myxoid

» Cells ranging from small and primitive to those with definitive
evidence of rhabdomyoblastic differentiation (cross-striations)

) Brisk mitotic activity, especially in less differentiated cells

» Small islands of cartilage may be seen

Immunohistochemical and Ultrastructural Features

» Desmin, myogenin, and myo-D1 positive
» Cytoplasmic thin and thick fibrils as well as Z-bands

Differential Diagnosis

» Fibroepithelial polyp
» Rhabdomyoma

ANCILLARY STUDIES

Desmin, myogenin, and myo-D1 are helpful in deter-
mining the rhabdomyoblastic nature of the tumor cells

FIGURE 4.20

Embryonal rhabdomyosarcoma. A
dense subepithelial “cambium layer”
is present.
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FIGURE 4.21

Embryonal rhabdomyosarcoma. The
tumor cells are desmin-positive.

(Figure 4.21). By electron microscopy, this tumor is
characterized by the presence of cytoplasmic thin and
thick fibrils as well as Z-bands.

DIFFERENTIAL DIAGNOSIS

Fibroepithelial polyp with atypical cells and rhabdomy-
oma are the main entities in the differential diagnosis.
However, both lack the “cambium layer” as well as the
primitive small cells. Fibroepithelial polyp also lacks
cells with cross-striations and is frequently seen in preg-
nant women, while rhabdomyoma is composed of
mature rhabdomyoblasts.

PROGNOSIS AND TREATMENT

The overall survival of patients with vaginal rhabdo-
myosarcoma is currently 90 % or higher. It has improved
notably with the use of surgery in combination with
chemotherapy. Recurrences usually occur within the
first 5 years after diagnosis.

LEIOMYOSARCOMA

CLINICAL FEATURES

This is an uncommon tumor, accounting for < 1% of all
vaginal neoplasms; however, it represents the most
common vaginal sarcoma of adults. Patients’ ages range
from 25 to 86 (average 47) years. They more commonly
present with vaginal bleeding and pain, but may be
asymptomatic.

PATHOLOGIC FEATURES

GROSS FINDINGS

Leiomyosarcomas tend to occur more frequently in
the posterior wall, can be exophytic or intramural, and
range in size from 2 to > 10 cm.

MicrROscoOPIC FINDINGS

The histologic appearances are similar to those
encountered in uterine leiomyosarcoma. The criteria
used to diagnose a malignant smooth muscle tumor
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include the presence of moderate or marked cytologic
atypia and the finding of at least 5 mitoses/10 HPFs
(Figure 4.22); coagulative tumor cell necrosis and infil-
trative margins are also associated with malignant
behavior.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumor cells variably express h-caldesmon,
desmin, and/or smooth muscle actin, depending on the
degree of differentiation.

DIFFERENTIAL DIAGNOSIS

The principal differential diagnostic considerations
include spindle squamous cell carcinoma and melanoma.
The finding of an in situ component, areas indicative
of squamous (keratinization) or melanocytic (melanin
pigment) differentiation are useful histologic features.
In addition, melanoma is positive for melanoma marker
(S-100, HMB-45, Melan-A, Mart-1) and squamous cell
carcinoma typically shows diffuse keratin and EMA
expression. Although smooth muscle tumors may be
positive for keratin and EMA, they stain for smooth
muscle markers, which are negative in squamous cell
carcinoma.

FIGURE 4.22

Leiomyosarcoma. The tumor cells
form intersecting fascicles and show
marked cytologic atypia.

PROGNOSIS AND TREATMENT

The overall 5-year survival rate for patients with leio-
myosarcoma is 43 % . Pulmonary metastases as well as
local recurrences are common. Surgery is the treatment
of choice, and adjuvant radiotherapy with or without
chemotherapy has not improved patient survival.

MELANOMA

This neoplasm accounts for < 3% of all malignant
tumors of the vagina, < 10 % of melanomas of the female
genital tract, and < 0.3 % of melanomas overall.

CLINICAL FEATURES

Patients range in age from 36 to 91 years, but are more
commonly postmenopausal. Most patients are Cauca-
sian and present with vaginal bleeding, discharge, or a
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MELANOMA - FACT SHEET

Definition
» Malignant tumor composed of melanocytes

Incidence and Location

» < 3.0% of malignant tumors of the vagina

P < 10% of melanomas of the female genital tract

P < 0.3% of melanomas overall

» More frequent in anterior and lateral walls and lower third of
vagina

Race and Age Distribution

» Commonly Caucasian
» Predominance in postmenopausal women (range 36-91 years)

Clinical Features

» Vaginal bleeding or discharge
» Pigmented lesion

Prognosis and Treatment

» Overall 5-year survival 13-21% with a median survival of 20
months

» Stage most important factor

» No standard treatment

» Improved clinical outcome if surgical removal of gross disease

» Sentinel lymph node biopsy adopted as a less morbid alternative
to determine lymph node status

» Radiotherapy in patients with unresectable disease

vaginal mass. Occasionally, the tumor can be detected
on a Pap smear.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Melanoma more frequently involves the anterior and
lateral walls, and often is located in the lower third of
the vagina. It ranges from 0.5 cm to very large lesions
that may involve the length of the vagina. It is usually
polypoid, although it can be flat or ulcerated. Non-
pigmented tumors are uncommon (< 10%). Satellite
nodules can be seen, as well as concurrent vaginal
melanosis.

MicroscorIC FINDINGS

The tumor is composed of epithelioid cells (Figure
4.23), epithelioid and spindle cells or, less frequently, of
spindle cells exclusively. The tumor cells can be arranged
in a variety of patterns, including solid, nested, and
trabecular, but frequently they are admixed. Pleomor-
phic cells, signet-ring cells, cells with cytoplasmic clear-
ing, and small cells mimicking lymphocytes can be seen.
At least some of the cells will contain melanin pigment.

|
MELANOMA - PATHOLOGIC FEATURES

Gross Findings

» Usually polypoid, may be flat or ulcerated

» Commonly pigmented (> 90%)

» Variable size, from 0.5 cm to involve entire vagina

» Satellite nodules and concurrent vaginal melanosis may be seen

Microscopic Findings

» Solid, nested, and trabecular patterns

» Epithelioid or spindle cells (less frequent)

» Rarely pleomorphic cells, signet-ring cells, and small cells
mimicking lymphocytes and cells with cytoplasmic clearing
Melanin pigment present at least focally

Brisk mitotic activity (> 5 mitoses per mm?)

Radial growth phase (i.e., neoplastic melanocytes in or near the
basal layer) usually seen

v v v

Immunohistochemical Features

» S-100 most sensitive marker

» Tyrosinase and Melan-A useful if S-100 negative

» Up to 23% of cases HMB-45 negative

» Spindle cell melanomas usually positive for S-100 but negative
for other melanocytic markers

Differential Diagnosis

» Carcinoma, poorly differentiated or small cell
» Sarcoma
» Metastatic melanoma

Mitotic activity tends to be high (> 5 mitoses per mm?)
and a radial growth phase (i.e., neoplastic melanocytes
in or near the basal layer) is usually identified. Accord-
ing to the Chung’s level (i.e., tumor thickness measured
from the outermost point of the mucosa to the point of
deepest invasion), most tumors are level IV.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

S-100 is the most sensitive marker for the diagnosis
of vaginal melanoma (Figure 4.24). Tyrosinase and
Melan-A (Mart-1) are useful when S-100 is negative or
only focally positive. Up to 23 % of these tumors can be
negative for HMB-45. Melanomas composed of spindle
cells are likely to be positive for S-100 but negative for
other melanocytic markers.

DIFFERENTIAL DIAGNOSIS

The main differential diagnosis includes carcinoma
(either poorly differentiated or small cell), high grade-
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FIGURE 4.23
Malignant melanoma. The tumor cells grow in sheets and have an epithelioid appearance.

FIGURE 4.24
Malignant melanoma. The tumor cells show diffuse S-100-positivity.
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FIGURE 4.25

Secondary involvement by leuke-
mia. Diffuse and monotonous infil-
trate of medium-sized myeloid cells
(inset).

sarcoma, and, very rarely, wmetastatic melanoma.
Immunohistochemistry as well as extensive sampling,
when possible, will facilitate a correct diagnosis, except
in metastatic melanoma, in which clinical history is key
to the diagnosis.

PROGNOSIS AND TREATMENT

Patients with vaginal melanoma have a poor prognosis,
with an overall 5-year survival rate ranging from 13 to
21% and a median survival of 20 months, partly
because most cases remain undetected until late in the
natural evolution of the disease. Stage is the most
important prognostic factor. The most appropriate
treatment for vaginal melanoma is still a matter of
debate. Improved clinical outcome has been associated
with surgical removal of gross disease. Lymphadenec-
tomy is not considered an obligatory component of the
surgical management of these patients. Sentinel lymph
node biopsy has been adopted as a less morbid alterna-
tive to determine the status of the lymph nodes. In
patients with unresectable disease, primary radiation
therapy is indicated. Chemotherapy appears not to be
useful.

LYMPHOMA AND LEUKEMIA, INCLUDING
GRANULOCYTIC SARCOMA

Primary lymphomas of the vagina are rare, although
secondary involvement in advanced disease is found
in about 40% of cases. Involvement of the vagina in
patients with advanced leukemia is not uncommon
(Figure 4.25), although clinically significant involve-
ment is rare. Vaginal tumors characterized by an infil-
trate of neoplastic myeloid cells (known as granulocytic
sarcoma, chloroma, or myeloid sarcoma) are unusual
and can be seen in patients with known acute myeloid
leukemia, chronic myeloproliferative disorder, or in
those with no other clinical evidence of hematologic
disease at the time of presentation.

CLINICAL FEATURES

Patients with vaginal lymphoma range in age from 19
to 66 (mean 42) years. Most patients present with a
vaginal mass, bleeding or pelvic pain, although some
patients are asymptomatic and the tumor may be
detected during routine physical examination. Patients
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LYMPHOMA AND LEUKEMIA - FACT SHEET

Definition

» Lymphoma/leukemia: Malignant neoplastic proliferation of
hematopoietic cells

» Granulocytic sarcoma (chloroma or myeloid sarcoma): Infiltrate
of neoplastic myeloid cells in patients with known acute
myeloid leukemia or chronic myeloproliferative disorder and in
those with no other clinical evidence of hematologic disease at
the time of presentation

Incidence and Location

» Primary lymphoma and granulocytic sarcoma are uncommon

» Secondary involvement in advanced-stage lymphoma found in
about 40% of cases, although most not clinically significant

Race and Age Distribution

» Mean age at presentation 42 (19-66) years in primary
lymphoma

» Commonly postmenopausal age in granulocytic sarcoma

Clinical Features

» Vaginal mass, bleeding, or pain most common

» Asymptomatic with tumor detected on routine physical exam or
Pap smear

» Normal or abnormal bone marrow biopsy, peripheral blood
count, and smear (granulocytic sarcoma)

Prognosis and Treatment

» Overall favorable prognosis; 5-year survival rate of 88% in
primary vaginal lymphoma

» Complete remission with radiation with or without
chemotherapy in low-stage disease

» Long-term disease-free survival in only one-third of patients
with high-stage disease

» Poor prognosis for patients with granulocytic sarcoma who
develop leukemia

with granulocytic sarcoma of the vagina tend to be post-
menopausal and present either with vaginal bleeding or
a mass, or with abnormal cells on a Pap smear. Bone
marrow biopsy, peripheral blood count and smear can
be normal or show evidence of leukemia.

PATHOLOGIC FEATURES

GROSss FINDINGS

Vaginal lymphoma typically forms an ill-defined,
white to gray mass or firm thickening of the vaginal
walls. It commonly presents as bulky pelvic disease with
frequent involvement of adjacent tissues/organs (i.e.,
cervix, rectovaginal septum, pelvic sidewall, or rectum).
Regional lymph node involvement can also be seen.
Granulocytic sarcoma involving the vagina can form

LYMPHOMA AND LEUKEMIA -
PATHOLOGIC FEATURES

Gross Findings

» Ill-defined white to gray mass or firm thickening of vaginal walls
in lymphoma/leukemia

» Typically bulky pelvic disease with frequent involvement of
adjacent tissues/organs in lymphoma/leukemia

» Small fleshy nodules to large ill-defined tumors with or without
green discoloration in granulocytic sarcoma

Microscopic Findings

Diffuse Large B-Cell Lymphoma

» Sheets of large or intermediate-size neoplastic cells

» Round or multilobed nuclei with vesicular chromatin and small
nucleoli

» Uncommon spindle cells and cells with clear-like appearance
(secondary to retraction artifact)

» No lymphoepithelial lesions

» Extensive stromal infiltration frequently associated with sclerosis

Granulocytic Sarcoma

» Diffuse, monotonous infiltrate of noncohesive, medium to large
immature myeloid cells

» Scant cytoplasm, oval or round nuclei, evenly distributed

chromatin, inconspicuous nucleoli, and numerous mitoses

Variable number of mature myeloid cells, lymphocytes, and

tingible body macrophages, and rare megakaryocytes

Other features: sclerosis, involvement of vascular walls, cells with

cytoplasmic vacuoles

v

v

Immunohistochemical Features

» CD20 (L26) positive and CD3 negative in diffuse large B-cell
lymphoma

» CD45, myeloperoxidase, CD4, CD68, CD117 and naphthol-
arylsulfatase D-chloroacetate esterase positive in granulocytic
sarcoma which correlates with tumor differentiation

Differential Diagnosis

» Secondary involvement by lymphoma

» Lymphoma-Like lesions

» Carcinoma (small cell)

» Sarcoma including primitive neuroectodermal tumor
» Melanoma

small fleshy nodules to large ill-defined tumors and can
have a green discoloration on cut section.

MicroscoPIC FINDINGS

Most vaginal lymphomas are of the diffuse large B-
cell type, they are frequently associated with prominent
sclerosis and are composed of sheets of large or inter-
mediate-size neoplastic cells extensively infiltrating the
stroma (Figure 4.26). The cells are typically round but
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FIGURE 4.26

Large cell B-cell lymphoma. Sheets of large or intermediate-sized neoplastic cells extensively infiltrate the stroma.

may be spindled, and occasionally the presence of retrac-
tion artifact can give a clear cell-like appearance. The
cells have round or multilobed nuclei with vesicular
chromatin and small nucleoli. Mitotic activity is
conspicuous. The neoplastic cells lack tropism for the
overlying epithelium and lymphoepithelial lesions
are not seen. Granulocytic sarcoma is composed of a
diffuse, monotonous infiltrate of noncohesive, medium
to large immature myeloid cells with scant cytoplasm,
oval or round nuclei, evenly distributed chromatin, and
inconspicuous nucleoli. A variable number of more
mature myeloid cells can be seen, including eosinophilic
myelocytes, lymphocytes, and tingible body macro-
phages, as well as rare megakaryocytes. Other features
include sclerosis, involvement of vascular walls, cells
with cytoplasmic vacuoles mimicking signet-ring cells,
and the presence of pseudoalveolar and trabecular
patterns.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

In diffuse large B-cell lymphoma, the neoplastic cells
are CD20 (L26) positive (Figure 4.27) and CD3 nega-

tive. Granulocytic sarcoma stains with CD45, myelopero-
xidase, CD4, CD68, and CD117. The tumor cells
in granulocytic sarcoma also stain with naphthol-
arylsulfatase D-chloroacetate esterase in most cases;
however, this staining correlates with the extent of
tumor differentiation.

DIFFERENTIAL DIAGNOSIS

Lymphoma in the vagina should be distinguished from
secondary involvement at this site, which is diagnosed if
the tumor is detected concurrently in lymph nodes and/
or extragenital organs. In addition, lymphoma-like
lesions may simulate lymphoma, especially in biopsy
specimens. A lymphoma-like lesion is characterized by:
(1) a heterogeneous population of plasma cells, histio-
cytes, polymorphonuclear cells, and lymphocytes
without atypia, (2) a superficial location, and (3) a
band-like distribution of the inflammatory infiltrate.
Moreover, it is not associated with sclerosis, it does not
form a mass, and it is polyclonal by immunohistochem-
istry. Much less commonly, poorly differentiated carci-
noma, including small cell carcinoma, poorly differen-
tiated sarcoma, including primitive neuroectodermal
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tumor, and melanoma may enter in the differential
diagnosis, especially when there is prominent “crush
artifact” or cell compartmentalization. Attention to

the histological features of the tumor and the use of

immunohistochemical studies will allow the correct
diagnosis.

PROGNOSIS AND TREATMENT

Patients with primary lymphoma of the vagina have an
overall favorable prognosis with a 5-year survival rate
of 88%. In patients with low-stage disease, complete
remission has been obtained with radiation alone, che-
motherapy, or a combination thereof. In contrast, only
one-third of patients with high-stage disease have long-
term disease-free survival. The prognosis of patients
with granulocytic sarcoma who develop leukemia is
poor.

ENDODERMAL SINUS TUMOR
(YOLK SAC TUMOR)

This tumor is rare in the vagina and is seen exclusively

in children under 3 years of age. Only 8 % of endoder-
mal sinus tumors originate in the vagina.

FIGURE 4.27

Large cell B-cell lymphoma. The neo-
plastic cells are (D20 (L-26)
positive.

CLINICAL FEATURES

Patients typically present with vaginal bleeding. A
polypoid mass protruding through the introitus may be
seen under vaginal examination. Serum alpha-fetopro-
tein (AFP) is typically elevated.

|
YOLK SAC TUMOR - FACT SHEET

Definition
» Subtype of malignant germ cell tumor

Incidence
» Only 8% primary in the vagina

Age Distribution
» Exclusive of children < 3 years

Clinical Features

» Vaginal bleeding

» Polypoid mass protruding through the introitus
» Elevated serum AFP

Prognosis and Treatment

» 95% disease-free survival at 2 years with combination
chemotherapy

» Chemotherapy (cisplatin, etoposide, and bleomycin) with or
without partial vaginectomy treatment of choice

» AFP to monitor recurrences
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PATHOLOGIC FEATURES

GROSsS FINDINGS

The tumor usually appears as a friable mass of vari-
able size.

MicroscoPIC FINDINGS

Endodermal sinus tumor is characterized by a com-
bination of histological patterns that overlap with those
seen at other anatomical sites, including reticular,
microcystic, papillary, and solid (Figures 4.28-4.30).
The cells are either flat, cuboidal or polygonal, they
have clear cytoplasm and primitive, hyperchromatic
nuclei with prominent nucleoli. Schiller-Duval bodies
(Figure 4.30) and hyaline globules may be seen (see
Chapter 13).

ANCILLARY STUDIES
IMMUNOHISTOCHEMISTRY

The tumor cells stain with AFP and keratin cocktail,
although they do not usually stain with keratin 7.

FIGURE 4.28

|
YOLK SAC TUMOR - PATHOLOGIC FEATURES

Gross Findings
» Friable mass of variable size

Microscopic Findings

» Reticular, microcystic, papillary, and solid pattens as seen in yolk
sac tumors at other sites

) Flat, cuboidal, or polygonal cells with clear cytoplasm

» Primitive, hyperchromatic nuclei with prominent nucleolus and
brisk mitotic activity

» Schiller-Duval bodies can be present typically within reticular
areas

» Hyaline globules common

Immunohistochemical Features

» AFP and keratin cocktail positive
» CK7 negative

Differential Diagnosis

» Embryonal rhabdomyosarcoma (grossly)
» Clear cell carcinoma

Endodermal sinus tumor. Primitive tumor cells with abundant clear cytoplasm grow in a solid pattern.
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FIGURE 4.29
Endodermal sinus tumor. A reticular pattern merges with small cysts.

FIGURE 4.30

Endodermal sinus tumor. A Schiller-Duval body is composed of a central blood vessel surrounded by loose stroma with an
outer mantle of cuboidal to columnar neoplastic cells present in a space lined by flattened tumor cells.
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FIGURE 4.31

Metastatic colonic adenocarcinoma. The neoplastic cells form cribriform glands and show cytologic atypia.

DIFFERENTIAL DIAGNOSIS

The main entities in the differential diagnosis include
embryonal rhabdomyosarcoma (sarcoma botryoides) on
gross examination, and clear cell carcinoma on micro-
scopic examination because of the finding of clear cells.
However, the latter occurs in older women (= 20 years),
shows characteristic architectural patterns, and may be
associated with adenosis.

PROGNOSIS AND TREATMENT

The survival of patients with vaginal endodermal sinus
tumor has improved notably during the past two decades.
In the past, untreated patients died within 2—-4 months,
as these tumors are associated with early hematogenous
and lymphatic spread. Chemotherapy, more commonly
including a combination of cisplatin, etoposide, and
bleomycin, with or without partial vaginectomy, is the

treatment of choice resulting in a 95 % disease free sur-
vival rate at 2 years. Pelvic exenteration, chemotherapy,
and autologous bone marrow transplant have been used
in the treatment of recurrent disease. Alpha fetoprotein
can be used to monitor recurrent disease.

METASTASES

Adenocarcinomas involving the vagina are usually met-
astatic. The most common primary sites include endo-
metrium, cervix, colon (Figures 4.31 and 4.32), and
ovary. Less common origins include pancreas, stomach,
breast, urinary bladder, and kidney (Figure 4.33). Other
tumors that have been described to metastasize to the
vagina are melanoma, trophoblastic tumors, alveolar
soft-part sarcoma, and uterine leiomyosarcoma. In some
cases, the vaginal metastasis represents the first mani-
festation of the disease.
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FIGURE 4.32
Metastatic colonic adenocarcinoma. The tumor cells show strong cytokeratin 20 (A) and CDX2 (B) positivity.
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FIGURE 4.33

Metastatic renal cell carcinoma. The
neoplastic clear cells display a nested
growth associated with prominent
hemorrhage.

SUGGESTED READING
Miillerian Papilloma

Abu J, Nunns D, Ireland D, et al. Malignant progression through bor-
derline changes in recurrent Miillerian papilloma of the vagina. His-
topathology 2003;42:510-511.

Cohen M, Pedemonte L, Drut R. Pigmented miillerian papilloma of the
vagina. Histopathology 2001;39:540-547.

Liittges JE, Liibke M. Recurrent benign Miillerian papilloma of the vagina.
Immunohistochemical findings and histogenesis. Arch Gynecol Obstet
1994;255:157-160.

McCluggage WG, Nirmala V, Radhakumari K. Intramural miillerian papil-
loma of the vagina. Int J Gynecol Pathol 1999;18:94-95.

Spindle Cell Epithelioma (Mixed Tumor)

Branton PA, Tavassoli FA. Spindle cell epithelioma, the so-called mixed
tumor of the vagina. A clinicopathologic, immunohistochemical, and
ultrastructural analysis of 28 cases. Am J Surg Pathol 1993;
17:509-515.

Oliva E, Gonzalez L, Dionigi A, et al. Mixed tumors of the vagina: an
immunohistochemical study of 13 cases with emphasis on the cell of
origin and potential aid in differential diagnosis. Mod Pathol 2004;
17:1243-1250.

Sirota RL, Dickersin GR, Scully RE. Mixed tumors of the vagina. A clinico-
pathological analysis of eight cases. Am J Surg Pathol 1981;5:
413-422.

Van den Broek N, Emmerson C, Dunlop W. Benign mixed tumor of the
vagina: an unusual cause for postmenopausal bleeding. Eur J Obstet
Gynecol Reprod Biol 1996;69:143-144.

Leiomyoma

Biankin SA, O'Toole VE, Fung C, et al. Bizarre leiomyoma of the vagina:
report of a case. Int J Gynecol Pathol 2000;19:186-187.

Gowri R, Soundararaghavan S, Oumachigui A, et al. Leiomyoma of the
vagina: an unusual presentation. J Obstet Gynaecol Res 2003;29:
395-398.

Sesti F, La Marca L, Pietropolli A, et al. Multiple leiomyomas of the vagina
in a premenopausal woman. Arch Gynecol Obstet 2004;270:131-
132.

Tavassoli FA, Norris HJ. Smooth muscle tumors of the vagina. Obstet
Gynecol 1979;53:689-693.

Rhabdomyoma

Chabrel CM, Beilby JO.
1980;4:645-651.

Hanski W, Hagel-Lewicka E, Daniszewski K. Rhabdomyomas of female
genital tract. Report on two cases. Zentralbl Pathol 1991;137:
439-442.

Iversen UM. Two cases of benign vaginal rhabdomyoma. APMIS 1996;104:
575-578.

Vaginal rhabdomyoma. Histopathology

Vaginal Intraepithelial Neoplasia (VAIN)

Diakomanolis E, Stefanidis K, Rodolakis A, et al. Vaginal intraepithelial
neoplasia: report of 102 cases. Eur J Gynaecol Oncol 2002;23:
457-459.

Dodge JA, Eltabbakh GH, Mount SL, et al. Clinical features and risk of
recurrence among patients with vaginal intraepithelial neoplasia.
Gynecol Oncol 2001;83:363-369.

Indermaur MD, Martino MA, Fiorica JV, et al. Upper vaginectomy for the
treatment of vaginal intraepithelial neoplasia. Am J Obstet Gynecol
2005;193:577-581.

Logani S, Lu D, Quint WGV, et al. Low-grade vulvar and vaginal intraepi-
thelial neoplasia: correlation of histologic features with human papil-
lomavirus DNA detection and MIB-1 immunostaining. Mod Pathol
2003;16:735-741.

Rome RM, England PG. Management of vaginal intraepithelial neoplasia:
a series of 132 cases with long-term follow-up. Int J Gynecol Cancer
2000;10:382-390.

Srodon MH, Stoler M, Baber GB, et al. The distribution of low and high-risk
HPV types in vulvar and vaginal intraepithelial neoplasia (VIN and
VaIN). Am J Surg Pathol 2006;30:1513-1518.



138

GYNECOLOGIC PATHOLOGY

Squamous Cell Carcinoma

Chang YC, Hricak H, Thurnher S, et al. Vagina: evaluation with MR imaging.
Part II. Neoplasms. Radiology 1988;169:175-179.

Creasman WT, Phillips JL, Menck HR. The National Cancer Database report
on cancer of the vagina. Cancer 1998;83:1033-1040.

Fujita K, Aoki Y, Tanaka K. Stage I squamous cell carcinoma of the vagina
complicating pregnancy: successful conservative treatment. Gynecol
Oncol 2005;98:513-515.

Hellman K, Silfversward C, Nilsson B, et al. Primary carcinoma of the
vagina: factors influencing the age at diagnosis. The Radiumhemmet
series 1956-96. Int J Gynecol Cancer 2004;14:491-501.

Hellman K, Lundell M, Silfversward C, et al. Clinical and histopathologic
factors related to prognosis in primary squamous cell carcinoma of the
vagina . Int J Gynecol Cancer 2006;16:1201-1211.

Lamoreaux WT, Grigsby PW, Dehdashti F, et al. FDG-PET evaluation of
vaginal carcinoma. Int J Radiat Oncol Biol Phys 2005;62:733-737.

Pecorelli S, Benedet JL, Creasman WT, et al. FIGO staging of gynecologic
cancer. 1994-1997 FIGO Committee on Gynecologic Oncology. Interna-
tional Federation of Gynecology and Obstetrics. Int J Gynaecol Obstet
1999;65:243-249.

Peters WA, Kumar NB, Morely GW. Microinvasive carcinoma of the vagina:
a distinct clinical entity? Am J Obstet Gynecol 1985;153:505-507.

Pingley S, Shrivastava SK, Sarin R, et al. Primary carcinoma of the vagina:
Tata Memorial Hospital experience. Int J Radiat Oncol Biol Phys
2000;1:101-108.

Rubin SC, Young J, Mikuta JJ. Squamous carcinoma of the vagina: treat-
ment, complications, and long-term follow-up. Gynecol Oncol
1985;20:346-353.

Rutledge F. Cancer of the vagina. Am J Obstet Gynecol 1967;97:
635-655.

Tjalma WA, Monaghan JM, de Barros A, et al. The role of surgery in inva-
sive squamous carcinoma of the vagina. Gynecol Oncol
2001;81:360-365.

Adenocarcinoma

Bagué, S, Rodriguez IM, Prat J. Malignant mesonephric tumors of the
female genital tract. A clinicopathologic study of 9 cases. Am J Surg
Pathol 2004;28:601-607.

Donnelly LF, Gylys-Morin VM, Warner BW, et al. Case report: clear cell
carcinoma of the vagina in a 5-year old girl: imaging findings. Clin
Radiol 1998;53:69-72.

Ebrahim S, Daponte A, Smith TH, et al. Primary mucinous adenocarcinoma
of the vagina. Gynecol Oncol 2001;80:89-92.

Fox H, Wells M, Harris M, et al. Enteric tumours of the lower female genital
tract a report of three cases. Histopathology 1988;12:167-176.

Goodman A, Zukerberg LR, Nikrui N, et al. Vaginal adenosis and clear cell
carcinoma after 5-fluorouracil treatment for condylomas. Cancer
1991;68:1628-1632.

Kondi-Pafitis A, Kairi E, Kontogianni KI, et al. Immunopathological study
of mesonephric lesions of cervix uteri and vagina. Eur J Gynaecol Oncol
2003;24:154-156.

Lee SE, Park NH, Park IA, et al. Tubulo-villous adenoma of the vagina.
Gynecol Oncol 2005;96:556-558.

McCluggage WG, Price JH, Dobbs SP. Primary adenocarcinoma of the vagina
arising in endocervicosis. Int J Gynecol Pathol 2001;20:399-402.

McNall RY, Nowicki PD , Miller B, et al. Adenocarcinoma of the cervix and
vagina in pediatric patients. Pediatr Blood Cancer 2004;43:289-294.

Mortensen BB, Nielsen K. Tubulo-villous adenoma of the female genital
tract: a case report and review of literature. Acta Obstet Gynecol Scand
1991;70:161-163.

Mudhar HS, Smith JHF, Tidy J. Primary vaginal adenocarcinoma arising
from an adenoma: case report and review of the literature. Int J Gynecol
Pathol 2001;20:204-209.

Shah C, Pizer E, Veljovich DS, et al. Clear cell adenocarcinoma of the
vagina in a patient with vaginal endometriosis. Gynecol Oncol
2006;103:1130-1132.

Staats PN, Clement PB, Young RH. Primary endometrioid adenocarci-
noma of the vagina: a clinicopathologic analysis of 18 cases. Am J Surg
Pathol 2007;31:1490-1501.

Tjalma WA, Colpaert CG. Primary vaginal adenocarcinoma of intestinal
type arising from a tubulovillous adenoma. Int J Gynecol Cancer
2006;16:1461-1465.

Waggoner SE, Mittendorf R. Influence of in utero diethylstilbestrol
exposure on the prognosis and biologic behavior of vaginal clear-cell
adenocarcinoma. Gynecol Oncol 1994;55:238-244.

Werner D, Wilkinson EJ, Ripley D, et al. Primary adenocarcinoma of the
vagina with mucinous-enteric differentiation: a report of two cases with
associated vaginal adenosis without history of diethylstilbestrol expo-
sure. J Low Genit Tract Dis 2004;8:38-42.

Embryonal Rhabdomyosarcoma

Gonzalez Montalvo P, Jaffe N, Farzin E. Relapse eighteen and one-half
years after apparent cure of sarcoma botryoides of the vagina. Med
Pediatr Oncol 2003;41:178-179.

Hays DM, Shimada H, Raney B, et al. Sarcomas of the vagina and uterus:
the Intergroup Rhabdomyosarcoma Study. J Pediatr Surg
1985;20:718-724.

Leuschner I, Harms D, Mattke A, et al. Rhabdomyosarcoma of the urinary
bladder and vagina. A clinicopathologic study with emphasis on recur-
rent disease: a report from the Kiel Pediatric Tumor Registry and the
German CWS study. Am J Surg Pathol 2001;25:856-864.

Qualman SJ, Coffin CM, Newton WA, et al. Intergroup Rhabdomyosarcoma
Study: update for pathologists. Pediatr Dev Pathol 1998;1:550-561.
Shy SW, Lee WH, Chen D, et al. Rhabdomyosarcoma of the vagina in a
postmenopausal woman: report of a case and review of the literature.

Gynecol Oncol 1995;58:395-399.

Weiss SW, Goldblum JR. Embryonal rhabdomyosarcoma, botryoid type. In:
Strauss M (ed.) Rhabdomyosarcomas. Enzinger and Weiss’ Soft Tissue
Tumors, 4th edn. St. Louis, MO: Mosby, 2001:800-803.

Leiomyosarcoma

Ahram J, Lemus R, Schiavello HJ. Leiomyosarcoma of the vagina: case
report and literature review. Int J. Gynecol Cancer 2006;16:884-891.
Ciaravino G, Kapp DS, Vela AM, et al. Primary leiomyosarcoma of the
vagina. A case report and literature review. Int J Gynecol Cancer

2000;10:340-347.
Tavassoli FA, Norris, HJ. Smooth muscle tumors of the vagina. Obstet
Gynecol 1979;53:689-693.

Melanoma

Chung AF, Casey MJ, Flannery JT, et al. Malignant melanoma of the vagina
- report of 19 cases. Obstet Gynecol 1980;55:720-727.

Cobellis L, Calabrese E, Stefanon B, et al. Malignant melanoma of the
vagina. A report of 15 cases. Eur J Gynaecol Oncol 2000;21:295-
297.

Gupta D, Malpica A, Deavers MT, et al. Vaginal melanoma. A clinicopatho-
logic and immunohistochemical study of 26 cases. Am J Surg Pathol
2002;26:1450-1457.

Gupta D, Neto AG, Deavers MT, et al. Metastatic melanoma to the vagina:
clinicopathologic and immunohistochemical study of three cases and
literature review. Int J Gynecol Pathol 2003;22:136-140.

Miner TJ, Delgado Zeisler J, Busam K, et al. Primary vaginal melanoma: a
critical analysis of therapy. Ann Surg Oncol 2004;11:34-39.

Lymphoma and Leukemia (Including Granulocytic Sarcoma)

Freeman C, Berg JW, Cutler SJ. Occurrence and progression of extranodal
lymphomas. Cancer 1972;29:252-260.

Lagoo AS, Robboy SJ. Lymphoma of the female genital tract: current
status. Int J Gynecol Pathol 2006;25:1-21.

Oliva E, Ferry JA, Young RH, et al. Granulocytic sarcoma of the female
genital tract: a clinicopathologic study of 11 cases. Am J Surg Pathol
1997;21:1156-1165.

Vang R, Medeiros LJ, Silva EG, et al. Non-Hodgkin’s lymphoma involving
the vagina. A clinicopathologic analysis of 14 patients. Am J Surg
Pathol 2000;24:719-725.

Endodermal Sinus Tumor

Davidoff AM, Hebra A, Bunin N, et al. Endodermal sinus tumor in children.
J Pediatr Surg 1996;31:1075-1079.



CHAPTER 4 Vaginal Neoplasia

139

Handel LN, Scott SM, Giller RH, et al. New perspectives on therapy for
vaginal endodermal sinus tumors. J Urol 2002;168:687-690.

Lopes LF, Chazan R, Sredni ST, et al. Endodermal sinus tumor of the vagina
in children. Med Pediatr Oncol 1999;32:377-381.

Mauz-Korholz C, Harms D, Calaminus G, et al. Primary chemotherapy and
conservative surgery for vaginal yolk sac tumor. Lancet 2000;355:625.

Shinkoda Y, Tanaka S, Ijichi O, et al. Successful treatment of an endo-
dermal sinus tumor of the vagina by chemotherapy alone: a rare case
of an infant diagnosed by pathological examination of discharged
tumor fragment. Pediatr Hematol Oncol 2006;23:563-569.

Metastases

Allard JE, McBroom JW, Zahn CM, et al. Vaginal metastasis and thrombo-
cytopenia from renal cell carcinoma. Gynecol Oncol 2004;92:970-
973.

Cantisani V, Koenraad J, Kalantari BN, et al. Vaginal metastasis from
uterine leiomyosarcoma. Magnetic resonance imaging features with
pathological correlation. J Comput Assist Tomogr 2003;27:805-809.

Guidozzi F, Sonnendecker EWW, Wright C. Ovarian cancer with metastatic
deposits in the cervix, vagina, or vulva preceding primary cytoreductive
surgery. Gynecol Oncol 1993;49:225-228.

Mazur MT, Hsueh S, Gersell DJ. Metastases to the female genital tract.
Analysis of 325 cases. Cancer 1984;53:1978-1984.

Ohira S, Yamazaki T, Hatano H, et al. Epithelioid trophoblastic tumor
metastatic to the vagina: an immunohistochemical and ultrastructural
study. Int J Gynecol Pathol 2000;19:381-386.

Yingna S, Yang X, Xiyu Y, et al. Clinical characteristics and treatment of
gestational trophoblastic tumor with vaginal metastasis. Gynecol Oncol
2002;84:416-419.



5 Cervical Neoplasia

Maureen L Harmon - Kumarasen Cooper

The squamous columnar junction (SCJ) is defined as the
border between the stratified squamous epithelium of
the exocervix and the glandular epithelium of the endo-
cervix. The SCJ is constantly subjected to hormonal
influences, and as a consequence, its anatomic location
varies with age. At birth, most female neonates have
endocervical epithelium present in the portio because
of intrauterine exposure to maternal hormones but it
rapidly moves back into the endocervical canal until
menarche. During puberty, pregnancy, or progesterone
therapy, the presence of endocervical glandular epithe-
lium in the exocervix results in what is clinically known
as physiologic cervical eversion or ectropion (Figure 5.1).
Throughout the reproductive years, the endocervical
epithelium is continuously replaced by metaplastic
squamous epithelium due to exposure of the ectropion
to the acidity of the vagina and other environmental
factors. The degree of ectropion decreases with increas-
ing age and time from onset of sexual activity. During
menopause, the transformation zone recedes into the
endocervical canal, and in postmenopausal women may
be located completely within the endocervical canal.
Hence, the transformation zone is the remodeled area
of ectropion which undergoes active squamous metapla-
sia and represents the region between the original and
the functional SCJ. It is important to note that the trans-
formation zone is a very dynamic area, which is chang-
ing under hormonal and environmental influences.
Remodeling of the ectropion does not occur in a uniform
fashion, and, in fact, squamous metaplasia can, and
often does, occur anywhere within the exposed endo-
cervical columnar epithelium in a patchy fashion. This
area is the one most susceptible to HPV infection for
several reasons, including higher susceptibility of the
advancing edge of the immature squamous epithelium
to infection.

The terms “transformation zone” and “SCJ” are not
synonymous, even though experienced pathologists fre-
quently and erroneously interchange them.

It is now well established that HPV infection plays an
essential role in the development of precancers and
cancers of the cervix, as > 99 % of all cervical cancers
are HPV-related which is independent of racial origin.
HPV, a double-stranded DNA virus and a member of
the Papovaviridae family, is sexually transmitted disease
that predominantly infects squamous epithelia of skin
and mucosae. Risk factors associated with HPV infec-
tion include early age at first intercourse, early age at
first pregnancy, number of sexual partners, cigarette
smoking, oral contraceptive use, low socioeconomic
class, interval since previous Pap test, increasing parity,
nutritional status, immunosuppression (particularly
HIV infection), and other sexually transmitted infec-
tions. Use of barrier methods of contraception, includ-
ing condoms and diaphragms, is associated with a
decreased risk of HPV infection. The different subtypes
of HPV are divided into “low-risk” and “high-risk”
depending on the associated risk of carcinoma. Low-risk
subtypes include 6, 11, 42, 43, 44, and 53, whereas high-
risk subtypes are 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, and 68.

The human papilloma virus enters the basal cells or
immature squamous metaplastic cells through defects
in the mucosa at the transformation zone. It usually
infects the squamous epithelium; however, the virus
can also infect subcolumnar reserve cells. The virus can
cause either a nonproductive (latent) or a productive
infection. In the latter, largde amounts of free DNA virus
(episomal) are produced in the intermediate and superfi-
cial cell layers, which are nonproliferating terminally dif-
ferentiated squamous cells. As the virally infected cells
mature and migrate towards the surface, the characteristic
cytopathic effect — the so-called koilocytic atypia — becomes
apparent.

Integration of HPV DNA into the host cell genome,
with covalent binding of viral genome into host DNA,
is thought to be a critical event in the progression to

141




142

GYNECOLOGIC PATHOLOGY

high-grade squamous intraepithelial lesions (HSIL).
High-risk HPVs produce E6 and E7, two proteins with
growth-stimulating and transforming properties. Viral
integration into host cell genome results in disruption
of the viral DNA with overexpression of E6/E7 genes.
Excessive levels of E6/E7 viral oncoproteins result in
abrogation of p53/Rb tumor suppressor proteins, with
resultant uncontrolled cell cycling and proliferative
activity of the squamous epithelium.

It has been stated that low-risk HPV is almost always
associated with low-grade squamous intraepithelial
lesions (LSIL), frequently regresses, and its association
with cervical carcinoma is exceedingly rare, whereas
high-risk HPV subtypes can result in either LSIL or
HSIL. Moreover, if untreated, HSIL may subsequently
progress to invasive carcinoma. However, a recent multi-
center study (“Atypical squamous cells/Low grade squa-
mous intraepithelial lesion Triage Study (ALTS)”) has
shown that 83 % of women with a LSIL on Pap test had
a high-risk HPV subtype, challenging to some extent the
previous findings. Nevertheless, there is agreement in
that at least high-risk subtypes are usually associated
with high-grade lesions. Persistent or recurrent HPV
infections can occur with both low- and high-risk sub-
types, but lesions associated with low-risk subtypes are
not known to progress to cancer.

In recent years, widespread cytology screening pro-
grams have allowed detection and treatment of high-
grade lesions before they progress to cancer. Half of all
cervical cancers in the US arise in women who have
never been screened and 10% occur in women who
have not been screened in the previous 5 years. Finally,
although currently only one HPV assay approved by the
Food and Drug Administration is commercially avail-
able, which uses the 13 most common high-risk HPV
subtypes in a single probe mixture, it can be used as an
extra tool in the screening of patients.

FIGURE 5.1

Ectropion. By colposcopy, the endo-
cervical mucosa has a rough, red
appearance, in sharp contrast to the
smooth pink surface of the native
squamous epithelium.

TERMINOLOGY

In 1975, for the first time, the World Health Organiza-
tion (WHO) proposed unified terminology to describe
and report cervical carcinoma precursor lesions in cervi-
cal biopsy specimens. Squamous dysplasia was defined
as a “lesion in which part of the thickness of the epithe-
lium is replaced by cells showing varying degrees of
atypia,” and it was divided into mild, moderate, and
severe. However, there were no widely accepted criteria
for separating grades of dysplasia and the separation of
each lesion into one of the categories was subjective.
Dysplasia was considered a distinct entity from carci-
noma in situ, which was described by the WHO as a
“lesion in which all or most of the epithelium shows the
cellular features of carcinoma.” The separation of dys-
plasia from carcinoma in situ implied two distinct
disease processes rather than a spectrum of severity of
what is now known to be a single disease process.

In the 1980s, the International Society of Gynecologi-
cal Pathologists (ISGYP) introduced mnomenclature
that replaced the term “dysplasia” with “cervical
intraepithelial neoplasia” (CIN) and eliminated the cat-
egory of carcinoma in situ. The CIN terminology was
similarly divided into three categories, CIN I, CIN II,
and CIN III, with carcinoma in situ being incorporated
into the CIN III category. One advantage of this termi-
nology is that it eliminates the concept of two distinct
disease processes inherent in the WHO classification.
The CIN classification system is still used today, but not
without criticism. Many have pointed out that the CIN
terminology may not accurately reflect the immense
knowledge gained about cervical cancer and its precur-
sor lesions since the 1980s. Central to the controversy
is the designation of CIN I as a neoplastic lesion, since
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it is now known that the vast majority of these lesions
are transient and spontaneously regress, even if
untreated. Hence, labeling these lesions “neoplastic”
may be an overstatement.

The most recently proposed nomenclature for report-
ing cervical lesions on biopsy specimens is based on the
Bethesda System, which has been used for many years
in the reporting of cervical cytology. The Bethesda
System is a two-tiered system, which divides dysplasia
into LSIL and HSIL. This terminology incorporates CIN
II and CIN IIT into the single category of HSIL. The
Bethesda System also places condyloma acuminatum
into the LSIL category, whereas both the WHO and CIN
terminologies kept condyloma acuminatum as a sepa-
rate category. The Bethesda classification more closely
reflects the biology of cervical cancer precursor lesions
and also unifies the nomenclature used for reporting
both cervical cytology and biopsy specimens, resulting
in less confusion amongst clinicians, pathologists, and
patients.

The Bethesda System is widely used in the US, but
the CIN and SIL terminologies are not infrequently
combined when reporting cervical biopsies. For example,

FIGURE 5.2

Indeterminate colposcopy. The trans-
formation zone has receded into the
endocervical canal in a postmeno-
pausal woman.

low-grade lesions are reported as LSIL (CIN I) and high-
grade lesions as either HSIL (CIN II) or HSIL (CIN
110).

COLPOSCOPY

This method allows examination of the cervix with a
colposcope, a binocular instrument with a magnification
up to 40x. The entire transformation zone can easily be
examined in women of reproductive age, both before
and after 5% acetic acid is applied to the surface of the
cervix. In postmenopausal women, the transformation
zone may be located completely within the endocervical
canal, which results in an unsatisfactory or indetermi-
nate colposcopic examination (Figure 5.2). Abnormal
colposcopic findings include acetowhite epithelium
(squamous epithelium that becomes white after acetic
acid application), leukoplakia, punctation, mosaicism,
and abnormal vessels.
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LOW-GRADE SQUAMOUS
INTRAEPITHELIAL LESION

This category includes flat condyloma, condyloma acu-
minatum (also known as exophytic condyloma), and
CIN 1. All of these low-grade lesions are the result of
productive viral infections in which large numbers of
viral particles are generated. They are usually self-
limited and all display koilocytic atypia. Among them,
condyloma acuminatum is strongly associated with low-
risk HPV subtypes 6 and 11.

CLINICAL FEATURES

Low-grade squamous intraepithelial lesions typically
occur in reproductive age women, with a peak incidence

LOW-GRADE SQUAMOUS INTRAEPITHELIAL LESION (LSIL) -
FACT SHEET

Definition

» Cervical cancer precursor lesion associated with both low- and
high-risk HPV subtypes

» The category of LSIL includes flat and exophytic condyloma and
CINI

Prevalence and Location

» Reproductive age women

» Unknown true prevalence; however, up to 3.0% of Pap smear
reported as SIL

» Mostly at the transformation zone

» Exocervix can also be involved if condyloma acuminatum

Race and Age Distribution

» No race predilection, but greater frequency in Caucasians than
blacks, reflecting less screening in black women

» Peak incidence in mid-20s, decreasing thereafter (approximately
5% of women < 30 have LSIL on Pap smear, versus < 0.1% of
women 2> 65 years)

Clinical Features
» Asymptomatic

Colposcopic Features

» Leukoplakia or acetowhite epithelium

» Cerebriform or papillary raised lesion with prominent vasculature
(condyloma acuminatum)

Prognosis and Treatment
» Only 15% of LSIL progress to HSIL
» Following a diagnosis of LSIL on Pap smear, colposcopic exam is
performed with biopsy of any lesion to confirm the diagnosis
» If confirmatory biopsy, follow-up with Pap smears every 4-6
months
p If discordant biopsy, additional sampling may be necessary

in the third decade, as most young women are exposed
to HPV sometime after becoming sexually active. The
incidence decreases with age, as < 0.1% of postmeno-
pausal women have LSIL on a Pap test. While the true
prevalence of squamous intraepithelial lesions is not
known, a large study conducted by the College of Amer-
ican Pathologists in 1997, including 300 US laborato-
ries, showed that only 1.97% and 0.5% of 16 132 Pap
tests were diagnosed as LSIL and HSIL, respectively.
Most women will develop transient infections which
regress spontaneously. However, women infected with
HIV have a seven times greater risk of developing squa-
mous intraepithelial lesions involving the lower genital
tract compared to non-HIV-infected women. Condy-
loma acuminata tend to recur and grow in size and
number in otherwise healthy non-HIV-infected preg-
nant women, but typically regress during postpartum.

CoLPOSCOPIC FEATURES

These lesions may be seen as white plaques (leukopla-
kia) or acetowhite lesions after the administration of
5% acetic acid (Figure 5.3). Nonetheless, these colpo-
scopic changes are not specific for LSIL, as squamous
metaplasia, inflammatory/reactive changes, and HSILs
may have a similar appearance. Condyloma acumi-
natum may be seen under colposcopic exam as a
raised polypoid or papillary lesion with prominent
vasculature.

PATHOLOGIC FEATURES

GROSss FINDINGS

The majority of LSILs are not apparent on gross
examination; however, some may be identified as white
irregular plaques (leukoplakia). Low-grade SILs can
occur anywhere in the transformation zone, tend to be
smaller than HSIL, and only infrequently involve the
endocervical canal. Condyloma acuminatum is typically
multifocal and can involve the transformation zone as
well as the exocervix. The lesion is white and exophytic,
but may be papillary.

MicroscoPIC FINDINGS

On low-power examination, condyloma acuminatum
shows distinctive architectural changes, including epi-
thelial hyperplasia (acanthosis) and papillomatosis
(Figure 5.4A and B). Often atypical parakeratosis and
hyperkeratosis are present. Incipient condyloma acumi-
natum may only have an undulating appearance of the
epithelium. Other forms of LSIL lack the papillomatosis
of condyloma, but may show acanthosis with variable
degree of cellular disorganization at or near the surface
(Figure 5.4C). Cytologic alterations associated with
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FIGURE 5.3

Low-grade intraepithelial lesion.
Colposcopic exam shows acetowhite
epithelium involving the anterior

lip.
A B
C D
FIGURE 5.4

Condyloma acuminatum. The lesion has a striking exophytic papillary growth (A). The lining squamous epithelium shows koilocytic atypia (B).
Low-grade squamous intraepithelial lesion. The squamous epithelium shows cellular disorganization and koilocytic atypia is most prominent at the

surface (C and D).
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LOW-GRADE SQUAMOUS INTRAEPITHELIAL LESION (LSIL) -
PATHOLOGIC FEATURES

Gross Findings

» May be uncommonly seen as white irregular plagues (leukoplakia)

» Tan-white raised papillary or cerebriform lesion (condyloma
acuminatum)

Microscopic Findings

» Koilocytic atypia (nuclear enlargement, nuclear membrane
irregularities, coarse chromatin, hyperchromasia, multinucleation,
and peripheral cytoplasm condensation) in superficial layers

» Epithelial hyperplasia may be present

Categories of LSIL

In Condyloma acuminatum:

» Epithelial hyperplasia with acanthosis and papillomatosis
» Parakeratosis and hyperkeratosis

» Koilocytic atypia

In Papillary immature metaplasia:

» Epidermal hyperplasia with slender filiform papillae

» Immature metaplastic squamous cells with regular nuclear spacing
+/— nucleoli

» Minimal to absent koilocytic atypia

Cytology Correlation

» Nuclear but not cytoplasmic changes in mature superficial
squamous cells required for diagnosis of LSIL

» Nuclear enlargement > three times that of a normal intermediate-
sized squamous cell, with nuclear hyperchromasia, coarse or
smudgy chromatin, frequent binucleation and multinucleation,
and inconspicuous nucleoli

Differential Diagnosis

» Mature glycogenated squamous epithelium

» Postmenopausal squamous atypia

» Metaplastic squamous epithelium with reactive changes
» High-grade squamous intraepithelial lesion

HPV infection affect both the cytoplasm and nucleus.
Cytoplasmic changes include irregular perinuclear clear-
ing with condensation of the cytoplasm at the periphery
of the cell. Nuclear changes include enlargement, mem-
brane irregularities (“raisinoid” appearance), coarse
chromatin, hyperchromasia, and multinucleation. These
cytologic features are pathognomonic of HPV infection
and are collectively termed “koilocytic atypia” or “koilo-
cytic change” (Figure 5.4D). A prominent nucleolus is
not a feature of either LSIL or HSIL. There may be few
or no mitotic figures, and if present, they are normal in
appearance and are located in the basal/parabasal
layers.

An uncommon entity included in the LSIL category
is papillary immature metaplasia, characterized by
slender filiform papillae lined by acanthotic metaplastic
squamous cells with only minimal to absent cytologic
atypia. The nuclei are often evenly spaced and may

show nucleoli. Focal koilocytic atypia may be seen in
the upper layers of the squamous epithelium. The lack
of overt koilocytotic atypia likely reflects the depen-
dence of viral cytopathic effect on maturation, which is
limited in these lesions. Similar to exophytic condy-
loma, papillary immature metaplasia is associated with
HPV types 6 and 11, which supports their inclusion in
the LSIL category.

ANCILLARY STUDIES

CYTOLOGY

Findings diagnostic of LSIL include nuclear enlarge-
ment more than three times the size of a normal inter-
mediate size squamous cell nucleus associated with
nuclear hyperchromasia. The chromatin pattern is
either coarse or smudgy and opaque. Binucleation and
multinucleation are frequent and nucleoli are incon-
spicuous. Cytoplasmic changes include clearing of the
central cytoplasm (perinuclear cavitation) with conden-
sation at the periphery of the cell (Figure 5.5), but in
some cases, the cytoplasm may be densely eosinophilic.
However, cytoplasmic changes are not necessary to
establish the diagnosis of LSIL.

Pap smears displaying squamous cells with border-
line changes that do not fully meet the criteria for LSIL
are placed in the category of “atypical squamous cells of
undetermined significance” (ASCUS). According to
current treatment recommendations, patients with Pap
tests interpretated as ASCUS should undergo HPV
testing for high-risk subtypes; if present, the patient
may be referred for colposcopy.

DIFFERENTIAL DIAGNOSIS

Several studies, most recently including the multicenter
ALTS, have shown high interobserver variability in the
diagnosis of LSIL. Although the architectural changes
in LSIL can be subtle, the cytologic abnormalities, par-
ticularly the nuclear changes, must be present to estab-
lish a diagnosis of LSIL. Mature glycogenated squamous
epithelium has a basket-weave architecture with regular
cytoplasmic halos and small and pyknotic nuclei without
viral nuclear changes. Prominent cytoplasmic perinu-
clear clearing alone without the characteristic virally
induced nuclear changes is nonspecific and can be seen
in atrophy, infections (such as trichomoniasis, candidia-
sis, and bacterial vaginosis), and reactive squamous
epithelium.

Postmenopausal squamous atypia may be confused
with koilocytic atypia because of the finding of cytoplas-
mic halos, some degree of nuclear enlargement, hyper-
chromasia, and occasional binucleated cells. However,
in contrast to LSIL, there is epithelial maturation, the
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FIGURE 5.5

Low-grade squamous intraepithelial
lesion. A Pap smear shows koilocytic
atypia with clearing of central cyto-
plasm, condensation of peripheral
cytoplasm, nuclear enlargement, and
hyperchromasia.

nuclei are evenly spaced, the cytoplasmic halos have
uniform contours, and mitotic activity is absent.

Squamous metaplasia associated with reactive changes
may exhibit lack of maturation, binucleated cells, hyper-
chromatic nuclei, and scattered mitotic activity mainly
in the basal layers. However, the cells appear monoto-
nous, the nuclei are not crowded, have smooth con-
tours, and frequently show nucleoli that may be
prominent. Moreover, cytoplasmic halos are round and
regular in shape.

High-grade squamous intraepithelial neoplasia may be
difficult to distinguish from LSIL, especially in flat epi-
thelium. LSIL typically shows cell maturation in the
upper two-thirds of the epithelium and koilocytic change
within the superficial cell layers. Only minimal nuclear
atypia is present in the lower one-third of the epithe-
lium. If there is parabasal cell anisokaryosis, abnormal
mitoses, or more extensive abnormal maturation, the
lesion should be diagnosed as HSIL.

PROGNOSIS AND THERAPY

The majority of lesions will regress within 1 year, and
only approximately 15 % will progress to HSIL. Clinical
management partially depends upon factors such as age,
compliance, and immune status of the patient, and
requires close communication between clinician and
pathologist. Following an abnormal Pap test, the patient
will be referred for colposcopy, at which time the cervix
is thoroughly evaluated and any suspicious areas are
biopsied. If the biopsy shows a benign process that cor-

relates with the colposcopic findings (squamous meta-
plasia, inflammation with reactive squamous changes,
etc.), the patient will undergo a second Pap test in 4-6
months. If the biopsy shows LSIL and the entire trans-
formation zone is visualized at colposcopy with findings
consistent with LSIL, no further therapy is necessary,
and the patient is followed with a repeat Pap test in 4-6
months. If, however, the colposcopic examination is
indeterminate or reveals a lesion more worrisome than
the biopsy findings, and/or the Pap test is concerning
for a high-grade lesion, treatment of the entire transfor-
mation zone may be necessary.

HIGH-GRADE SQUAMOUS
INTRAEPITHELIAL LESION

CLINICAL FEATURES

High-grade squamous intraepithelial lesions are rela-
tively frequent with an estimated incidence of up to 31
per 100,000 women, without racial differences.

These lesions are seen in a slightly older age group
than LSIL, with the highest prevalence in women
between 35-39 years. However, over the past 20
years, the frequency of HSIL has increased in younger
women, in part secondary to changing sexual habits in
recent years. The lesions are frequently -clinically
asymptomatic.
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HIGH-GRADE SQUAMOUS INTRAEPITHELIAL LESION (HSIL) -
FACT SHEET

Definition

» Cervical cancer precursor lesion mainly associated with high-risk
HPV subtypes

» Denotes risk to progress to invasive carcinoma if untreated

» Also known as cervical intraepithelial neoplasia II and III
(CIN IT and CIN IIT)

Prevalence, Incidence, and Location

» Up to 31.5 per 100,000 in Caucasian Americans and up to 31.2
per 100,000 in black Americans

» Approximately 60,000 women in the US

» Up to 0.8% of Pap smear reported as HSIL

» Predominantly located at the transformation zone

Morbidity and Mortality

» Cervical incompetence and stenosis related to extent of treatment
» Significant risk of progression to invasive carcinoma if untreated

Race and Age Distribution

» No true racial differences; disparity related to screening

» Peaks at 35-39 years, decreasing thereafter

» Lately increasing in younger women secondary to changing sexual
practices (5% of HSILs diagnosed in women < 20 years)

Clinical Features
» Asymptomatic

Colposcopic Features

» Acetowhite epithelium or leukoplakia

» Mosaicism, punctations, and atypical vessels secondary to vascular
changes

Prognosis and Treatment

» If untreated, 22 to 72% risk of developing invasive cancer
» Wide excision of transformation zone

CoLPOSCOPIC FEATURES

In addition to acetowhite epithelium and leukoplakia,
additional colposcopic abnormalities include alterations
in small superficial stromal vessels that result in changes
termed “mosaicism” and “punctations” (Figure 5.6).
Although these vascular changes are occasionally seen
in LSIL, they are more prominent in HSIL. The mosaic
pattern is a result of anastomosing vessels branching
portions of epithelium and displaying a basket-like
pattern. Punctations are created by vessels which
form a hairpin turn as they approach the surface and
then return to the underlying stroma. The further
apart the vessels, the coarser the punctations, and
consequently the more worrisome the colposcopic
appearance.

PATHOLOGIC FINDINGS

GROSss FINDINGS

Other than the colposcopic findings described above,
the changes associated with HSIL usually cannot be
visualized on gross examination. Occasionally, HSIL
may be seen as an area of leukoplakia.

MicroscoPIC FINDINGS

On low-power examination, HSIL demonstrates loss
of maturation with increased nuclear density and
nuclear atypia involving both the upper and lower epi-
thelial layers. The dysplastic cells frequently show a
syncytial growth with no distinct intercellular borders,
secondary to crowding in the parabasal layers. The
atypical cells appear immature, with high nuclear-to-
cytoplasmic ratio, irregular nuclear membranes, coarse
and irregularly distributed chromatin, and inconspicu-
ous nucleoli. Mitoses are present in the upper half of
the epithelium, and abnormal mitotic figures may be
present. Although most HSILs show variation in nuclear
size, in some cases the nuclei are quite uniform in size.
However, they still exhibit crowding, high nuclear-to-
cytoplasmic ratio, hyperchromasia, and increased
mitotic activity.

Cervical intraepithelial neoplasia IT and III are distin-
guished from one another by the degree of discernible
cell maturation. In CIN II, immature cells occupy the
lower two-thirds of the epithelium but some degree of
maturation or koilocytic atypia is present towards the
surface (Figure 5.7A). However, koilocytes usually have
smaller halos. In addition, mitotic figures are usually
confined to the lower two-thirds of the epithelium. In
CIN III, there is absence of maturation, as immature
cells occupy the full-thickness epithelium, often associ-
ated with a layer of atypical parakeratotic cells on the
surface. Mitoses can be seen at all levels of the epithe-
lium (Figures 5.7B and C).

High-grade squamous intraepithelial lesion coexists
with LSIL in approximately 15 % of cases, and not infre-
quently involves the endocervical glands, which may
result in complete luminal obliteration (Figures 5.8 and
5.9).

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

p16 protein, a surrogate marker for HPV infection,
is overexpressed in cervical cancers and precursor
lesions associated with high-risk HPV subtypes. p16
typically shows diffuse and strong nuclear and cytoplas-
mic immunostaining in HSIL involving two-thirds or
full-thickness squamous epithelium in the majority of
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FIGURE 5.6

High-grade squamous intraepithelial lesion. Acetowhite epithelium with mosaicism (note the blocks of varying
size) and punctations (coarse stippling of the epithelium) is seen with green filter colposcopy.

FIGURE 5.7

High-grade squamous intraepithelial lesion. (A) CIN II shows immature-appearing cells in the lower two-thirds of the
epithelium associated with some maturation in the upper one-third (A).
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FIGURE 5.7-cont'd
CIN IIT shows dysplastic cells lacking maturation throughout all layers associated with atypical parakeratosis (B) and
prominent syncytial growth in basal layers accompanied by increased nuclear-to-cytoplasmic ratio and brisk mitotic activity,

including an abnormal form (C).
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FIGURE 5.8
High-grade squamous intraepithelial lesion. Partial involvement of endocervical glands.

FIGURE 5.9

High-grade squamous intraepithelial lesion, with prominent endocervical gland involvement. There is a smooth rounded
contour of the gland with an intact basement membrane, and no associated desmoplasia.
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HIGH-GRADE SQUAMOUS INTRAEPITHELIAL LESION (HSIL) -
PATHOLOGIC FEATURES

Gross Findings

» Typically not visible
» Occasionally leukoplakia

Microscopic Findings

» Loss of maturation and cytologic atypia in the lower two-thirds
(CIN II) to the full thickness (CIN III) epithelium

» Syncytial growth with lack of distinct intercellular borders in basal

and parabasal layers

Immature cells with high nuclear-to-cytoplasmic ratio, irregular

nuclear membrane contour, coarse chromatin, and inconspicuous

nucleoli

Superficial layers may show lower nuclear-to-cytoplasmic ratio and

koilocytic change; however, halos are small

Frequent mitoses, including atypical forms:

» CIN II: mitoses in lower two-thirds of epithelium

» CIN IIT: mitoses in all levels of epithelium

v

v

v

Immunohistochemical Features

» Strong and diffuse positive nuclear and cytoplasmic p16
in at least two-thirds of the epithelial thickness

» Positive nuclear Ki67 staining in the upper two-thirds of the
dysplastic squamous epithelium

Cytology Correlation

» Single cells or crowded, syncytial groups

» Cell size similar to squamous metaplastic or parabasal cells and
smaller and less mature than LSIL cells

» Increased nuclear-to-cytoplasmic ratio

» Irregular nuclear membranes (“boulder”-like)

» Hyperchromatic nuclei with coarse chromatin

» Lacy and delicate, to dense and metaplastic, to orangophilic and
keratinized cytoplasm

Differential Diagnosis

» Atypia of repair

» Radiation changes

» Atrophy

» Immature squamous metaplasia

» Transitional metaplasia

» Low-grade squamous intraepithelial lesion

» Invasive squamous cell carcinoma (vs HSIL with florid glandular
involvement)

lesions (Figure 5.10). Ki-67 (MIB-1) immunoreactivity
is present in the nuclei of the upper two-thirds of the
epithelium in HSIL (Figure 5.11).

CYTOLOGY

On Pap smears, HSIL cells are smaller and less mature
than those of LSIL, having the size of metaplastic squa-
mous or parabasal cells. They can occur singly or in
crowded, syncytial groups. The nuclear-to-cytoplasmic
ratio is markedly increased. Nuclear membrane irregu-
larities are present and may be prominent, so that the
nuclei may take on a three-dimensional “boulder”-like
configuration. Nuclei are hyperchromatic with a coarse

chromatin pattern. Nucleoli are inconspicuous, and if
prominent, should raise the possibility of microinva-
sion. Finally, the scant cytoplasm may be delicate and
lacy, dense and metaplastic, or orangophilic and kera-
tinized (Figure 5.12).

DIFFERENTIAL DIAGNOSIS

High-grade squamous intraepithelial lesion should be
distinguished from atypia of repair, radiation changes,
atrophy, immature squamous metaplasia, transi-
tional metaplasia, LSIL, and invasive squamous cell
carcinoma.

In atypia of repair, the squamous epithelium may be
disorganized, atypical basal-like cells may be present up
to the mid-zone, and there may be nuclear atypia with
nuclear enlargement causing confusion with HSIL. In
contrast to HSIL, in repair there should be some matura-
tion of the squamous epithelium towards the surface,
the cells have well-defined cell borders without crowd-
ing, and there is no variation in cell size or shape. There
is no coarse chromatin but prominent nucleoli, and
if cytoplasmic halos are present, they are small and
uniform secondary to accelerated cell maturation. Fre-
quently, there is acute inflammation, spongiosis, and
mitoses are limited to the parabasal layers of the epithe-
lium. Ki-67 can be helpful in distinguishing SIL from
reactive epithelium as staining should be confined to
the lower third of the epithelium in atypia of repair.
However, reactive changes can occasionally coexist
with SIL. In these cases, a clue to the diagnosis may be
the finding of nuclei with HPV effect in the superficial
layers.

Radiation changes are distinguished from HSIL by an
increase not only of the nuclear size but also of the
amount of cytoplasm. Therefore, there is a proportion-
ate or decreased nuclear-to-cytoplasmic ratio. Nuclear
spacing is uniform with minimal nuclear crowding and
the chromatin is smudgy, rather than coarse. Mitoses
are rare and cytoplasmic vacuolization may be
present.

Atrophic squamous epithelium may be seen in post-
menopausal women or those on Depo-Provera. Distin-
guishing atrophy from HSIL can be very difficult as:
(1) the epithelium lacks maturation; (2) the cells have
increased nuclear-to-cytoplasmic ratio; and (3) the
nuclei are small with coarse and hyperchromatic chro-
matin. However, in atrophy, the nuclei are uniform in
size and spacing, and there is minimal nuclear pleomor-
phism and absent to rare mitoses (Figure 5.13). Ki-67
can be helpful in this distinction, as atrophy should
show minimal to absent staining, while HSIL shows
strong positive staining involving at least the upper two-
thirds of the epithelium.

Immature squamous metaplasia can be difficult to dis-
tinguish from HSIL, as immature squamous cells with
increased nuclear-to-cytoplasmic ratio may occupy
almost the full thickness epithelium, and maturation
may only be seen towards the surface. However, there
is no cell crowding and, unlike HSIL, cell membranes
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FIGURE 5.10

High-grade squamous intraepithelial lesion. Strong and diffuse nuclear and cytoplasmic p16 staining of the lower two-thirds
of the epithelium is seen.

FIGURE 5.11

High-grade squamous intraepithelial lesion. MIB-1 immunoreactivity is present in nuclei at all levels of the epithelium,
whereas in normal epithelium it is limited to the basal layer.
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FIGURE 5.12

High-grade squamous intraepithelial lesion. Increased nuclear-to-cytoplasmic ratio, hyperchromatic nuclei, and coarse
chromatin are seen on a Pap smear. Some nuclei have a “boulder-like” configuration.

FIGURE 5.13

Atrophy. Cells with increased nuclear-to-cytoplasmic ratio and hyperchromatic nuclei mimic HSIL. However, nuclei are uniform
in size and evenly spaced, and mitoses are absent.
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are usually well defined. The nuclei are uniform in size
and shape, they have fine chromatin, and small nucleoli
may be seen. Even though mitoses may be present,
abnormal mitoses are lacking. Columnar cells may be
present on the surface overlying the metaplastic epithe-
lium but are only rarely present overlying dysplastic
epithelium, and thus is a helpful feature. Differentiating
atypical immature squamous metaplasia from HSIL is
even more difficult and sometimes not possible. The
degree of nuclear atypia is usually less prominent than
HSIL and although mitotic figures may be present, they
are not abnormal, as they can be in HSIL. p16 immuno-
histochemistry may be useful in some of these cases.

Transitional metaplasia occurs predominantly in post-
menopausal women and it can involve the transforma-
tion zone the exocervix as well as the vagina. It can be
confused with HSIL as: (1) this lesion has > 10 cell layers;
(2) there is absence of maturation; and (3) the nuclei are
oval to spindle and have irregular contours. However, in
contrast to HSIL, the cells in the superficial layers are
oriented horizontally with a streaming pattern, the nuclei
are elongated with prominent grooves, there is fine gran-
ular chromatin, and mitoses are rare. Nevertheless, it is
important to keep in mind that transitional cell metapla-
sia may show superimposed dysplastic changes.

Finally, florid HSIL with extensive glandular involve-
ment should be distinguished from invasive squamous
cell carcinoma. The distinction is not difficult when the
endocervical gland is only partially replaced and native

FIGURE 5.14

endocervical glandular epithelium is appreciated adja-
cent to HSIL (Figure 5.8). When HSIL completely
replaces and expands endocervical glands, the distinc-
tion may be more difficult. However, glands involved by
HSIL maintain a smooth, rounded contour (Figure 5.9),
rather than the irregular, angular configuration of inva-
sive carcinoma. The basement membrane is intact and
the surrounding stroma, although sometimes associated
with inflammation, does not show desmoplasia (Figure
5.9). Occasionally, dysplastic epithelium may be artifac-
tually displaced into the stroma during a surgical proce-
dure, thus mimicking invasive carcinoma (Figure 5.14).
However, the fragmented and distorted appearance of
the epithelium is apparent, and the lack of “paradoxical
maturation” where the carcinoma cells acquire more
abundant, eosinophilic cytoplasm, prominent nucleoli,
and well-defined cell borders helps in this distinction
(Figure 5.15).

PROGNOSIS AND THERAPY

If untreated, HSIL, particularly CIN III, has a much
greater risk of progressing to invasive carcinoma com-
pared to LSIL, ranging from 22 to 72 % . Studies with the
longest follow-up had the highest rates of progression to
carcinoma.

Pseudoinvasion. Distorted fragments of highly dysplastic squamous epithelium are present within the cervical stroma, but

are not associated with desmoplasia.
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FIGURE 5.15

Early invasive squamous cell carcinoma. Paradoxical maturation associated with marked inflammation and desmoplasia are

seen.

According to the current American Society for Clinical
Colposcopists and Pathologists treatment guidelines, the
preferred treatment for biopsy-confirmed HSIL is excision
of the entire transformation zone, either by laser coniza-
tion, cold-knife conization, loop electrosurgical excisional
procedure, or loop electrosurgical conization. The mode of
treatment utilized varies depending upon age of the patient,
fertility issues, size of the transformation zone, compliance
of the patient (risk of loss to follow-up), and grade of the
lesion (CIN II versus CIN III).

In most cases, the excised tissue is received intact and
is easy to orient. However, it may be received in more
than one fragment for the following reasons: (1) the
transformation zone is wide and requires two or more
passes of the loop for complete excision; or (2) a loop
electrosurgical conization is performed, which consists
of an exocervical portion and a separate endocervical
“top hat.” In these cases, orientation is impossible in the
pathology laboratory if the gynecologist has not oriented
the specimens previously. If both the endocervical
margin and the endocervical curettage (which is per-
formed following excision) are positive for HSIL, the
patient may undergo a repeat excisional procedure.
Despite a negative endocervical curettage, the presence
within the excision of: (1) extensive HSIL involving all
four quadrants; (2) positive endocervical margins; and
(3) endocervical gland extension are indicative of greater
recurrence risk. In such cases, the patient will be fol-
lowed more closely.

Since many of these specimens are removed using elec-
trocautery, thermal artifact is often present at the margins.
Within the thermal zone, there is loss of cellular detail,

making assessment of SIL difficult within that zone.
However, the zone of thermal artifact should be thin in an
electrocautery excision that is performed correctly. If the
SIL extends into the zone of cautery upon which ink is
visible, the margin is considered positive. Less frequently,
SIL may involve the deep stromal margin within an endo-
cervical gland and, since these patients are also at risk for
residual/recurrent disease and subsequent development of
invasive carcinoma, they must also be closely followed or
have a repeat excision.

SQUAMOUS CELL CARCINOMA

This is the second most common cancer in women world-
wide following breast cancer. In developing countries,
squamous cell carcinoma of the cervix is the most common
cancer in women. In the US, cervical carcinoma follows
endometrial and ovarian carcinomas in prevalence in
the female genital tract. Squamous cell carcinoma
is the most common type of carcinoma of the cervix.
Although previously accounting for > 90 % of all cervical
cancers, the overall frequency has decreased due to the
implementation and success of national cervical smear
screening programs. This has also resulted in the detec-
tion of otherwise asymptomatic small, early invasive
lesions, which offers the possibility of conservative man-
agement due to the negligible (but not absent) risk of
metastases.
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CLINICAL FEATURES

Invasive squamous cell carcinoma accounts for approxi-
mately 4% of all newly diagnosed cancers and it is
respounsible for 18% of all deaths from genital tract
cancers in women in the US. However, the incidence
has declined with the implementation of widespread
cervical screening programs. In fact, in countries with
modern health care systems, the majority of patients
with early invasive carcinoma present with an abnor-
mal Pap smear. In contrast, grossly evident carcinoma
presents with postcoital or intermenstrual bleeding.
With growth into parametria and involvement of
ureters, obstructive uropathy and renal failure herald
the natural course of untreated cervical cancer. Pain is
usually indicative of pelvic wall or lumbosacral nerve
root invasion. In advanced stages, hematuria, rectal

SQUAMOUS CELL CARCINOMA - FACT SHEET

Definition
» Malignant epithelial neoplasm of the cervix showing squamous
differentiation

Incidence and Location

» Approximately 4% of all newly diagnosed cancers in women in
the US

» Decline by almost 75% in the last 50 years in the US due to
cervical screening programs

» Vast majority in transformation zone

Morbidity and Mortality

» Approximately 4800 deaths each year in the US (2.6
deaths/100,000 women)
» 18% of all deaths from genital tract cancer in women in the US

Race and Age Distribution

» 7.3/100,000 for Caucasian women and 11.7/100,000 for African
American women in the US

» Currently 25% of stage IB tumors occur in women < 40 years and
5% in women < 30 years

Clinical Features

» Abnormal Pap smear in early invasive carcinoma (stage IA) in
developed countries

» Postcoital or intermenstrual bleeding in stage IB or higher

» Obstructive uropathy, pain, hematuria, or rectal bleeding in
advanced stages

Prognosis and Treatment

» Stage single most important determinant of outcome

) Size, depth of invasion, lymphovascular involvement, direct spread
to parametrium, and presence and number of lymph node
metastases are all adverse prognostic factors

» Frequency of distant metastases increases with stage

» Cone biopsy for selected stage IA tumors

» Radiotherapy or surgery for early invasive tumors (IB to IIA)

» Combined radiation and chemotherapy for advanced tumors

bleeding, or constipation indicates bladder or rectal
involvement.

CoLPOSCOPIC FEATURES

Early invasive carcinoma may have a colposcopic
appearance similar to that seen in HSIL (punctations
and mosaicism); however, the presence of atypical
vessels is highly suggestive of early invasion. The atypi-
cal vessels run parallel to the surface and often have
irregular shapes such as spirals and commas.

Small invasive carcinoma of the cervix appears as a
raised, red, granular lesion on colposcopic exam. More
advanced tumors tend to be exophytic, involve the ecto-
cervix, and thus, are clinically apparent with speculum
examination (Figure 5.16). Tumors confined to the
endocervical canal are more commonly endophytic,
resulting in a barrel-shaped expansion of the cervix.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Squamous cell carcinoma may either present as an
exophytic friable polypoid or papillary tumor (more

FIGURE 5.16

Squamous cell carcinoma. A large exocervical mass obliterates the
exocervix on colposcopy.
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SQUAMOUS CELL CARCINOMA - PATHOLOGIC FEATURES

Gross Findings

» Raised, red granular lesion if early but grossly visible

» Polypoid/papillary (ectocervical) or barrel-shaped (endocervical) in
large tumors

Microscopic Findings

» Early invasive carcinoma:
- maximum depth of 5 mm and maximum width of 7 mm (FIGO)
- maximum depth of 3 mm and maximum width of 7 mm without

lymphovascular invasion (SGO)

» Heterogeneity in growth pattern, cell type, and degree of
differentiation

» Nests, cords, islands, individual cells with oval to polygonal
shape, eosinophilic cytoplasm, intercellular bridges, and variable
degree of nuclear pleomorphism

» Keratin pearls or individual keratinized cells may be seen

» Variants:

. Basaloid

. Verrucous

. Warty or condylomatous

. Papillary

. Squamotransitional

. Lymphoepithelioma-Llike

S Ul AW N

Immunohistochemical Features

» pl6 diffuse nuclear and cytoplasmic positivity
» p63 nuclear positivity

Ultrastructural Features

» Tonofilaments, desmosome complexes, and intercellular microvilli
in well-differentiated tumors

Cytology Correlation

» Bizarre “tadpole” cells with eosinophilic cytoplasm

» Large irregular hyperchromatic nuclei

» Necrotic debris with inflammatory changes: “tumor diathesis”

Differential Diagnosis

» Squamous metaplasia with extensive glandular involvement
» Postbiopsy entrapped squamous epithelium

» Marked decidualized reaction

» Placental-site nodule

» Clear cell adenocarcinoma

» Small cell neuroendocrine carcinoma

frequently in the exocervix) (Figure 5.17), as a nodular,
ulcerated, endophytic mass (more frequently involving
the endocervix) with extensive infiltration of the cervi-
cal wall resulting in a barrel-shaped configuration, or as
an ulcerative lesion.

MicroscopPIC FINDINGS

Early invasive carcinoma is defined by the Interna-
tional Federation of Gynecology and Obstetrics (FIGO)
as microscopically identified carcinoma with invasion

FIGURE 5.17

Squamous cell carcinoma. A large fungating mass is centered in the trans-
formation zone and grows into the endocervical canal.

to a maximum depth of 5 mm and a width of 7 mm
(stage IA) (Table 5.1). Although lymphovascular inva-
sion does not alter stage, its presence should be recorded.
If the tumor is grossly visible, the lesion is upstaged
regardless of size (stage IB) (Table 5.1). However, the
Society of Gynecologic Oncologists (SGO) defines early
invasive carcinoma as a lesion with < 3 mm stromal
invasion that is < 7 mm wide without evidence of lym-
phovascular invasion. Stromal invasion should be mea-
sured from the base of HSIL involving either the surface
or gland crypts, and it is seen as small tongues of malig-
nant cells detached from the underlying HSIL. The
invasive cells appear more differentiated than those of
the adjacent HSIL, with abundant eosinophilic cyto-
plasm and even keratinization. A useful diagnostic clue
to early invasion is the presence of accompanying des-
moplastic stroma, edema, and marked chronic inflam-
mation (Figure 5.18).

Overt invasive squamous cell carcinomas usually
display considerable morphologic heterogeneity in
growth pattern, cell type, and degree of cellular differ-
entiation. The majority form anastomosing cords or
nests or irregular, rounded, or angulated and spiked
islands (Figures 5.19A and B). The cells are oval to
polygonal, often with eosinophilic cytoplasm, cell
borders are usually sharp but may be indistinct, and
intercellular bridges may be apparent. The nuclei are
relatively uniform but may display considerable pleo-
morphism, with coarse and granular chromatin (Figure
5.19C). Mitoses are common, with frequent atypical
forms. The desmoplastic stroma present in some tumors
may be heavily infiltrated by inflammatory cells, with
eosinophils or lymphocytes often predominating.
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TABLE 5.1

the cervix (abbreviated)

TNM and International Federation of Gynecology and Obstetrics (FIGO) classification of carcinoma of

TNM categories FIGO stages

Primary tumor (T)
X

TO No evidence of primary tumor
Tis 0 Carcinoma in situ
T1 I Carcinoma confined to uterus (extension to corpus should be disregarded)

Tla* IA Invasive carcinoma diagnosed only by microscopy. Stromal invasion with a
maximum depth of 5.0 mm measured from the base of the epithelium and a
horizontal spread < 7.0 mm. Vascular space involvement, venous or lymphatic,
does not affect classification

Primary tumor cannot be assessed

*All macroscopically visible lesions - even with superficial invasion - are T1b/IB.

Tib 1B Clinical visible lesion confined to the cervix or microscopic lesion greater than
Tla/IA
T2 I Carcinoma invades beyond uterus but not to pelvic wall or to lower third of vagina
T2a IIA Tumor without parametrial invasion
T2b 1B Tumor with parametrial invasion
T3 111 Tumor extends to pelvic wall and/or involves lower third of vagina, and/or causes
hydronephrosis or nonfunctioning kidney
T3a IIIA Tumor involves lower third of vagina
T3b I1IB Tumor extends to pelvic wall and/or causes hydronephrosis or nonfunctioning
kidney
T4 IVA Tumor invades mucosa of bladder or rectum, and/or extends beyond true pelvis
Regional lymph nodes (N)
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis
Distant metastasis (M)
MX Distant metastasis cannot be assessed
MO No distant metastasis
M1 1VB Distant metastasis

Grading squamous cell carcinomas of the cervix has ~ (Box 5.1). This system subdivides these tumors into

poor clinical correlation. Nevertheless, the following three categories:
1. Large cellnonkeratinizing carcinoma (mostcommon).

system may be used:

1. Well-differentiated (grade 1: mature squamous cells
with abundant keratin pearl formation and intercel-
lular bridges).

. Moderately differentiated (grade 2: less cytoplasm,
less distinct cell borders, nuclear pleomorphism, and
mitoses). Approximately 60% of squamous cell car-
cinomas belong to this group.

. Poorly differentiated (grade 3: primitive-appearing
small cells with scant cytoplasm and hyper-
chromatic nuclei with increased mitoses).

Squamous cell carcinomas have also been subtyped

according to both cell type and degree of differentiation

It lacks keratin pearls but can have keratinization of
individual cells.

. Keratinizing carcinoma. By definition, it requires the

presence of keratin pearl formation. A keratin pearl
is composed of a nest of squamous epithelium in
which the cells are arranged in concentric circles
surrounding central acellular keratin.

. Small cell nonkeratinizing carcinoma. It is composed

of small cells with scant cytoplasm and small nuclei
reminiscent of HSIL cells. There may be isolated cells
with abundant eosinophilic cytoplasm or nests of
cells with keratinization. It should not be confused



160

GYNECOLOGIC PATHOLOGY

FIGURE 5.18

Early invasive squamous cell carcinoma. At the base of a crypt, focal prominent stromal reaction is seen in a background of extensive HSIL involving
endocervical glands (A). At high power, small irregular nests of malignant squamous epithelium invade the surrounding stroma (B).

I ——
BOX 5.1
SQUAMOUS CELL CARCINOMA: SUBTYPES AND VARIANTS

Subtypes

Large cell nonkeratinizing
Keratinizing

Small cell nonkeratinizing

Variants

Basaloid

Verrucous

Warty (condylomatous)
Papillary
Squamotransitional
Lymphoepithelioma-Llike

with basaloid carcinoma or small cell neuroendo-

crine carcinoma (discussed below).
However, although these classifications exist, no grading
system has been widely accepted, and the WHO recom-
mends the use a two-tiered system separating squamous
cell carcinomas into keratinizing and nonkeratinizing.

Several variants of cervical carcinoma have been
described (Box 5.1), including:
Basaloid squamous cell carcinoma is composed of
nests of small oval-shaped basaloid cells with scant cyto-
plasm. The cells resemble those of squamous cell carci-
noma in situ; they have hyperchromatic nuclei and are
associated with brisk mitotic activity. Foci of squamous
differentiation may be present, but keratin pearls are
not seen.
Verrucous carcinoma is a highly differentiated squa-
mous cell carcinoma that has a propensity to recur but
not to metastasize. It typically has a papillary growth
with an undulating, hyperkeratotic surface and promi-
nent acanthosis. It invades the underlying stroma with
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FIGURE 5.19

Moderately differentiated squamous cell carcinoma. The tumor is deeply invasive and is associated with HSIL (A); it is composed of irregular, angulated,
or spiked islands of tumor cells associated with a prominent desmoplastic reaction (B); and the tumor cells have abundant eosinophilic cytoplasm with

individual keratinization and prominent nuclear pleomorphism (C).

a wide-front, bulbous pushing border. The cells have
abundant eosinophilic cytoplasm, minimal cytologic
atypia and no koilocytosis. It is distinguished from
common squamous cell carcinoma by the absence of
both nuclear atypia and destructive stromal invasion.
Warty carcinoma is defined as an invasive squamous
cell carcinoma with morphological features of HPV
infection (Figure 5.20). It has also been called condylo-
matous squamous cell carcinoma.

Papillary squamous cell carcinoma is characterized
by thick or thin papillae with fibrovascular cores covered

by squamous epithelium that, seen in isolation, has the
appearance of HSIL (Figure 5.21). Underlying features
of typical squamous cell carcinoma are present, although
a superficial biopsy may be misleading. Papillary squa-
mous carcinoma is distinguished from warty carcinoma
by inconspicuous keratinization and the absence of
HPV effect, and from transitional cell carcinoma by its
squamous cell differentiation.

Squamotransitional carcinoma is rare in the cervix
and is indistinguishable from papillary transitional
carcinomas of the urinary bladder. The fibrovascular
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FIGURE 5.20

Warty carcinoma (condylomatous squamous cell carcinoma). The tumor has a prominent papillary architecture (A). HPV effect is present in some of the

neoplastic cells (B).

cores are lined by multilayered epithelium resembling
HSIL; however, it may have a purely transitional
appearance.

Lymphoepithelioma-like carcinoma bears a striking
resemblance to its nasopharyngeal counterpart. This
tumor is characterized by ill-defined islands of undif-
ferentiated cells associated with a marked lymphocytic
background within the stroma. The tumor cells have a
syncytial growth, with poorly defined cell borders and
moderate pale eosinophilic cytoplasm. The nuclei are
large and uniform with vesicular chromatin and promi-
nent nucleoli.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Although immunohistochemistry plays a minor role
in the diagnosis of conventional squamous cell carcino-
mas, it helps identify unusual variants and distinguish

them from other types of cervical tumors. pl6 (a
cyclin-dependent kinase inhibitor) is diffusely posi-
tive (nuclear and cytoplasmic staining) in squamous
cell carcinomas which correlates with the presence of
high-risk HPV. p63 (a homologue of p53) is an excellent
marker of squamous cell carcinomas and its expression
highly correlates with HPV 16. It is useful in the distinc-
tion of squamous cell carcinoma from adenocarci-
noma, adenosquamous carcinoma, and neuroendocrine
tumors.

Neuroendocrine markers (synaptophysin and chro-
mogranin, among others) are essential to exclude
small cell carcinoma, as it is important to distinguish
the latter from small cell nonkeratinizing squamous cell
carcinoma and basaloid squamous carcinoma, both of
which may also be composed of small dark blue
cells.

ULTRASTRUCTURAL EXAMINATION

Nowadays, electron microscopy is rarely used in the
diagnosis of squamous cell carcinoma. Typical features
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FIGURE 5.21

Papillary squamous cell carcinoma. Papillae with fibrovascular cores are lined by malignant epithelium that resembles HSIL (A). Lack of maturation of
the neoplastic cells with increased nuclear-to-cytoplasmic ratio and absence of HPV effect distinguishes papillary squamous cell carcinoma from warty

carcinoma (B).

in well-differentiated tumors include intracytoplasmic
tonofilaments, desmosome-tonofilament complexes,
and intercellular microvilli. However, these features are
less frequent in tumors with decreasing differentiation.
Importantly, dense core granules are absent, excluding
small cell carcinoma.

CYTOLOGY

Cytologic preparations of keratinizing squamous cell
carcinoma usually show bizarre-shaped and “tadpole”
cells with eosinophilic cytoplasm and large irregular
hyperchromatic nuclei (Figure 5.22A). In nonkeratiniz-
ing carcinoma, the cells show anisokaryosis that are
either seen singly or arranged in syncytia. The nuclei
are large, with coarsely granular chromatin and irregu-
lar nucleoli (Figure 5.22B). A dirty background (tumor
diathesis) including necrotic debris and inflammation is
present more commonly in nonkeratinizing squamous

cell carcinoma but can also be seen in keratinizing car-
cinoma; hence the background is as important as the
cytologic features.

Cytologic findings of early invasive carcinoma are
somewhat controversial as cells may lack sufficiently
robust features to allow this diagnosis. Cytologic fea-
tures such as cytoplasmic differentiation with cell
elongation and presence of nucleolus can also be
seen in squamous cell carcinoma in situ, particularly
when the latter involves endocervical gland
necks.

DIFFERENTIAL DIAGNOSIS

A benign lesion that enters the differential diagnosis of
invasive squamous cell carcinoma is florid squamous
metaplasia with gland involvement as it may impart
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FIGURE 5.22
Squamous cell carcinoma. Neoplastic cells show cytoplasmic keratinization, cellular pleomorphism, and background tumor
diathesis in a Pap smear (A). A group of malignant nonkeratinizing squamous cells shows prominent nucleoli and background

tumor diathesis (B).
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a false impression of invasion. However, the latter
shows smooth outlines, evenly spaced nuclei, and
absence of nuclear atypia and mitotic activity. Benign
squamous epithelium may become entrapped deep in the
cervical wall following a biopsy, giving the false impres-
sion of invasion, even more so because of an associated
abnormal stromal reaction. However, the epithelial
nests within the stroma have benign nuclear features
and the overlying squamous epithelium is also unre-
markable. The clinical history of a previous biopsy is
helpful.

Marked decidualized reaction of the cervical stroma
may also be mistaken for squamous cell carcinoma.
Decidual cells lack mitotic activity and have no
cytologic atypia. Cytokeratin is also helpful as it is
strongly positive in squamous cell carcinoma, but
negative in decidualized cells.

Placental-site nodule may be difficult to distinguish
from squamous cell carcinoma on small biopsy speci-
mens, as its small round projections from the main
nodule consisting of eosinophilic cells admixed with
eosinophilic, fibrinoid material similar to keratin may
simulate invasion. However, there is extensive hyalin-
ization, the intermediate trophoblast cells are arranged
in a haphazard pattern, they have degenerated nuclei
and abundant eosinophilic cytoplasm that may show
vacuolization. Keratin and EMA are not helpful in this
differential diagnosis. However, only intermediate tro-
phoblast cells are positive for placental alkaline phos-
phatase, inhibin, human placental lactogen (HPL), and
Mel-CAM.

Squamous cell carcinoma may occasionally have clear
cytoplasm due to abundant glycogen, leading to confu-
sion with clear cell adenocarcinoma. However, the
latter typically has characteristic papillary or tubulo-
cystic patterns, with hobnail cells in addition to clear
cells. The poorly differentiated or small cell nonkera-
tinizing carcinoma has to be distinguished from small
cell neuroendocrine carcinoma. Whilst the latter has dis-
tinctive morphological features (small nests, ribbons
and trabeculae, cells with scant cytoplasm, hyperchro-
matic round to spindled nuclei and smudged chromatin
and crush artifact), the diagnosis of small cell neuroen-
docrine carcinoma is confirmed by positivity for neuro-
endocrine markers (chromogranin and synaptophysin)
and low-molecular-weight keratins (paranuclear dot-
like pattern).

PROGNOSIS AND THERAPY

The single most important factor for determining
outcome of cervical carcinoma is stage (Table 5.1).
Hence, the 5-year survival rate for stage 1A tumors
ranges from 97 to 100 % ; approximately 84 % for stage
1B tumors, and from 65 to 73 % for stage II tumors; it
drops to 36 % for stage III tumors; and < 15% for stage
IV tumors. In addition, size and depth of the tumor also
influence prognosis. In a recent Gynecologic Oncology
Group study, the 3-year disease-free interval was 95 %

for occult tumors and 88% for those < 3 cm, while it
dropped to 68 % for tumors > 3 cm. In the same study,
when evaluating depth of invasion, the 3-year disease-
free interval was 94 % for tumors infiltrating < 5 mm,
84.5% for those invading 6-10 mm, and 73.6 % when
deeper invasion was present.

Some studies have shown that direct tumor spread
to the parametrium is an adverse factor regardless of
lymph node status, and that the frequency of distant
metastases (most frequently lung, abdomen, liver, and
gastrointestinal tract) increases with stage, ranging
from 3% in stage I tumors to 75% in stage IV
tumors. The finding of lymphovascular involvement is
considered to be an adverse prognostic sign, as it is a
significant predictor of lymph node metastases. The
presence and number of lymph node metastases and the
number of nodal groups involved are also parameters
of prognostic significance. The primary lymphatic
drainage of the cervix is to the paracervical and para-
metrial lymph nodes, then to the obturator, external
iliac, and internal iliac nodes. Progressive involvement
of common iliac, para-aortic and even supraclavicular
nodes may be seen. Survival rates decrease with increas-
ing number of involved lymph nodes. One study reported
a 90% survival rate with negative lymph nodes, 70 %
with one to three lymph nodes involved by carcinoma,
dropping to 38 % with > four positive lymph nodes.

Early invasive carcinoma (stage IA) may be treated
with conservative surgery, especially if the patient
wants to preserve fertility. Radiotherapy and surgery
have similar results for stages IB and IIA early invasive
cancer. More advanced tumors (IIB-IV) are treated
with a combination of external and intracavitary radia-
tion. Recent trials with chemotherapy (concurrent
with radiotherapy) have shown significant overall and
disease-free survival advantage. Hence, this combina-
tion is emerging as the new standard of care for
advanced cervical cancer.

ADENOCARCINOMA IN SITU AND
ENDOCERVICAL GLANDULAR DYSPLASIA

In contrast to the marked reduction in the incidence of
invasive squamous cell carcinoma resulting from effec-
tive cervicovaginal screening, the incidence of cervical
adenocarcinoma has increased over the last 30 years. In
addition, both adenocarcinoma in situ (AIS) and inva-
sive adenocarcinoma are being diagnosed more fre-
quently in women under the age of 35 years. This
increase may be partly a result of improved endocervical
sampling devices as well as of increased recognition and
refinement of criteria to diagnose glandular lesions both
cytologically and histologically. The higher frequency of
adenocarcinoma in younger women is similar to the
trend seen in SIL and likely a result of changing sexual
practices over recent years. Nevertheless, AIS is much
less common than SIL, with AIS representing only 1%
of all in situ carcinomas. AIS is a precursor lesion to
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invasive adenocarcinoma which is supported by several

lines of evidence:

1. There is a temporal relationship between AIS and
invasive adenocarcinoma; AIS is diagnosed in women
10-20 years younger than those with invasive ade-
nocarcinoma (mean age of 29-35 years). This age
difference is similar to the temporal relationship
between SIL and invasive squamous carcinoma.
Interestingly, however, unlike SIL, which is much
more common than invasive squamous carcinoma,
AIS is found less frequently than invasive adenocar-
cinoma. The reason for the difference is not entirely
clear but may be related to the relative difficulty in
detecting glandular lesions on Pap smears compared
to SIL and the fact that AIS does not produce a
visible lesion on colposcopic examination.

2. Adenocarcinoma in situ is frequently found adjacent
to invasive adenocarcinoma.

3. Similar HPV subtypes are identified in both AIS and
invasive adenocarcinoma, most frequently HPV 18
(70% ), followed by 16 (30% ). Similar to SIL, AIS is
probably a result of HPV infection (the relationship
of AIS to HPV has not been as extensively studied
as SIL), with HPV DNA present in up to 89% of
AIS.

Finally, SIL or invasive squamous carcinoma has been

found in 25-85 % of specimens containing AIS (Figure

FIGURE 5.23

5.23). It is currently unknown what percentage of AIS
progresses to invasive adenocarcinoma and with what
frequency it regresses.

CLINICAL FEATURES

Adenocarcinoma in situ is incidentally detected either
on a Pap smear or a colposcopically obtained biopsy,
endocervical curettage, or excisional procedure per-
formed during clinical evaluation of SIL. If symptoms
are present, the most common is abnormal bleeding.

CoLroscoPIC FINDINGS

Adenocarcinoma in situ is difficult to detect by colpos-
copy because unlike SIL, it does not produce a charac-
teristic lesion. As AIS is only slightly thicker than
normal glandular surface epithelium, it would be diffi-
cult to see even with the magnification of a colposcope,
despite the fact that the lesion involves the transforma-
tion zone in up to 65% of cases.

Adenocarcinoma in situ. A segment of normal glandular epithelium separates AIS (left) and HSIL (right) involving the

surface epithelium.
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PATHOLOGIC FINDINGS

GROSsS FINDINGS

Adenocarcinoma in situ does not produce a grossly
visible lesion, often occurs in the transformation zone,
is usually unifocal, but through horizontal and lateral
spread can involve multiple quadrants.

MicroscopPIC FINDINGS

Both the surface epithelium and endocervical glands
may be involved by AIS with preservation of the normal
glandular architecture (Figure 5.24A), although occa-
sionally intraglandular papillae or cribriforming are
present. There is often an abrupt transition from neo-
plastic to normal epithelium (Figure 5.24B). AIS may
involve a gland focally, multifocally, or in its entirety.
The cells display crowding and pseudostratification,
they have columnar morphology, and markedly increased

|
ADENOCARCINOMA IN SITU (AIS) - FACT SHEET

Definition

» Precursor lesion to invasive adenocarcinoma mainly associated
with high-risk HPV, particularly type 18

Prevalence and Location

» Unknown exact prevalence

p HSIL:AIS ratio varies from 1:26 to 1:237
» Transformation zone, frequently unifocal
» Association with HSIL in 24-75% of cases

Morbidity and Mortality

» Therapy related morbidity
» If untreated, may progress to invasive adenocarcinoma

Race and Age Distribution

» No known race predilection
) Reproductive-age women (mean age 29 years)

Clinical Features
» Typically asymptomatic
» Rarely abnormal vaginal bleeding

Prognosis and Treatment

» Initial step: colposcopy, biopsy of any visible lesion, and
endocervical curettage

» Biopsy-proven AIS followed by cold-knife conization to evaluate

extent of AIS and exclude invasive adenocarcinoma

If fertility is an issue and cone shows negative margins and no

invasion, patient followed closely with repeat endocervical

curettage at defined intervals with consideration for hysterectomy

following child-bearing

» If fertility is not an issue, hysterectomy preferred treatment

v

nuclear-to-cytoplasmic ratio with elongate, irregular
nuclei and coarse chromatin (Figure 5.24C). Nucleoli
are usually inconspicuous but may be multiple. Mitotic
figures, particularly in an apical location, are frequent.
Also present and characteristic are numerous apoptotic
bodies (Figure 5.24D). The cytoplasm may be scant and
eosinophilic with little or no mucin production, or, less
frequently, may display abundant mucin.

Different subtypes of AIS may occur, including
endocervical, intestinal (colonic), endometrioid, mixed
adenosquamous, clear cell, and the most recently
described type, tubal. Although there is no known dif-
ference in behavior amongst the different subtypes,
knowledge and recognition of the varying morphologies
allows the pathologist to establish the correct
diagnosis.

Endocervical-type AIS is most common and occurs
either alone or admixed with intestinal or endometrioid

|
ADENOCARCINOMA IN SITU (AIS) - PATHOLOGIC FEATURES

Gross Findings
» No grossly visible lesion

Microscopic Findings

» Preservation of normal architecture; occasionally intraglandular
papillae or cribriforming

» Crowding, pseudostratification, and columnar morphology of
glandular cells

» Marked increased nuclear-to-cytoplasmic ratio with elongate,
irregular nuclei, and coarse chromatin

» Frequent mitoses and apoptotic bodies

» Sparse, eosinophilic to abundant mucinous cytoplasm

Cytology Correlation

» Atypical glandular cells in strips and sheets with prominent
nuclear crowding

» Feathering at group edges and rosette formation may be
prominent

» Increased nuclear-to-cytoplasmic ratio, nuclear enlargement,
elongation, and hyperchromasia with coarse nuclear chromatin

» Mitoses and apoptotic bodies

Immunohistochemical Features

» Cytoplasmic CEA (up to 67% AIS)
» High Ki-67 index

» Frequent p53 positivity

» Strong pl6 positivity

» Decreased positivity for ER and PR

Differential Diagnosis

» Reactive/reparative atypia

» Arias-Stella reaction

» Radiation atypia

» Endometriosis

» Lower uterine segment epithelium
» Tubal metaplasia

» Cautery artifact

» Secondary involvement by HSIL



FIGURE 5.24

Adenocarcinoma in situ (AIS). Both surface epithelium and endocervical glands are involved by AIS. At this power, nuclear hyperchromasia and crowding
can be appreciated (A). There is an abrupt transition between AIS and normal endocervical epithelium (B). The neoplastic cells have columnar morphol-
ogy with crowding, pseudostratification, nuclear enlargement, and hyperchromasia (C). Note numerous mitotic figures and apoptotic bodies (D).
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types. It most closely resembles normal endocervical
glands. The intestinal type has prominent goblet cells
and frequently shows less nuclear pseudostratification
and mitotic activity than endocervical AIS. In the
endometrioid type, the cells have densely eosinophilic,
sparse cytoplasm with minimal to absent mucin.
As its name implies, it resembles to some extent
proliferative endometrial glands. Adenosquamous
carcinoma in situ has two different appearances. It
may have distinct populations of glandular and squa-
mous cells. Alternatively, it may be composed of a popu-
lation of neoplastic cells with features intermediate
between glandular and squamous cells, with eosino-
philic cytoplasm and polyhedral to columnar morphol-
ogy intimately admixed with mucinous cells that show
a stratified growth (stratified mucin-producing intraepi-
thelial lesion). It is important to distinguish adenosqua-
mous carcinoma in situ from AIS, which coexists but is
separate from an adjacent SIL. The tubal type of AIS is
diagnostically challenging because of its similarity to
tubal metaplasia, including the presence of cilia and
intercalated cells. Nevertheless, the cytologic features of
AIS are present, including pseudostratification, nuclear
enlargement and elongation, coarse chromatin, mitotic
figures, and apoptotic bodies.

Lesser degrees of glandular atypia than seen in AIS
have been identified. Various terminologies have been
proposed for these lesions, including glandular atypia,
glandular dysplasia, atypical hyperplasia, and low-grade
and high-grade cervical glandular intraepithelial neopla-
sia. The latter terminology reflects an attempt to classify
cervical glandular lesions in an analogous fashion to
SIL. However, there are no well-defined criteria for rec-
ognizing and diagnosing glandular dysplasia, and not
infrequently, lesions diagnosed as low-grade cervical
glandular dysplasia show overlapping features with
reactive processes. However, some lesions show vari-
able degrees of pseudostratification, nuclear enlarge-
ment, nuclear coarsening, and apoptotic bodies but only
occasional mitotic figures, changes that do not fufill the
diagnosis of AIS.

The relationship between glandular dysplasia and
AIS is not well established. HPV DNA has been detected
in glandular dysplasia at a significantly lower rate
than in squamous dysplasia. It is assumed that, similarly
to squamous lesions, glandular neoplasia progresses
through a series of steps with distinct and reproducible
morphology as it accumulates the genetic changes of
carcinoma, but this has not yet been demonstrated.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Carcinoembryonic antigen is expressed in the cyto-
plasm of up to 67% of AIS. The cells show high Ki-67
index and express p53. p16 is diffusely positive (nuclear
and cytoplasmic staining) in AIS, reflecting its associa-
tion with high-risk HPV.

CYTOLOGY

Cervical cytology is primarily used as a screening test
for SIL and early invasive squamous carcinoma. Its
ability to detect glandular lesions is limited by both
sampling and interpretation. The 2001 Bethesda System
terminology for cervicovaginal cytology changed the
reporting of glandular lesions to reflect better current
knowledge of glandular neoplasia. The category “Atypi-
cal endocervical cells” is associated with an increased
risk of AIS. Atypical glandular cells display nuclear
atypia that exceeds obvious reactive/reparative changes,
but lack definitive features of AIS or invasive adenocar-
cinoma. The category “atypical glandular cells, favor
neoplastic” indicates increased suspicion for a signifi-
cant lesion. The atypical cells are present in strips and
sheets with prominent nuclear crowding. Feathering,
where the atypical nuclei are arrayed perpendicular to
the group’s edge, may be focally present. Arrangement
of the atypical cells in small glandular structures termer
rosettes may also be focally seen. In this category, the
atypical cells do not fully meet the criteria for AIS or
invasive adenocarcinoma.

“Endocervical adenocarcinoma in situ” is a diagnos-
tic category within the Bethesda System characterized
by the presence of abnormal glandular cells in sheets,
strips, and clusters with prominent nuclear crowding.
Feathering and rosettes may also be prominent. Aniso-
nucleosis, nuclear enlargement, elongation, and hyper-
chromasia are apparent, and mitoses and apoptotic
bodies are frequent. Nucleoli remain inconspicuous and
the background is clean (Figure 5.25). Coexistent HSIL
may also be present.

DIFFERENTIAL DIAGNOSIS

Adenocarcinoma in situ should be distinguished from
reactive/reparative atypia, Arias-Stella reaction, radia-

FIGURE 5.25

Adenocarcinoma in situ. A crowded group of neoplastic endocervical cells
with increased nuclear-to-cytoplasmic ratio, nuclear hyperchromasia,
feathering (superior edge of the group), and mitotic figures are seen in a
monolayer Pap smear.
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tion atypia, endometriosis, lower uterine segment (LUS)
epithelium, tubal metaplasia, and cautery artifact.

In reactive/reparative atypia, nuclear enlargement,
hyperchromasia, and pleomorphism may be present, but
the chromatin pattern is smudgy rather than coarse,
mitotic figures are rare or absent, apoptotic bodies are
not seen, and there is no cellular stratification. Inflam-
matory cells are present in the stroma adjacent to, and
frequently within, the atypical epithelium. In very dif-
ficult cases, high Ki-67 index in combination with posi-
tive CEA favors AIS over reactive epithelium.

The Arias-Stella reaction may involve endocervical
glands of pregnant women. It is identical in appearance
to the Arias—Stella reaction within the gravid endome-
trium. The glands, which may be only partially affected,
are lined by pseudostratified glandular epithelium, that
can form intraluminal papillary structures. There is
marked cell enlargement with hyperchromatic and irreg-
ular nuclei. A characteristic and useful differentiating
feature is the presence of hobnail cells. In addition, unlike
AIS, the cytoplasm is abundant and vacuolated to clear,
and the cells lack nuclear crowding or uniformly atypical
nuclei, there are rare to absent mitotic figures, and no
apoptotic bodies are found (Figure 5.26A).

Radiation atypia can show enlarged nuclei and
marked nuclear atypia, but the nuclear-to-cytoplasmic
ratio is preserved or reduced and the cytoplasm is often
vacuolated. Pseudostratification, apoptotic bodies, and
mitotic figures are absent.

Endometriosis can occur in the cervix and frequently
shows the characteristic histologic triad, including endo-
metrial glands surrounded by endometrial-type stroma
and recent hemorrhage or hemosiderin-laden macro-
phages. It is important to recognize the associated endo-
metrial stroma, as the endometrial glands typically have
pseudostratified, hyperchromatic, and elongated nuclei
that show mitotic activity thus, resembling AIS (Figure
5.26B).

Lower uterine segment (LUS) epithelium can occasion-
ally be difficult to distinguish from AIS in cold-knife
cone specimens as it can be pseudostratified with
increased nuclear-to-cytoplasmic ratio. However, the
nuclei are usually bland and uniform and mitotic figures
are rare. In particularly difficult cases, LUS epithelium
should be compared to the patient’s known AIS.

Tubal metaplasia can occur in both the endocervix
and LUS. The presence of cilia and intercalated cells, as
well as the bland appearance of the nuclei, readily dis-
tinguishes tubal metaplasia from AIS (Figure 5.26C).
Rarely, tubal metaplasia may be associated with tubal-
type AIS in which nuclei show marked nuclear enlarge-
ment, pseudostratification, cytologic atypia, and mitotic
activity.

Cauterized epithelium may show artifactual crowd-
ing, nuclear elongation, and hyperchromatism, but the
degree of elongation is exaggerated and involves both
cell nucleus and cytoplasm. No mitotic activity or apop-
totic bodies are identified.

Colonization of endocervical glands by HSIL can mimic
AIS, however, the cells tend to have more abundant
cytoplasm, the nuclei are less pseudostratified and

hyperchromatic, and there is no sharp transition to
normal endocervical cells.

PROGNOSIS AND THERAPY

Similar to SIL, a diagnosis of at least atypical endocervi-
cal cells on a Pap smear should prompt immediate
colposcopy. Any visible lesion is biopsied and an endo-
cervical curettage is performed. Following a histologic
diagnosis of AIS, the patient undergoes cold-knife
conization to evaluate the extent of AIS and exclude
invasive adenocarcinoma.

Until recently, the information obtained from a
cone biopsy was utilized to plan further surgery. If no
invasion was identified on cone biopsy, the patient
underwent simple hysterectomy; however, if invasive
adenocarcinoma was present, the patient underwent
radical hysterectomy. This management strategy is based
on several studies which have shown residual disease in
up to 30% of women in subsequent hysterectomy speci-
mens despite negative margins on the cone biopsy.
However, since many women are delaying child-bearing
into the fourth decade, AIS is frequently diagnosed in
patients in whom preservation of fertility is important.
Even though in these cases cone biopsy may currently
be selected as sole therapy, the definitive therapy for AIS
remains hysterectomy at present. If conization alone is
selected, then the transformation zone, at least 2.5 cm of
the adjacent endocervical canal, and the deepest aspect
of the endocervical glands must be removed. Close clini-
cal follow-up should be performed with repeat endocer-
vical curettage at defined intervals and consideration for
hysterectomy following child-bearing. A LEEP or laser
conization is not considered an alternative therapy to
cold-knife conization, as there is higher frequency of
positive margins (up to 75%) compared to cold-knife
conization, where positive margins may be present in up
to 24% of cases (Figure 5.27). Women with positive
endocervical margins are at increased risk for having an
undiagnosed invasive adenocarcinoma or for developing
recurrent AIS.

EARLY INVASIVE ADENOCARCINOMA

This type of adenocarcinoma is by far less common than
its squamous counterpart, and accounts for 12% of
early invasive carcinomas.

CLINICAL FEATURES

Early invasive adenocarcinoma occurs in patients with
an average age of 39 years, approximately 7 years
younger than the peak frequency of frankly invasive
adenocarcinoma. Patients commonly present with an
abnormal Pap smear that shows atypical glandular cells,
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FIGURE 5.26

Arias-Stella reaction. There is focal nuclear enlargement and hyperchromasia of the lining epithelium. In contrast to AIS, the cells have abundant clear
cytoplasm, smudgy chromatin, and no mitotic figures (A). Cervical endometriosis. There is nuclear crowding and hyperchromasia of the epithelial cells.
Notice the accompanying edematous and focally hemorrhagic endometrial stroma and small vessels surrounding the endometrial-type gland (B). Tubal
metaplasia. Nuclear pseudostratification and hyperchromasia are present. Of note, there is preservation of the nuclear-to-cytoplasmic ratio, absence of
mitoses and apoptotic bodies, and presence of intercalated cells and cilia (C).
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but may also present with postcoital bleeding. It may
represent an incidental finding in conization or hyster-
ectomy specimens. These lesions cannot be seen on
regular colposcopic exam. Similar to AIS and invasive
adenocarcinoma, early invasive adenocarcinoma is
associated with high-risk HPV (types 18 and 16).

PATHOLOGIC FEATURES

MicroscopriC FINDINGS

The pathologic definition of early invasive adenocar-
cinoma is the presence of stromal invasion, described as
an effacement of the normal glandular architecture with
tumor extending beyond the deepest normal crypt. Most
studies define early invasive adenocarcinoma by depth
of invasion (< 5 mm from base of surface epithelium)
or by volume (< 500 mm3). Measuring depth of invasion
is often arbitrary and difficult, as the cells may invade
the stroma either from the surface or from underlying
glands, and consequently, the point of reference for
measurement may not be clear. Furthermore, although
it has been stated that in general normal endocervical
glands do not extend deeper than 1 cm from the cervical
surface, different benign glandular proliferations may
be present further down in the cervical wall.

There are two unequivocal features that identify the
presence of stromal invasion: (1) individual cells or
incomplete glands lined by cytologically malignant-
appearing cells; or (2) malignant-appearing glands
surrounded by a desmoplastic and/or inflammatory
response (Figure 5.28A). Unfortunately, in most early
invasive adenocarcinoma, these features are lacking. In
these cases, architecture is of paramount importance,
and three additional features, although not entirely spe-

FIGURE 5.27

Adenocarcinoma in situ. Involvement
of the inked endocervical margin in
a cone excision.

cific, may help to identify invasion. These include: (1)
complex, branching, irregular, or small glands with a
confluent growth; (2) cribriform growth pattern of
malignant epithelium devoid of stroma within a single
gland profile (Figure 5.28B); or (3) finding irregular
bud-like projections, small glands, or uncommonly,
solid nests that have a squamoid appearance with abun-
dant eosinophilic cytoplasm and enlarged, rounded
nuclei with cleared chromatin and prominent nucleoli.
The presence of these squamoid cells within AIS glands
should suggest the possibility of early stromal invasion,
and deeper sections should be obtained.

CYTOLOGY

The Pap smear shows findings similar to those
described in AIS.

DIFFERENTIAL DIAGNOSIS

Early invasive adenocarcinoma should be distinguished
from AIS. AIS lacks florid architectural complexity
and stromal reaction. Architecture is extremely
important in distinguishing both entities, and, when
possible, endocervical glands involved by adenocarci-
noma should be compared with adjacent normal-appear-
ing endocervical glands. Still, there will be a small
percentage of cases where this distinction cannot be
made with certainty.

PROGNOSIS AND THERAPY

Patients with early invasive adenocarcinoma have an
excellent prognosis, especially when treated by hyster-
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FIGURE 5.28

Early invasive adenocarcinoma. A focally incomplete gland is associated with marked stromal reaction (A). Cribriform
growth of malignant epithelium devoid of stroma within a single gland profile is associated with a prominent inflammatory
response (B).
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ectomy or cone biopsy with negative margins. Tumors
with 5 mm of invasion rarely recur or metastasize to
lymph nodes.

CERVICAL ADENOCARCINOMA

This group of tumors is diverse, encompassing a variety
of histologic types. Mucinous adenocarcinoma is
the most common (60%), followed by endometrioid
adenocarcinoma (30%). The remaining histologic sub-
types include minimal-deviation adenocarcinoma, well-
differentiated villoglandular, clear cell, serous, and
mesonephric adenoarcinoma.

MUCINOUS ADENOCARCINOMA

CLINICAL FEATURES

The ratio of adenocarcinoma to squamous cell carci-
noma has increased from 5% to 20% in the last half-

|
MUCINOUS ADENOCARCINOMA - FACT SHEET

Definition

» Malignant glandular neoplasm derived from reserve cells of
endocervical columnar epithelium, frequently associated with HPV,
particularly type 18

Incidence and Location

» 1.4-2.1 per 100,000 Caucasian women and 2.3-3.5 per 100,000
African American women in the US

» Approximately 25% of all cervical carcinomas

» Most common adenocarcinoma of the cervix

» Transformation zone

Morbidity and Mortality

» Treatment related morbidity
» Approximately 1200 women die each year in the US

Race and Age Distribution

» Higher rate in black Americans, probably due to less frequent
screening

» Adult women between 45 and 54 years

Clinical Features
» Vaginal bleeding or discharge, and rarely, pelvic pain

Prognosis and Treatment

» Similar to slightly worse prognosis than squamous cell carcinoma

» Prognosis depends on stage, grade, tumor size, and lymph node
involvement

» 93-100% 5-year survival for patients with stage IA tumors and
6% for patients with stage IV tumors

century. This relative increase is a result of widespread
screening, which detects squamous precursor lesions
with a subsequent decrease in invasive squamous carci-
nomas; however, glandular precursor lesions are more
difficult to detect on Pap smear and colposcopy. There-
fore, many lesions are undetected until they progress to
invasive adenocarcinoma.

Risk factors for the development of adenocarcinoma
are similar to those for squamous carcinoma, including
the association with squamous intraepithelial lesion, a
> 5-year interval between Pap tests, multiple sex part-
ners, and early age at first intercourse. In contrast to
squamous carcinomas which are frequently associated
with HPV type 16, the majority of adenocarcinomas
have been linked to HPV type 18. There may also be an
association between the use of hormone replacement
therapy in postmenopausal women and the develop-
ment of invasive cervical adenocarcinoma.

The mean age of patients diagnosed with adenocar-
cinoma is approximately 55 years. Abnormal vaginal
bleeding is the most common sign, and, less frequently,
vaginal discharge or pelvic pain. The majority of patients
will have a mass detected on physical examination of
the cervix, but in up to 15%, no lesion will be
detected.

MUCINOUS ADENOCARCINOMA -
PATHOLOGIC FEATURES

Gross Findings

» Exophytic, polypoid, or fungating mass in half of the cases
» Diffuse or nodular enlargement less frequent

» Occasionally, not grossly apparent

Microscopic Findings

» Complex architecture with cribriform and papillary growth

» Columnar cells with pseudostratified, basally located atypical
nuclei and variable amount of mucinous cytoplasm

» Frequent mitoses and apoptotic bodies

» Desmoplastic stroma with occasional pools of mucin

Cytology Correlation

» Abnormal glandular cells in sheets, strips, and clusters, with
prominent feathering and rosette formation

» Prominent nucleoli may be seen

» Background tumor diathesis and inflammatory debris

Immunohistochemical Features

» CEA and p16-positive
» Vimentin and ER typically negative

Differential Diagnosis

» Microglandular hyperplasia

» Adenocarcinoma in situ

» Endometrial endometrioid adenocarcinoma
» Endometrial mucinous adenocarcinoma

» Metastatic adenocarcinoma
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PATHOLOGIC FEATURES

GROSsS FINDINGS

The majority of invasive adenocarcinomas of the
cervix originate in the transformation zone. In half of
the cases, an exophytic, papillary, polypoid, or fungating
mass is readily identifiable (Figure 5.29A). Less fre-
quently, a diffuse (barrel-shaped) or nodular enlarge-
ment of the cervix with or without ulceration may be
found. In 15% of cases, the lesion is located high up in
the endocervical canal, is grossly inapparent, but may
still invade deeply into the cervical wall.

MicroscoPIC FINDINGS

Mucinous adenocarcinoma is the most common his-
tologic subtype among invasive cervical adenocarcino-
mas. Itis further divided into three morphologic variants
that can exist in pure form or as an admixture:
Endocervical-type adenocarcinoma is the most
common, where the malignant cells resemble endocervi-
cal columnar epithelium with at least some cells con-
taining moderate amounts of mucin. Most of these
tumors are moderately differentiated (Figure 5.29B and
C). The glands may be closely packed or widely sepa-
rated and may show cribriform, microglandular, papil-
lary, or solid arrangements. Desmoplastic stroma is
frequently present and pools of mucin are occasionally
seen within the stroma. The tumor cells have basally
located nuclei and at least some of them have abundant
mucinous cytoplasm (Figure 5.29C). The nuclei are
atypical with pseudostratification, loss of polarity,
hyperchromasia, and coarse chromatin. Mitotic figures
and apoptotic bodies are frequent.

Intestinal-type adenocarcinoma is the second most
frequent mucinous adenocarcinoma, with morphologic
features that overlap with colorectal adenocarcinoma.
Goblet cells are frequent, whereas argentaffin cells and
Paneth cells are uncommon.

Signet-ring cell type mucinous adenocarcinoma is
very rare in pure form and is usually seen as a minor
component of an endocervical or intestinal type
adenocarcinoma.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The expected immunohistochemical profile for primary
endocervical adenocarcinomas includes cytoplasmic posi-
tivity for CEA (Figure 5.30A) and strong nuclear and
cytoplasmic staining for p16 (Figure 5.30B), while in most
cases ER and vimentin are negative (Figure 5.30C).

CYTOLOGY

The cytologic features are similar to those of AIS,
including the presence of abnormal glandular cells in

sheets, strips, and clusters with prominent feathering
and rosette formation. However, invasive cervical
adenocarcinoma also shows tumor diathesis with inflam-
matory debris and nuclei with prominent nucleoli
(Figure 5.31).

DIFFERENTIAL DIAGNOSIS

Among benign glandular proliferations of the cervix,
microglandular hyperplasia may occasionally present as
a polypoid lesion and show unusual histologic patterns
including solid growth, irregular anastomosing glands,
edematous to myxoid stroma or even mucin droplets,
which may cause concern for invasive endocervical
adenocarcinoma. Furthermore, some mucinous endo-
cervical carcinomas may have a microglandular growth
pattern. Helpful features in the diagnosis of microglan-
dular hyperplasia include the finding of more typical
areas, absence of significant cytologic atypia, and only
rare mitotic figures.

Invasive endocervical adenocarcinoma may also be
confused with AIS. In contrast to invasive adenocarci-
noma, AIS does not extend beyond the depth of normal
endocervical crypts, and it is not associated with desmo-
plasia. Although focal intraglandular papillary or
cribriform growth may be present in AIS, normal endo-
cervical glandular architecture is preserved, in contrast
to invasive adenocarcinoma, where complex, back-to-
back neoplastic glands are present.

The distinction between primary endocervical and
endometrial endometrioid adenocarcinomas may be quite
difficult, especially in biopsy specimens, as they may
show overlapping histologic features. However, the dis-
tinction is important from both therapeutic and prog-
nostic points of view. Helpful histologic findings in a
curettage to establish an endometrial origin of the tumor
include precancerous change of the endometrium (atyp-
ical complex hyperplasia/endometrial intraepithelial
neoplasia), foamy histiocytes, and scant intervening
stroma. Similarly, if the curettage shows coexistent AIS
or HSIL, or abundant stroma between the neoplastic
glands, then the most likely origin of the tumor is the
cervix. An immunohistochemical panel to include
CEA, vimentin, p16, and ER may also be helpful in
distinguishing primary endocervical from endometrial
tumors. Endometrial tumors are typically vimentin
and ER positive, but CEA negative. p16 may be focally
positive, but it does not show the strong diffuse nuclear
and cytoplasmic positivity seen in endocervical
adenocarcinomas.

Mucinous adenocarcinoma of the endometrium may be
extremely difficult to distinguish from mucinous carci-
nomas of the cervix. The differential diagnosis should
be based on clinical impression as well as histologic and
immuno-histochemical findings. The presence of focal
endometrioid areas or squamous differentiation and the
absence of abundant intervening stroma associated with
desmoplastic reaction is helpful. Moreover, mucinous
carcinomas of the endometrium often express vimentin,
ER and PR, but only infrequently CEA.
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FIGURE 5.29
Mucinous adenocarcinoma, endocervical type. A large fungating, exophytic mass involves the transformation zone (A). The glands have irregular shapes
and sizes and are associated with a desmoplastic stroma (B). The neoplastic glands are lined by cells with abundant mucinous cytoplasm resembling

normal endocervical epithelium (C).



FIGURE 5.30

Mucinous adenocarcinoma, endocer-
vical type. The tumor is CEA positive
(A), it shows nuclear and cytoplasmic
p16 (B), but it is negative for vimen-
tin staining (C).
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Metastatic adenocarcinoma, especially from the gas-
trointestinal tract, should enter in the differential diag-
nosis whenever intestinal and/or signet-ring cells are
present. Clinical findings as well as identification of
areas of conventional endocervical adenocarcinoma are
most useful as immunohistochemistry shows overlap-
ping profiles.

PROGNOSIS AND THERAPY

For stage IA adenocarcinomas the survival rate is 93—
100 % at 5 years, while it decreases to 83 % for stage 1B,
50-59 % for stage 11, 13-31 % for stage III, and 6% for
stage IV tumors (Table 5.1). Adenocarcinoma of the
cervix has a pattern of spread similar to squamous cell
carcinoma. Thus, prognosis is affected by stage, grade,
tumor size (> 3 cm is a poor prognostic sign), and pres-
ence of lymph node involvement, and overall, stage for
stage, they have a similar or slightly worse prognosis.
Histologic subtype does not generally affect prognosis.

Mucinous adenocarcinoma is treated similarly to
squamous cell carcinoma, either with radiation alone,
radiation and chemotherapy, or radiation followed by
simple or radical hysterectomy, depending on tumor
stage.

MINIMAL DEVIATION MUCINOUS
ADENOCARCINOMA

Minimal deviation mucinous adenocarcinoma (MDA)
is also known as adenoma malignum because of the

FIGURE 5.31

Mucinous adenocarcinoma, endocer-
vical type. A monolayer Pap smear
shows a crowded group of neoplastic
glandular cells consistent with AIS
(left), and a small group of malignant
glandular cells (right) with promi-
nent and multiple nucleoli associated
with tumor diathesis.

contrast between the highly differentiated appearance
of the tumor and its very aggressive behavior. It accounts
for only 1-3% of all cervical adenocarcinomas.

CLINICAL FEATURES

It is considered a variant of mucinous adenocarcinoma,
but in contrast, patients are younger (= 40 years old),
and often present with vaginal bleeding or abundant
watery or mucoid discharge. MDA is associated with
mucinous or sex cord tumors such as sex cord tumors
with annular tubules (most common) or Sertoli cell
tumors of the ovary. It may be part of the Peutz-Jeghers
syndrome, as mutations of its gene, SKT11, are fre-
quently detected in MDA.

PATHOLOGIC FEATURES

GROSSs FINDINGS

In most cases, there is induration of the cervical wall,
and the cervical mucosa varies from hemorrhagic and
friable to mucoid. On sectioning, the cervix often appears
abnormal; however, occasionally it may be grossly
unremarkable.

MicroscopPiC FINDINGS

Most, and rarely all, of the tumor is composed of tall
mucinous epithelium which closely resembles normal
endocervical columnar epithelium but lacks the charac-
teristic cytologic features of malignancy. Architectural
abnormalities are present, including complex variably
sized glands, which are frequently irregular in shape



CHAPTER 5 Cervical Neoplasia

179

MINIMAL DEVIATION MUCINOUS ADENOCARCINOMA - FACT SHEET

Definition

» Extremely well-differentiated variant of cervical mucinous
adenocarcinoma

Incidence and Location

» Approximately 1-3% of cervical adenocarcinomas
» Endocervical canal

Morbidity and Mortality

» Difficulty in establishing the diagnosis may increase morbidity
» 30% overall survival at 2 years

Race and Age Distribution

» No apparent race predilection
» Younger age (mean 40 years) than typical mucinous
adenocarcinomas

Clinical Features

» Vaginal bleeding or watery vaginal discharge

» Association with Peutz-Jeghers syndrome and ovarian mucinous
and sex cord tumors

Prognosis and Treatment

» Worse prognosis than other well-differentiated adenocarcinomas

» 50% survival rate for stage I tumors

» Total abdominal hysterectomy with bilateral oophorectomy and
lymph node dissection

with papillary infoldings or angular outpouchings
(Figure 5.32A). The malignant glands extend deeply
into the cervical wall beyond the depth of normal endo-
cervical crypts, which almost never extend beyond
8 mm in reproductive-age women (Figure 5.32A). Most
of the neoplastic glands are lined by columnar mucin-
producing cells with basally located nuclei, which may
be normal in appearance or have slightly enlarged nuclei
with only occasional mitoses (Figures 5.32B and C). At
least focally, the well-differentiated glands elicit a
desmoplastic response and atypical glands are also
present (Figure 5.32D) usually adjacent to large vessels,
deep in the stroma, or surrounding nerves. The diagno-
sis is difficult in a superficial cervical biopsy, and a cone
biopsy or hysterectomy may be necessary to fully appre-
ciate the diagnostic features. In essence, the diagnosis
depends upon the recognition of the architectural abnor-
malities, including glandular irregularities and presence
of glands deep in the cervical stroma.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

CEA variably stains the cytoplasm of the malignant
epithelium and is usually at least focally positive. ER
and PR may also be helpful, since normal endocervical
epithelium usually stains positively while MDA is typi-

MINIMAL-DEVIATION MUCINOUS ADENOCARCINOMA -
PATHOLOGIC FEATURES

Gross Findings

» Friable, hemorrhagic, mucoid or indurated cervix
» Occasionally, no gross abnormality

Microscopic Findings

» Irregularly shaped glands with branching, papillary infoldings,
and angular outpouchings deeply infiltrating the cervical wall

» Tall mucinous cells resembling normal endocervical epithelium

» Minimal cytologic atypia with mild nuclear enlargement and only
occasional mitoses in most glands; however, cytologically
malignant glands always present at least focally

) Focal stromal desmoplasia or edema

» Lymphovascular and perineural invasion

Immunohistochemical Features
» Variable CEA positivity

» ER and PR negative

» HPV and p16 negative

Cytology Correlation
» Pap smear not helpful

Differential Diagnosis

» Normal endocervical glands

» Tunnel clusters

» Lobular endocervical gland hyperplasia
» Deep nabothian cysts

» Adenomyoma, endocervical type

cally negative. As these tumors are typically not associ-
ated with HPV, p16 is negative.

CYTOLOGY

The Pap smear shows a spectrum of atypical changes
of the endocervical cells ranging from minimal atypia to
frank carcinoma; however, in most instances it is impos-
sible to establish this diagnosis solely based on the cyto-
logic appearance.

DIFFERENTIAL DIAGNOSIS

Minimal deviation adenocarcinoma may be confused
with normal endocervical glands and benign lesions of
the cervix, including tunnel clusters, lobular endocervi-
cal glandular hyperplasia, deep glands, and adenomy-
oma (endocervical type).

Normal endocervical glands/crypts usually do not
extend beyond 8 mm in the cervical wall in women of
reproductive age, and they have a regular configuration.

Tunnel clusters may occasionally cause mucoid dis-
charge, and on microscopic examination frequently
show closely packed glands. In contrast to MDA, they
show a striking lobular configuration and the glands are
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FIGURE 5.32

Minimal deviation endocervical adenocarcinoma. Complex, irregular glands infiltrate the cervical stroma in a disorderly fashion (A). An irregular branching
gland is lined by cells with abundant intracellular mucin (B). The cells lining the neoplastic glands are columnar with small hyperchromatic nuclei and
rare mitoses (C). However, notice the presence of overt malignant glands next to the better-differentiated areas (D).

uniform without complex architecture, appreciable
cytologic atypia, or mitotic activity (Figure 5.33A).

Lobular endocervical glandular hyperplasia may be
associated with mucoid discharge. However, on micro-
scopic examination, it has a lobular pattern with a
dilated gland in the center of a proliferation of smaller
glands lined by cells with abundant eosinophilic cyto-
plasm, and it is usually confined to the inner one-half
of the cervical wall (Figure 5.33B).

Deep glands or deep nabothian cysts can be distin-
guished from MDA, as they are usually much fewer in
numbper and lack abnormal architecture, associated
stromal reaction, or appreciable cytologic atypia.

Endocervical-type adenomyoma is a rare benign bipha-
sic tumor that appears well circumscribed on gross
examination. It is composed of endocervical glands and
cysts and mature smooth muscle (Figure 5.33C and D).
Similarly to MDA, the glands have irregular outlines
with papillary infoldings; however, they may show a
lobular arrangement. Endometrioid and tubal-type epi-
thelium may be focally seen. Cytologic atypia and
stromal desmoplasia around the glands are absent.

PROGNOSIS AND THERAPY

Because the tumor typically invades deeply into stroma
and metastasizes early to lymph nodes, there is a 30 %
estimated overall survival at 2 years which increases up
to 50% for stage I tumors. Treatment is similar to that
of other endocervical adenocarcinomas.

WELL-DIFFERENTIATED VILLOGLANDULAR
ADENOCARCINOMA

Villoglandular adenocarcinoma is a rare, well-differenti-
ated variant of adenocarcinoma that occurs in young
women and has an excellent prognosis in most cases.
This tumor is associated with high-risk HPV and oral
contraceptive use. Grossly, the tumor forms a papillary
friable mass. On microscopic examination, elongate,
thin papillary structures lined by cuboidal to columnar
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A
FIGURE 5.33
Pseudoneoplastic endocervical lesions.
Type B tunnel clusters exhibit crowded
glands that have a lobular arrange- B

ment and bland lining epithelium (A).
Lobular endocervical gland hyperpla-
sia is well demarcated and it is com-
posed of a larger central duct
surrounded by smaller acini. (B).

pseudostratified epithelium with mild cytologic atypia
are seen. The lining epithelium usually resembles endo-
cervical epithelium with some, but not all, cells contain-
ing intracellular mucin, but it can also have areas with
an endometrioid or intestinal appearance. The fibrovas-
cular cores are often sprinkled with acute and chronic
inflammatory cells. The base of the tumor is usually well
circumscribed, but it can show branching glands deeply
infiltrating the cervical wall.

The tumors are frequently associated with HSIL or
AIS. Some may be treated conservatively with cone
biopsy if the interface between tumor and cervical

stroma can be seen and a conventional component of
adenocarcinoma or an invasive component of the villo-
glandular carcinoma is not identified.

ENDOMETRIOID ADENOCARCINOMA

This tumor is histologically similar to its counterparts in
the endometrium and ovary and accounts for approxi-
mately 10-30% of all endocervical adenocarcinomas. The
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clinical presentation and gross appearance are similar to
other cervical carcinomas. On microscopic examination,
they usually show complex glandular architecture with
cribriform and papillary patterns (Figure 5.34A).
Squamous metaplasia may be present but it is less common
than in endometrial endometrioid adenocarcinomas. The
cytoplasm is less abundant than in endocervical-type ade-
nocarcinoma and there is little or no mucin (Figure 5.34B).
Included in this category is the endometrioid minimal
deviation adenocarcinoma, an extremely well-differenti-
ated variant characterized by deceptively bland glands
deeply invading the cervical wall, associated at least focally

FIGURE 5.33—cont'd

Endocervical adenomyoma. Benign
endocervical glands have irregular
shapes and the smooth muscle is
hyalinized simulating desmoplastic
stroma (C); however, in some areas
fascicles of banal smooth muscle
cells are readily identified (D).

with moderate cytologic atypia, mitotic activity, and some
degree of stromal reaction.

Endometrioid adenocarcinoma of the cervix should
be distinguished from cervical extension of an endometri-
oid endometrial adenocarcinoma. Helpful features in
determining the origin of the tumor include the finding
of a predominant mass in the uterine corpus or lower
uterine segment, associated complex endometrial hyper-
plasia (endometrial intraepithelial neoplasia), and a
negative staining for CEA and p16, but positive staining
for ER, PR, and vimentin. p16, however, may be focally
positive in endometrial adenocarcinomas.
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FIGURE 5.34

Endometrioid adenocarcinoma. The

tumor shows complex glandular
architecture with back-to-back glands B
(A). At high power, there is no mucin
production, and pseudostratified oval

and vesicular nuclei are seen (B).

CLEAR CELL ADENOCARCINOMA

This is a rare tumor, comprising up to 4 % of all cervical
adenocarcinomas, and is one of the few types that can
occur in young women and older children. Similar to
vaginal clear cell adenocarcinomas, there is an associa-
tion with in utero DES exposure. However, in the
cervix, they can also arise without exposure to DES.
The tumors resemble clear cell adenocarcinomas that
arise elsewhere in the female genital tract and similarly

often demonstrate a variety of histologic patterns with
solid, tubulocystic, and papillary areas. The tumor cells
are usually pleomorphic with abundant clear cytoplasm
and hyperchromatic, atypical nuclei. Hobnail cells, in
which the atypical nucleus protrudes into a gland lumen,
are characteristic of this tumor (Figure 5.35) but not
always present. Extracellular but not intracellular mucin
may be found. The most common differential diagnosis
includes unusual forms of microglandular hyperplasia
and Arias-Stella reaction. The latter tends to involve
only a few glands and part of the glands, the nuclei have
smudgy chromatin, and there is no mitotic activity.
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SEROUS ADENOCARCINOMA

Primaryserous adenocarcinomaofthe cervixisextremely
rare, accounting for 1% of cervical adenocarcinomas. It
is histologically identical to papillary serous adenocarci-
noma occurring in the ovary, endometrium, and percito-
neum. Before establishing the diagnosis of primary
serous carcinoma of the cervix, another origin within
the female genital tract should be excluded. These tumors
are associated with a very poor prognosis.

MESONEPHRIC ADENOCARCINOMA

Mesonephric adenocarcinoma is a rare tumor that origi-
nates from mesonephric remnants. It is usually found
in the setting of mesonephric hyperplasia and is typi-
cally centered within the wall of the cervix; conse-
quently these tumors are frequently bulky at the time
of diagnosis, as they are deeply invasive. The micro-
scopic appearance is highly variable; however the most
common pattern shows a compact growth of small
tubules, some of them containing eosinophilic PAS posi-
tive diastase-resistant secretions (Figure 5.36). These
tumors can also show a complex glandular architecture
with intraglandular papillae, so-called retiform pattern,
and/or ductal (resembling endometrioid carcinoma) or
solid patterns. Rarely, they may show a spindle cell
component that resembles an endometrial stromal
sarcoma or a nonspecific spindle cell sarcoma (meso-
nephric carcinosarcoma). These tumors are frequently
positive for vimentin as well as for low-molecular-
weight keratins, EMA, calretinin, and CD10. They can
be positive for inhibin and androgen receptor whereas

FIGURE 5.35

Clear cell adenocarcinoma. The tumor
is composed of cells with abundant
clear cytoplasm and hyperchromatic
atypical nuclei.

FIGURE 5.36

Mesonephric adenocarcinoma. Closely packed small to medium-sized
tubules contain abundant intraluminal eosinophilic secretion. There is mild
to moderate cytologic atypia.

they are negative for CEA, ER, and PR. These tumors
generally have a better prognosis than their miillerian
counterparts, as they present at earlier stages. Surgery
alone appears to be the treatment of choice.
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In the WHO histologic classification, this group of
tumors includes adenosquamous carcinoma, adenoid
cystic carcinoma, adenoid basal carcinoma, and neuro-
endocrine tumors, including small cell carcinoma.

ADENOSQUAMOUS CARCINOMA

This tumor is composed of malignant squamous and glan-
dular elements, both of which can be distinctly identified
on routinely stained sections. They likely arise from the
reserve cell population of the endocervical epithelium,
which probably undergoes biphasic differentiation.
Poorly differentiated adenosquamous carcinoma is known
as glassy cell carcinoma.

CLINICAL FEATURES

These tumors comprise 5-25% of all cervical carcino-
mas. The average age of the patients is 57 years, similar
to the most common forms of adenocarcinoma and
squamous cell carcinoma, although they may occur in
younger women, particularly when pregnant. Like pure

|
ADENOSQUAMOUS CARCINOMA - FACT SHEET

Definition
» Malignant tumor composed of squamous and glandular elements,
both of which are identified on routine histologic examination

Incidence and Location

» 0.5-2.4 per 100,000

» 5-25% of all cervical carcinomas
» Transformation zone

Morbidity and Mortality
» Overall survival rate from 22 to 62% for all stages

Race and Age Distribution

» Slightly higher rates in black Americans, probably due to less
screening

» Average age 57 years

» Can occur in younger women, particularly when pregnant

Clinical Features

» Vaginal bleeding
» HPV related, particularly types 16 and 18

Prognosis and Treatment

» Outcome similar to squamous cell carcinoma; however, metastases
to regional lymph nodes may occur more frequently

» Total abdominal hysterectomy with bilateral salpingo-
oophorectomy and lymph node dissection +/— adjuvant therapy

squamous cell carcinoma and adenocarcinoma, adeno-
squamous carcinoma is also linked to HPV infection
(types 16 and 18), and is therefore a sexually transmit-
ted disease with similar risk factors.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Its gross appearance is similar to squamous cell car-
cinoma and the most common forms of adenocarcinoma,
forming either an exophytic or ulcerating mass, or a
nodular enlargement of the cervix (Figure 5.37A).

MicrROscoOPIC FINDINGS

Both malignant squamous and glandular elements
must be identified on routine stains in order to establish
the diagnosis of adenosquamous carcinoma. The two
components are usually intimately admixed (Figures
5.37B and C). The squamous component is moderately
differentiated and squamous pearls may be seen, while
the glandular component is typically of endocervical
type. However, the cells in poorly differentiated tumors
(glassy cell carcinoma) have a more hybrid appearance,
with distinct cell borders, a “ground-glass” cytoplasm,
and large nuclei with prominent nucleoli. There is typi-
cally a prominent inflammatory infiltrate composed
mainly of eosinophils (Figure 5.37D).

ANCILLARY STUDIES

SPECIAL STAINS

In poorly differentiated tumors, a mucin stain may
highlight the glandular component. However, the pres-

]
ADENOSQUAMOUS CARCINOMA - PATHOLOGIC FEATURES

Gross Findings
» Exophytic/ulcerating mass or nodular enlargement

Microscopic Findings

» Coexistence of malignant squamous and glandular elements

» Well-differentiated tumors: keratin pearls, intercellular bridges,
and glands showing complex patterns

» Poorly differentiated tumors (glassy cell carcinoma): sheets and
islands of malignant cells with ground-glass cytoplasm, large
nuclei, prominent nucleoli, no keratinization, and associated
stromal eosinophils

Cytology Correlation

» Groups of malignant squamous cells and glandular cells
» Tumor diathesis and inflammatory debris

Differential Diagnosis

» Endometrioid adenocarcinoma of the cervix with squamous
differentiation

» Large cell nonkeratinizing squamous cell carcinoma
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FIGURE 5.37

Adenosquamous carcinoma. A large, fungating, hemorrhagic mass occupies the cervix and extends into the lower uterine segment (A). Distinct squamous
(right) and glandular (left) components are seen (B). Both elements have overt malignant cytologic features and focally merge (C). Glassy cell carcinoma.
Cells with large vesicular nuclei and prominent nucleoli are admixed with an acute inflammatory infiltrate containing many eosinophils (D).

ence of adenocarcinoma must be strongly suspected on
H&E examination in order to make the diagnosis of
adenosquamous carcinoma.

CYTOLOGY

The Pap smear may show groups of malignant squa-
mous and glandular cells. Tumor diathesis and inflam-
matory debris are usually present in the background.

DIFFERENTIAL DIAGNOSIS

Moderately to well-differentiated tumors should be dis-
tinguished from endometrioid adenocarcinomas of the
cervix with squamous differentiation in which the squa-
mous component is malignant. However, in adenosqua-
mous carcinomas, the epithelial component is most often
of endocervical type. In poorly differentiated carcino-
mas, where the glandular component may be less appar-
ent, the main differential diagnosis is with large cell
nonkeratinizing squamous cell carcinoma. In most cases,
the latter shows small foci of discernible squamous dif-
ferentiation while lacking the “ground-glass” appear-
ance of the cytoplasm and the prominent nucleoli.

PROGNOSIS AND THERAPY

The most important prognostic factors include tumor
volume, stage, and lymph node status. Although metas-
tases to regional lymph nodes may occur more frequently
in adenosquamous carcinoma, the overall survival rate
for all stages ranges from 22 to 62 %, and there are no
differences in prognosis with squamous cell carcinoma
of similar size and stage. Thus, therapy is similar to
squamous cell carcinoma and consists of total abdomi-
nal hysterectomy with bilateral salpingo-oophorectomy
and lymph node dissection with or without adjuvant
therapy.

ADENOID CYSTIC CARCINOMA

This tumor occurs more frequently in elderly non-
Caucasian women (average 60 years). Patients typically
present with postmenopausal bleeding, and on pelvic
examination there is an obvious mass involving the
cervix. On microscopic examination, the tumors are
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FIGURE 5.38

Adenoid cystic carcinoma. Nests of
tumor cells form cribriform spaces
containing hyaline and mucinous
material.

reminiscent of their salivary gland counterpart. They
are composed of sheets, islands, and nests of tumor cells,
often arranged in a cribriform pattern. Cords and tra-
beculae can also be seen and, rarely, the tumors may be
purely solid. The cells have scant cytoplasm, oval nuclei
with mild to moderate cytologic atypia, inconspicuous
nucleoli, and frequent mitotic figures. There may be
focal palisading of the tumor cells at the periphery of
the islands, and the cribriform spaces may contain
mucin or hyaline material (Figure 5.38). They are asso-
ciated with a desmoplastic stromal response. The main
difference between these tumors and salivary tumors is
the absence of myoepithelial cells in the cervical tumors.
Adenoid cystic carcinoma may coexist with a compo-
nent of adenoid basal carcinoma in approximately 20 %
of cases. They are positive for epithelial markers, includ-
ing low-molecular-weight keratin, EMA, and CEA, and
are associated with high-risk HPV. These are aggressive
tumors, especially the solid variant that frequently pres-
ents at an advanced stage, often associated with local
recurrences and distant metastases.

ADENOID BASAL CARCINOMA

This tumor occurs in postmenopausal, more commonly
black, women (average age 64 years), who generally
present with an abnormal Pap smear. The tumor may
be an incidental finding in a uterus removed for a dif-
ferent reason.

On microscopic examination, the tumors are com-
posed of small nests of cells with a lobular configuration
resembling basal cell carcinoma of the skin, as the cells
palisade at the periphery of the nests. Sometimes, the

nests may have a central lumen. The cells are small and
uniform with scant cytoplasm, oval nuclei, in-
conspicuous nucleoli, and very low mitotic activity
(Figure 5.39). It is always associated with a surface
component of HSIL or early invasive squamous cell
carcinoma, and the most superficial nests of adenoid
basal carcinoma may show central squamous differen-
tiation that appears cytologically bland. No stromal
reaction is seen. Several studies have found high-risk
HPYV, especially type 16, as well as pS3 abnormalities.
Almost all patients present with stage I tumors and the
prognosis is excellent.

NEUROENDOCRINE TUMORS

This group of tumors comprises carcinoid, atypical car-
cinoid, large cell neuroendocrine carcinoma, and small
cell carcinoma. Typically, neuroendocrine differentia-
tion is demonstrated with pan-neuroendocrine markers
such as chromogranin and synaptophysin. Carcinoid
tumors have the same morphological appearance as seen
in other sites. However, distinction from atypical carci-
noid is based on the presence of cytologic atypia with
increased mitotic activity (5-10/HPF) associated with
foci of necrosis present in the latter. Large cell neuro-
endocrine carcinoma is characterized by cells that have
abundant cytoplasm, large nuclei, and prominent nucle-
oli and also show frequent mitotic activity. These tumors
are aggressive and have a similar outcome to small cell
carcinoma. In this section, only small cell carcinoma
will be discussed, as it is the most common neuroendo-
crine tumor of the cervix.
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SMALL CELL NEUROENDOCRINE
CARCINOMA

These neuroendocrine tumors are histologically identi-
cal to small cell carcinoma of the lung. However, they
differ from the latter in that up to 80% are related to
high-risk HPV (more frequently HPV 18). They account
for up to 5% of all cervical carcinomas.

CLINICAL FEATURES

Patients have an average age of 36-42 years and are
typically younger than those with squamous cell carci-
noma. They may present with vaginal bleeding or a
paraneoplastic syndrome such as Cushing syndrome.

PATHOLOGIC FEATURES

GROSss FINDINGS

The tumors range from small and inconspicuous to
large, ulcerated masses (Figure 5.40A). Since they often
invade deeply into the cervical wall, advanced tumors
may cause marked distortion, resulting in a “barrel-
shaped” cervix.

MicroscoPIC FINDINGS

Small cell neuroendocrine carcinoma is composed of
small blue cells with solid, insular, trabecular, or nested
patterns (Figure 5.40B). The cells have markedly
increased nuclear-to-cytoplasmic ratio, inconspicuous
nucleoli, and finely stippled chromatin. Nuclear molding

FIGURE 5.39

Adenoid basal carcinoma. Small
nests, some of them with a central
lumen, are composed of cytologically
bland cells that palisade at the
periphery of the nests.

|
SMALL CELL NEUROENDOCRINE CARCINOMA - FACT SHEET

Definition

» Poorly differentiated neuroendocrine tumor histologically similar
to its pulmonary counterpart, associated with high-risk HPV

Incidence and Location

» 0.5 per 100,000 in the US
» Mostly at the transformation zone

Morbidity and Mortality

» Highly aggressive disease; greater than 75% of patients are dead
from disease within 1 year

Race and Age Distribution

» No race predilection
» Between 36 and 42 years

Clinical Features

» Vaginal bleeding or, less frequently, paraneoplastic syndrome
» Association with high-risk HPV, most frequently type 18

Prognosis and Treatment

» Poor outcome even in patients diagnosed at early stages, with
low survival and highest rate of recurrence among cervical
carcinomas

» Adjuvant chemotherapy widely employed with initial high
response rate, but of short duration and minimal impact on final
outcome

is a prominent feature. Mitotic figures are numerous
and apoptotic bodies are present (Figure 5.40C). Spin-
dled cells and focal rosette-like or acinar formation
may be seen. Crush artifact and necrosis may be
prominent.
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FIGURE 5.40

Small cell carcinoma. A large polypoid tumor is
replacing the posterior cervical lip (A). It is com-
posed of irregular nests of small cells (B). The cells
have markedly increased nuclear-to-cytoplasmic
ratio, nuclear hyperchromasia, finely stippled chro-
matin, and numerous apoptotic bodies (C).
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ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumors are positive for low-molecular-weight
keratin, EMA, CEA, and neuroendocrine markers
(including chromogranin, neuron-specific enolase, syn-
aptophysin, and Leu 7).

ULTRASTRUCTURAL EXAMINATION

Although not routinely employed, in difficult cases
electron microscopy will usually demonstrate round or
oval dense-core granules 120-150 nm in diameter.

CYTOLOGY

Small cell carcinoma may be present on a Pap smear
as small single cells and groups with inconspicuous
cytoplasm, hyperchromatic nuclei, and nucleoli. Molding
is usually prominent (Figure 5.41).

DIFFERENTIAL DIAGNOSIS

Before establishing the diagnosis of primary small cell
carcinoma, a small cell carcinoma wmetastatic to the
cervix must be excluded. The patient with small cell car-
cinoma metastatic to the cervix will often have
widely metastatic disease. Small cell carcinoma should
also be distinguished from poorly differentiated nonkera-
tinizing squamous cell carcinoma of the small cell type,
basaloid squamous cell carcinoma, and lymphoma.
Although poorly differentiated squamous cell carcinoma
and basaloid squamous cell carcinoma may have small
cells with increased nuclear-to-cytoplasmic ratio and
nuclear hyperchromasia, nuclear molding and crush arti-
fact are absent. In difficult cases, electron microscopy and
immunohistochemistry may be helpful. Lymphoma may
involve the cervix growing as diffuse sheets of small blue

FIGURE 5.41

SMALL CELL NEUROENDOCRINE CARCINOMA - PATHOLOGIC
FEATURES

Gross Findings

» Small, inconspicuous to large, ulcerating masses
» If deeply invasive, may result in a barrel-shaped cervix

Microscopic Findings

p Sheets, islands, cords, and trabeculae of small ovoid, round to
spindled cells

Cells with markedly increased nuclear-to-cytoplasmic ratio,
hyperchromatic nuclei with finely stippled chromatin, and
inconspicuous nucleoli

Rosette-like or acinar formation may be seen

Mitotic figures and apoptotic bodies easily found

Prominent nuclear molding and crush artifact

Necrosis usually present

v

v v v Vv

Immunohistochemical Features

» Epithelial markers, including low-molecular-weight keratin, EMA,
CEA positive

» Chromogranin, NSE, synaptophysin, Leu-7 positive

Ultrastructural Features
» Round or oval dense core granules, 120-150 nm in diameter

Cytology Correlation

» Single small cells and small groups of cells with markedly
increased nuclear-to-cytoplasmic ratio, nuclear hyperchromasia,
nucleoli, and prominent molding

» Tumor diathesis with inflammatory debris

Differential Diagnosis

» Small cell carcinoma metastatic to cervix

» Poorly differentiated nonkeratinizing squamous cell carcinoma of
small cell type

» Basaloid squamous cell carcinoma

» Lymphoma

Small cell carcinoma. Small crowded groups and single malignant cells with markedly increased nuclear-to-cytoplasmic ratio, nuclear hyperchromasia, and
molding associated with tumor diathesis are seen on a monolayer Pap smear (A). The malignant cells are positive for synaptophysin (B).
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cells with brisk mitotic rate and prominent crush artifact.
The tumors are frequently of B-cell lineage and they are
associated with prominent sclerosis. Immunohistochem-
istry using neuroendocrine markers, leukocyte common
antigen (LCA), as well as B-cell and T-cell markers, is
helpful in this differential diagnosis.

PROGNOSIS AND THERAPY

Small cell carcinomas are highly aggressive tumors with
a uniformly grim prognosis. In most large studies, over
75 % of patients are dead from this disease within 1 year
of diagnosis. The poor prognosis is not stage-dependent
since patients diagnosed with early-stage disease also do
poorly compared to equivalent-stage squamous cell carci-
nomas. Patients are frequently treated with surgery and
adjuvant chemotherapy, which results in an initial high
response; however, it does not affect the final outcome.

MALIGNANT MESENCHYMAL TUMORS OF
THE CERVIX

Whilst smooth-muscle tumors are the most common in
this group of rare tumors, other mesenchymal tumors
with skeletal muscle (sarcoma botryoides), endometrial
stroma (endometrioid stromal sarcoma), vascular (angio-
sarcoma), and nerve sheath (malignant peripheral nerve
sheath tumor) differentiation have been described in the

|
MALIGNANT MESENCHYMAL TUMORS - FACT SHEET

Definition

» Group of tumors that exhibit smooth muscle, skeletal muscle,
endometrial stromal, vascular, peripheral nerve and other types of
mesenchymal differentiation

Incidence

» Approximately 0.5% of cervical tumors
» Leiomyosarcoma most common primary sarcoma

Age Distribution

» Mostly in adults

» Sarcoma botryoides occurs in children and young women (mean
age 18 years)

Clinical Features

» Vaginal bleeding

» Polypoid tumors may protrude through the cervical os
» Compression of adjacent organs if bulky tumors

Prognosis and Treatment

» Poor outcome

» Sarcoma botryoides carries a better prognosis

» Surgery mainstay of treatment, with adjuvant radiotherapy and/or
chemotherapy

uterine cervix. The prognosis of cervical sarcomas as a
group is poor, with the exception of sarcoma botryoides
(embryonal rhabdomyosarcoma). Other sarcomas, such
as alveolar soft-part sarcoma, alveolar rhabdomyosar-
coma, liposarcoma, osteosarcoma, and so-called malig-
nant fibrous histiocytoma, may occur, but they are
exceedingly rare.

CLINICAL FEATURES

Patients with sarcomas of the cervix frequently present
with vaginal bleeding and/or vaginal discharge. Bulky
tumors may result in compression of adjacent organs.
Not uncommonly, polypoid tumors protrude through
the cervical os into the vagina. Less commonly, tissue
may be passed via the vagina. These tumors typically
affect adult patients, with the exception of sarcoma bot-
ryoides, which occurs in children and young women
(mean age 18 years).

PATHOLOGICAL FINDINGS

GROSsS FEATURES

These tumors expand and replace the cervix or, alter-
natively, form a polypoid mass with frequent areas of
necrosis and hemorrhage.

MicroscopriC FINDINGS
Leiomyosarcoma  resembles its uterine corpus
counterpart, with hypercellular interlacing fascicles

|
MALIGNANT MESENCHYMAL TUMORS — PATHOLOGIC FEATURES

Gross Findings

» Typically expand and replace the cervix

» Sometimes polypoid

» Soft and fleshy with areas of necrosis and hemorrhage

Microscopic Findings

» Leiomyosarcoma: interlacing fascicles of spindle cells with nuclear
atypia, high mitotic count, and tumor cell necrosis

» Sarcoma botryoides (embryonal rhabdomyosarcoma): small, round,
or spindle cells showing skeletal muscle differentiation with
subepithelial cambium layer and, in 50% of cases, cartilaginous
differentiation

Immunohistochemical Features

» h-caldesmon and desmin in leiomyosarcoma
» Myogenin and myoD1 in rhabdomyosarcoma

Differential Diagnosis

» Leiomyoma (vs leiomyosarcoma)

» Low-grade mullerian adenosarcoma and rhabdomyoma (vs
embryonal rhabdomyosarcoma)
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of spindle cells with diffuse moderate to marked
atypia, high mitotic count, and tumor mnecrosis
(Figure 5.42). Myxoid and epithelioid variants can
also occur.

Sarcoma  botryoides (embryonal rhabdomyosar-
coma), although occurring more commonly in the vagina,
can also be seen in the cervix. It frequently has a polypoid
configuration on gross and microscopic examination. It
is composed of small, round, or spindle cells with variable
evidence towards skeletal muscle differentiation. The
neoplastic cells show the typical subepithelial condensa-
tion or “cambium layer” under the surface epithelium as
well as around the nonneoplastic glands (Figure 5.43A
and B). Nodules of cartilage may be seen in up to 50 %
of tumors (Figure 5.43C).

Endometrioid stromal sarcoma typically arises from
cervical endometriosis and is indistinguishable from
uterine corpus tumors. Importantly, primary cervical
stromal sarcoma should be distinguished from cervical
extension of an endometrial stromal sarcoma arising in
the corpus and stromal endometriosis. The latter is typi-
cally a microscopic incidental finding.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

As with sarcomas elsewhere, immunohistochemistry
plays a major role in arriving at the diagnosis of
cervical sarcomas; h-Caldesmon and desmin in leiomyo-
sarcoma, myogenin and myoD1 in rhabdomyosarcoma,
and CD10 in endometrioid stromal sarcoma being most
helpful. It is important to use a panel of antibodies, as

FIGURE 5.42

Leiomyosarcoma. Hypercellular inter-
lacing fascicles of spindled cells show
moderate  atypia and  mitotic
activity.

some overlap in expression may be seen among different
sarcomas.

DIFFERENTIAL DIAGNOSIS

Criteria to distinguish leiomyoma from leiomyosarcoma
in the cervix are the same as for the corpus and include
diffuse marked nuclear atypia, mitotic activity (> 10/10
HPFs), and tumor necrosis.

Embryonal rhabdomyosarcoma should be separated
from low-grade miillerian adenosarcoma, as 10% of the
latter originate in the cervix, may also be polypoid and
show cartilaginous differentiation. However, this tumor
has a biphasic growth of benign glands and malignant
stroma, with the latter showing condensation and intra-
luminal protrusions around the glands, often resembling
endometrial-type stroma without a cambium layer (Figure
5.44). Cervical rhabdomyoma has also been rarely reported
as a polypoid lesion on the cervix. However, it lacks a
cambium layer and it is composed of well-differentiated
rhabdomyoblasts with small, uniform nuclei in an edem-
atous stroma.

PROGNOSIS AND THERAPY

Prognosis of cervical sarcomas in general is poor, with
the exception of sarcoma botryoides. Hence, correct
subclassification of these tumors is critical. Treatment
consists of surgery and radiotherapy (with or without
concurrent chemotherapy), depending on grade and
stage.



FIGURE 5.43

Sarcoma botryoides (embryonal rhabdomyosar-
coma). There is subepithelial condensation of
primitive small cells resulting in the character-
istic “cambium layer” (A). Focal skeletal muscle
differentiation is seen in the background of small
undifferentiated cells (B). A nodule of fetal-type
cartilage is also present (C).
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FIGURE 5.44

Low-grade miillerian adenosarcoma.
The tumor has a biphasic growth of
malignant mesenchymal and benign
glandular components (A). Polypoid
intraluminal protrusions and peri-
glandular condensation of the malig-
nant mesenchymal component is
seen (B).
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CYCLING ENDOMETRIUM

The key clinical issues that are being addressed when a
pathologist is asked to evaluate an endometrial biopsy
in a reproductive age woman are whether the patient
has ovulated and if so, whether the luteal phase is pro-
gressing normally. The histologic criteria most com-
monly used by the pathologist to answer these questions
were put forth by Noyes, Hertig, and Rock in 1950
whereby a “date” is assigned to endometrial biopsies,
based on morphologic grounds. Several modifications
have been made to their initial system, but the basic
principles remain largely unchanged. The pathologist
should approach the task of dating endometrial biopsies
with the above questions in mind and attempt to assign
a date as precisely as possible. To create a reproducible
conceptual framework, cycling endometrium may be
divided into six categories, based on morphologic fea-
tures: (1) early proliferative endometrium with residual
stromal breakdown (from the previous menstrual cycle);
(2) 16-day endometrium; (3) early (vacuolar) secretory
endometrium; (4) mid (exhausted) secretory endome-
trium; (5) late (predecidual) secretory endometrium;
and (6) menstrual endometrium. A prototypical setting
of a 28-day cycle is assumed, with day 1 representing
the first day of menses. In reality, many women have
cycles that differ from the standard 28-day cycle. These
differences are most often accounted for within the pre-
ovulatory interval of the cycle (proliferative phase),
while the postovulatory period (secretory phase to
menses) remains remarkably constant at 14 days. When
selecting fragments within an endometrial biopsy to use
for assigning a date, basalis and lower uterine segment
endometrium must be excluded, as these portions of the
endometrium do not respond to hormonal stimuli with
the same morphologic reproducibility as does the func-
tionalis, which corresponds to the upper portions of the
endometrium containing surface epithelium and subja-
cent glands and stroma.

CYCLING ENDOMETRIUM -
PATHOLOGIC FEATURES

Proliferative Endometrium

» Round or tubular glands with pseudostratified nuclei
» Abundant mitoses in glands and stroma

Day-16 Endometrium

» Tubular glands with pseudostratified nuclei

» Frequent mitoses in glands and stroma

p Scattered basal cytoplasmic vacuoles

» Changes can be caused by estrogen alone and are not diagnostic
of ovulation

Early Secretory Endometrium

» Day-17: Rows of subnuclear vacuoles (piano key) and scattered mitoses

» Day-18: Sub- and supranuclear vacuoles and apical discharge

» Day-19: Basal nuclei, scattered subnuclear vacuoles, and increased
intraluminal secretions. No mitotic activity

Mid Secretory Endometrium

» Day-20: Rare subnuclear vacuoles and increased gland complexity;
intraluminal secretions peak

» Day 21: Beginning of stromal edema

» Day 22: Maximal stromal edema with “naked” nuclei

Late Secretory Endometrium

» Day-23: Predecidual change limited to “cuffing” around spiral
arterioles

» Day-24: Predecidual change extending from gland to gland, but
not going to surface

» Day-25: Thin layer or patch of predecidual change just beneath
the surface

» Day-26: Thick layer of predecidual change forming a band beneath
the surface

» Day-27: Predecidual change extending deep into functionalis

Menstrual Endometrium

» Collapsing hemorrhagic stroma with aggregates of necrotic
predecidua
» Exhausted secretory glands
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A
FIGURE 6.1
Proliferative endometrium. Residual
stromal breakdown (upper right) may
be seen in the early phase (A). Round
B to tubular glands show nuclear pseu-

EARLY PROLIFERATIVE ENDOMETRIUM
WITH RESIDUAL STROMAL BREAKDOWN

This phase of the endometrial cycle has three character-
istic morphologic features, which are invariably present.
The endometrial glands are round to tubular with
cells containing pseudostratified nuclei, rare subnuclear

dostratification and mitotic activity

(B).

vacuoles, and frequent glandular and stromal mitoses.
There is residual breakdown of the stroma, consisting of
dense, discrete aggregates of predecidualized stromal cells
admixed with blood and inflammatory cells (Figure
6.1A). Detachment of surface epithelium is also seen. At
this stage of the cycle, it is not possible to histologically
confirm that ovulation has occurred because none of the
morphologic hallmarks of ovulation (predecidualized
stroma and exhausted secretory glands) are still present.
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C
FIGURE 6.1—cont’d
Edematous stroma mimics predecid-
ual change (C). Endometrial glands
show “telescoping” artifact (gland
inside gland) (D). D

PROLIFERATIVE ENDOMETRIUM

In response to estrogen, endometrial glands are stimu-
lated to proliferate and show the characteristic mor-
phologic pattern of proliferative endometrium (Figure
6.1B) i.e. tubular glands with cells having pseudostrati-
fied, deeply basophilic nuclei with coarse chromatin,

and numerous mitotic figures. The glands tend to be
regularly spaced and relatively uniform in size and con-
figuration. The stroma has a variable appearance during
this phase and may be mildly edematous or spindled,
mimicking predecidua (or progestin effect) (Figure
6.1C). The presence of abundant glandular and stromal
mitoses and the lack of prominent spiral arterioles are
both useful clues that argue against progestin effect. An
additional pitfall which must be considered is the pres-
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ence of “telescoping” of one gland tract into another
(Figure 6.1D), which should not be interpreted as
hyperplasia or neoplasia. For practical purposes, subdi-
viding the proliferative phase has not been shown to
have diagnostic or management utility as it is poorly
reproducible.

DAY SIXTEEN ENDOMETRIUM

Day 16 endometrium is characterized by glands with
cells displaying discontinuous and partially developed
subnuclear vacuoles as well as mitotic figures (Figure
6.1E). The overall gland architecture is that of simple
tubular glands of proliferative endometrium and,
although mitoses are present, they are not as numerous
as during the proliferative phase. Identification of at
least one cluster of glands with cells showing confluent,
uniform subnuclear vacuoles and no mitotic figures
warrants a diagnosis of day 17 secretory endometrium.
In day 16 endometrium, ovulation cannot be confirmed
as the presence of occasional subnuclear vacuoles may
be produced by estrogen alone.

EARLY (VACUOLE-PHASE)
SECRETORY ENDOMETRIUM

Entry into the vacuole phase of the cycle suggests that
ovulation has taken place. The “50 % rule” is a good rule
of thumb for confirming that ovulation has occurred. At

FIGURE 6.1—cont'd

Day 16 endometrium shows tubular
glands with discontinuous and not
well developed subnuclear vacuoles

(O

least 50% of the cells in a given gland should contain
vacuoles which are continuous and well developed. In
general, when assigning a date to secretory-phase endo-
metrium, during the first half of the phase, the date is
determined by monitoring gland changes and during the
second half, the date is determined by monitoring
stromal changes.

At low power, secretory endometrium displays glands
that are larger than those seen in proliferative endome-
trium. The cells also appear less basophilic during the
secretory phase due to the loss of pseudostratified nuclei
and the presence of prominent cytoplasmic vacuoles.
Glands with cells showing uniform and continuous sub-
nuclear vacuoles and rare mitotic figures warrant the
diagnosis of day 17 secretory endometrium (Figure
6.2A). In day 18 secretory endometrium, the glandular
cells have both sub- and supranuclear vacuoles and the
nuclei occupy the center of the cell (Figure 6.2B). By
day 19, the nuclei have nearly all returned to the base
of the cell. The glands begin to show secretory exhaus-
tion with low columnar to cuboidal cells, loss of vacu-
oles, prominent luminal secretions, and lack mitotic
activity (Figure 6.2C).

MID (SECRETORY EXHAUSTION PHASE)
SECRETORY ENDOMETRIUM

The loss of secretory vacuoles signals the end of the
early secretory phase and the beginning of the mid-
phase. From this point forward, the focus in assigning
dates to endometrial samples is on stromal changes. Day
20 secretory endometrium exhibits maximal intralumi-
nal secretions with only rare residual subnuclear vacu-
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FIGURE 6.2

Early secretory endometrium. Day 17:
Prominent subnuclear vacuoles are
seen (A). Day 18: Sub- and supranu-
clear vacuoles with centrally located
nuclei are present (B).

oles (Figure 6.3A). The stroma beneath the endometrial
surface becomes more compact and can mimic prede-
cidualized stroma. However, the stromal cells still have
dark nuclei and a high nuclear-to-cytoplasmic ratio,
unlike predecidualized cells. Day 21 secretory endome-

trium shows increased stromal edema (Figure 6.3B),
which peaks at day 22 (Figure 6.3C). The stromal cells
may appear widely spaced and their high nuclear-to-
cytoplasmic ratio make them appear as “naked nuclei.”
There are no conspicuous predecidual changes.
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LATE (PREDECIDUAL PHASE)
SECRETORY ENDOMETRIUM

Identification of predecidual changes and then noting
their location are key to assigning dates during the late
secretory phase. There are three well-defined morpho-

FIGURE 6.2—cont'd

(C) Day 19: Endometrial glands show
prominent luminal secretion.

FIGURE 6.3

Mid-secretory endometrium. Day 20:
Rare  subnuclear vacuoles and
increased gland complexity are asso-
ciated with maximal intraluminal
secretions (A).

logic alterations of predecidual change. Initially, stromal
cells surrounding spiral arterioles become prominent.
As the predecidual change develops, the stromal cells
acquire distinct cell borders and slightly basophilic cyto-
plasm. Finally, the nuclei are less basophilic and the
chromatin texture becomes finer. For day 23 secretory
endometrium, the predecidua surrounds individual
spiral arterioles (Figure 6.4A), and by day 24, it bridges
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B
FIGURE 6.3—cont'd
Day 21: Endometrial glands with
luminal secretion are associated with
early stromal edema (B). Day 22: The
endometrial stroma shows prominent C

edema (C).

multiple vessels (Figure 6.4B). Day 25 secretory endo-
metrium is characterized by thin aggregates of prede-
cidua below the endometrial surface (Figure 6.4C)
whereas a thick band of predecidua beneath the surface
is present by day 26 (Figure 6.4D). Day 27 endometrium
shows abundant predecidua expanding downward from
the endometrial surface, with increased numbers of
stromal granulocytes (Figure 6.4E).

MENSTRUAL ENDOMETRIUM

The earliest feature of menstrual phase is defined by the
presence of discrete aggregates of condensed predecid-
ual cells (stromal breakdown), admixed with inflamma-
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tory cells and blood. As the menstrual phase progresses,
there is diffuse stromal breakdown with coordinated
collapse of the functionalis. Interspersed with fragments
of condensed stroma are glands that have a range of
morphologic appearances. They vary in size and shape
and are lined by cells displaying variable amounts of
apical cytoplasm, ranging from abundant apical to
minimal, the latter resulting in a delicate appearance of
the glands (secretory exhaustion) (Figure 6.5). The
presence of both components (stromal breakdown and

FIGURE 6.4

Late secretory endometrium. Day 23:
Predecidual change is present as
“cuffing” around spiral arterioles (A).
Day 24: Predecidual change bridges
multiple vessels (B).

secretory exhausted glands) is evidence that ovulation
has occurred.

A number of conditions may lead to dysfunctional uterine
bleeding, which can be thought of as bleeding resulting
from alterations in the normal cycling pattern of the
endometrium. Dysfunctional uterine bleeding typically
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C
FIGURE 6.4—cont’d
Day 25: Predecidua is present as a
thin layer beneath the surface (C).
Day 26: A thick layer of predecidua
forms a band beneath the surface D

(D).

occurs in women from the third to the sixth decade and
the most common causes include leiomyomata (particu-
larly if submucosal), chronic endometritis, endometrial
polyps, and anovulation. In addition to physical examina-
tion, clinical workup should include a variety of methods
to identify structural abnormalities such as uterine

imaging (either with ultrasonography or direct visualiza-
tion through hysteroscopy) and/or endometrial sampling.
Asexpected, direct visualization is most sensitive in iden-
tifying submucosal leiomyomata and endometrial polyps
but it has essentially no role in detecting endometritis or
anovulation.
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FIGURE 6.4—cont’d
(E) Day 27: Predecidual change extends deep into the functionalis.

FIGURE 6.5

Ovulatory menstrual endometrium. Diffuse stromal breakdown with cord-like condensation of predecidua is associated with
exhausted secretory glands.
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SUBMUCOSAL LEIOMYOMATA

CLINICAL FEATURES

Uterine leiomyomata are extremely common, present in
up to 80% of hysterectomy specimens, irrespective of
the indication for surgery. However, they cause symp-
toms in only about one-quarter of reproductive-aged
women, with symptomatic leiomyomata generally pre-
senting after age 35. Symptoms, when present, typically
include pelvic pain or pressure, abnormal uterine bleed-
ing, and/or reproductive dysfunction. Type and severity
of these symptoms are associated with tumor location
and size; submucosal leiomyomata, which attenuate
the overlying endometrium are commonly associated
with abnormal bleeding.

e
LEIOMYOMATA - FACT SHEET

Definition
» Benign mesenchymal tumor of the uterus composed of fascicles of
bland smooth-muscle cells

Incidence and Location

» Most common uterine neoplasm
» May be submucosal, intramural, or subserosal

Morbidity and Mortality

» Only 25% of tumors in reproductive-age women are symptomatic
» Most common indication for hysterectomy

Race and Age Distribution

» Reproductive-age women

» Symptomatic tumors generally present after age 35 years
» More common in black women

Clinical Features

» Pelvic pain, abdominal pressure, abnormal uterine bleeding, and
reproductive dysfunction

» Severity of symptoms related to tumor size and location

» Bleeding common in submucosal tumors

Radiologic Features
» Well-circumscribed, homogeneous mass by ultrasound

Prognosis and Treatment

» Surgery mainstay of treatment

» Medical management possible in some cases

» Patients undergoing myomectomy require subsequent surgery in up
to 26% of cases

RADIOLOGIC FEATURES

Ultrasonography, either transvaginal or transabdomi-
nal, is the preferred modality in the evaluation of uterine
leiomyomata, which typically appear as well-circum-
scribed homogeneous masses. Associated calcifications
may sometimes be evident on conventional radiographs
obtained for other indications.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Leiomyomata are typically well circumscribed with a
white, bulging cut surface and firm, rubbery texture, but
these features are rarely identified in biopsy/curettage
specimens. In hysterectomy specimens, submucosal
leiomyomata may have a hemorrhagic or ulcerated
surface secondary to compression.

MicroscoPIC FINDINGS

Endometrial biopsies/curettages containing frag-
ments of leiomyoma(s) seldom present diagnostic chal-
lenges. Histologically, they are composed of fascicles of
bland tapered smooth-muscle cells with abundant eosin-
ophilic cytoplasm and spindled nuclei having pale chro-
matin (Figure 6.6A). Occasionally, endometrial biopsies
fail to sample the submucosal leiomyoma; however, an
underlying leiomyoma may be associated with local
effects, such as regions of functionalis having few or no
glands (Figure 6.6B). The presence of two or more strips
of aglandular functionalis at least 2 mm in length raises

|
SUBMUCOSAL LEIOMYOMATA - PATHOLOGIC FEATURES

Gross Findings
» Fragments of white, firm tissue

Microscopic Findings

» Fascicles of bland tapered smooth-muscle cells with abundant
eosinophilic cytoplasm and spindled nuclei having pale chromatin

» Regions of functionalis having few or no glands (at least 2 mm
in length) are suggestive of a submucosal leiomyoma in
endometrial samplings

Immunohistochemical Findings

» h-caldesmon, smooth-muscle actin, and desmin positive
» ER and PR positive
» Variable positivity for CD10

Differential Diagnosis

» Myometrium

» Leiomyosarcoma

» Endometrial stromal sarcoma
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A
FIGURE 6.6
Submucosal leiomyoma. Intersecting
bundles of benign-appearing smooth
muscle cells (A). An area of functio-
B nalis lacks endometrial glands, sug-

gesting an underlying submucosal
leiomyoma (B).

the possibility of a submucosal leiomyoma. It is impor-
tant to bear in mind that other conditions can lead to
aglandular functionalis, including atrophic endome-

ANCILLARY STUDIES

trium, polyps, hormone therapy, and endometrial IMMUNOHISTOCHEMISTRY
stromal neoplasms; therefore, these possibilities should
also be considered when fragments of aglandular stroma Uterine smooth muscle tumors characteristically

are present in an endometrial sampling. show strong, diffuse positivity for smooth muscle
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markers, including h-caldesmon, smooth-muscle actin,
and desmin. These tumors may also express CDI10,
although in most cases not to the extent seen in endo-
metrial stromal tumors. In addition, since they are
hormonally dependent neoplasms, they are often posi-
tive for ER and PR.

DIFFERENTIAL DIAGNOSIS

Fragments of leiomyoma must be distinguished from
sampling of normal myometrium, as well as, more
importantly, from malignant conditions such as leio-
myosarcoma and endometrial stromal sarcoma. The
neoplastic cells of leiomyomata tend to be more tightly
packed than normal myometrium and show intersecting
fascicles without the organized and sometimes parallel
bundle formation, seen in normal myometrium. Leio-
myosarcomas typically have an infiltrative border (which
may not be apparent in biopsy/curettage material), geo-
graphic tumor necrosis, increased mitotic activity, and
cytologic atypia, whereas endometrial stromal sarcomas
are typically more cellular, have cells with scant cyto-
plasm, display a whorled rather than fascicular architec-
ture, and a characteristic vascular pattern of small to
medium-sized spiral vessels.

PROGNOSIS AND THERAPY

Surgery is the mainstay of treatment (either myomec-
tomy or hysterectomy), although medical therapy with
a variety of hormone modulatory substances may be
useful in certain clinical instances. Recently, uterine
artery embolization has emerged as an alternative treat-
ment. Patients undergoing myomectomy require a
second operation for recurrent tumors in 10-26 % of
cases.

CHRONIC ENDOMETRITIS

CLINICAL FEATURES

Chronic endometritis is typically a disorder affecting
reproductive-age women, although it may also occur in
postmenopausal patients. It may accompany pelvic
inflammatory disease of the upper genital tract; it may
be associated with instrumentation or the presence of
an intrauterine contraceptive device; or follow a recent
pregnancy. Intermenstrual bleeding is the most common
manifestation of endometritis; additionally, the disorder

|
CHRONIC ENDOMETRITIS - FACT SHEET

Definition

» Chronic inflammation including plasma cells (diagnostic),
lymphocytes, eosinophils, and occasionatly lymphoid aggeigates

Incidence

» May be present in up to 10% of endometrial samples obtained
from women with irregular bleeding

Morbidity and Mortality

» Association with pelvic inflammatory disease
» Common cause of intermenstrual bleeding

» May be associated with infertility

Age Distribution
» Reproductive-age women

Clinical Features

» May accompany pelvic inflammatory disease of the upper
genital tract, be associated with instrumentation or the presence
of an intrauterine contraceptive device, or follow a recent
pregnancy

» Intermenstrual bleeding most common symptom

Prognosis and Treatment

» Antibiotic therapy treatment of choice
» Improvement of symptoms within 48-72 hours following initiation
of therapy in 90% of women

may be associated with infertility. The prevalence of
chronic endometritis varies widely in different patient
populations, ranging from < 1% to nearly 10% of all
endometrial samples done for irregular bleeding. Caus-
ative agents include Chlamydia trachomatis, Neisseria
gonorrhoeae,  Streptococcus — agalactiae, Mycoplasma
hominis, and various viruses.

RADIOLOGIC FEATURES

Most cases are not associated with a radiologic correlate,
although uterine luminal adhesions or a thickened
endometrial stripe may be present on ultrasound
examination.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Chronic endometritis typically is not detected on
gross examination; however, in cases of uterine obstruc-
tion, most commonly seen in postmenopausal patients,
pyometra may be present with a purulent, foul-smelling
exudate occupying the endometrial cavity.
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MicroscoPIC FINDINGS

Chronic endometritis is defined by the presence of
plasma cells within the functionalis of the endometrium.
Plasma cells are most often found in the stroma just
below the endometrial surface and in areas of stromal
breakdown (Figure 6.7A). In some instances the pres-
ence of plasma cells is not synonymous with chronic
endometritis, as they are occasionally encountered in
endometrial polyps and in late menstrual endometrium.
In these instances, their presence should be noted, but
the diagnosis of chronic endometritis should not be
made. Lymphocytes, eosinophils, and occasionally lym-
phoid aggregates (Figure 6.7B) may be found, but in the
absence of plasma cells, are not sufficient to justify the
diagnosis of chronic endometritis.

ANCILLARY STUDIES

HISTOCHEMISTRY AND IMMUNOHISTOCHEMISTRY

Plasma cells are readily identified by hematoxylin
and eosin staining due to their characteristic cytomor-
phology. However, in difficult cases, methyl green
pyronin or CD138 (syndecan) can be used.

DIFFERENTIAL DIAGNOSIS

As occasional plasma cells can be seen in late menstrual
endometrium and in the stroma of endometrial polyps,
their presence does not always signify an infectious eti-
ology and the diagnosis of chronic endometritis should
not be rendered in these cases. Uncommonly, primary

-
CHRONIC ENDOMETRITIS - PATHOLOGIC FEATURES

Gross Findings
» Not typically detectable

Microscopic Findings

» Plasma cells are most often found in the stroma just below the
endometrial surface and in areas of stromal breakdown

» Lymphocytes, eosinophils, and lymphoid aggregates may be
present

Immunohistochemical Features

» Plasma cells are methyl green pyronin or CD138 (syndecan)
positive

Differential Diagnosis

» Endometrial polyp

» Late menstrual endometrium
» Lymphoproliferative disorder

lymphoproliferative disorders may occur in the uterus.
They can also mimic chronic endometritis, but can
usually be distinguished by diffuse involvement of the
endometrium.

PROGNOSIS AND THERAPY

Antibiotic therapy is the treatment of choice; 90 % of
women experience improvement within 48-72 hours of
institution of therapy.

ENDOMETRIAL POLYP

CLINICAL FEATURES

Endometrial polyps are relatively common, being present
inupto25 % of women; however, not all polyps are symp-
tomatic. They more commonly occur in women > 40
years of age. Less than 5% are associated with neoplasia
and almost invariably occur in postmenopausal women.
Of those that are symptomatic, the most common mani-
festation is abnormal bleeding (particularly postmeno-
pausal or intermenstrual).

e
ENDOMETRIAL POLYP — FACT SHEET

Definition

» Polypoid proliferation of endometrial stroma and glands with
irregular architecture frequently associated with thick-walled
blood vessels

Incidence and Location

» Most common in the fundus
» Relatively common; present in up to 25% of women

Age Distribution
» If symptomatic, most commonly affects women > 40 years

Clinical Features

» If symptomatic, abnormal bleeding most common manifestation
(particularly postmenopausal or intermenstrual)

» Less than 5% associated with neoplasia (almost invariably in
postmenopausal women)

Radiologic Features
» Polypoid or sessile mass by ultrasound

Prognosis and Therapy

» Excellent prognosis if not associated with neoplasia

» Fractional dilatation and curettage, done in association with
hysteroscopy or other imaging techniques, treatment of
choice
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FIGURE 6.7
Chronic endometritis. Scattered plasma cells are present in the endometrial stroma (A). Lymphoid follicles may be seen

(B).



212

GYNECOLOGIC PATHOLOGY

RADIOLOGIC FEATURES

Transvaginal ultrasound, which is the preferred method
for evaluation, typically reveals a polypoid or sessile
mass occupying the endometrial cavity.

PATHOLOGIC FEATURES

GROSSs FINDINGS

These lesions are frequently polypoid and may have
either a thin connecting stalk or be broad based. They
typically have a firm or fleshy appearance and, on cut
section, cysts may be apparent.

MicroscopriC FINDINGS

As a result of endometrial sampling by biopsy or
curettage, polyps are often removed piecemeal, leading
to loss of several useful architectural features such as
central vessels, surface lining epithelium, and a connect-
ing stalk. In general, two of the three following features
should be present before a diagnosis of endometrial
polyp is rendered: thick-walled vessels, altered stroma
(often with increased fibrosis and collagen deposition),
and irregular gland architecture (Figure 6.8A). Infre-
quently, scattered cells with bizarre nuclei may be seen
in the stroma.

ENDOMETRIAL POLYP — PATHOLOGIC FEATURES

Gross Findings

» Pedunculated, polypoid, or sessile
» Firm or fleshy

» Solid and/or cystic cut surface

Microscopic Findings

» Altered gland architecture with cysts and irregular gland
outlines

» Altered stroma (often with increased fibrosis and collagen
deposition)

» Thick-walled vessels

Differential Diagnosis

» Low-grade miillerian adenosarcoma
» Atypical polypoid adenomyoma
» Lower uterine segment/basalis

DIFFERENTIAL DIAGNOSIS

The differential diagnoses includes low-grade miillerian
adenosarcoma (Figure 6.8B), which, in contrast to endo-
metrial polyp, will exhibit periglandular condensation

FIGURE 6.8

Endometrial  polyp.  Thick-walled
vessels, dense stroma and irregularly-
shaped glands are seen (A).
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FIGURE 6.8—cont'd

Low-grade miillerian adenosarcoma.

Fronds with a phyllodes architecture

show hypercellular stroma that con-

denses under bland epithelium (B).
Atypical polypoid adenomyoma. Fib- C
romuscular stroma surrounds complex
endometrial glands with squamous
morular metaplasia (C).

of endometrial stroma with increased stromal mitoses
and stromal atypia; atypical polypoid adenomyoma
(Figure 6.8C) characterized by fibromyomatous stroma
admixed with a variably complex, often lobulated glan-
dular component, typically with squamous morular
metaplasia; and lower uterine segment/basalis, which
often displays altered, compact stroma, but lacks the
thick-walled vessels and irregularly shaped glands char-
acteristic of endometrial polyp.

PROGNOSIS AND THERAPY

Fractional dilatation and curettage, done in association
with hysteroscopy or other imaging techniques, is the
treatment of choice. Polyps may be missed without the
assistance of imaging. It is difficult to assess the rate of
recurrence due to the variability in, and frequent lack
of, symptoms.
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ANOVULATION

CLINICAL FEATURES

Anovulatory cycles are one of the most common causes
of abnormal uterine bleeding. When associated with
menopause, anovulation is typically due to the declining
functional capacity of the ovary. In younger patients,
disorders in the hypothalamic—pituitary system may
contribute to anovulatory bleeding. Whatever the ulti-
mate cause, dysregulation of the balance between estro-
gens and progestins results in alterations in endometrial
vascular homeostasis and leads to irregular bleeding.

RADIOLOGIC FEATURES

Transvaginal ultrasound may be useful in identifying
endometrial and myometrial structural abnormalities. It
allows for measurement of the thickness of the endome-
trium, which normally should not exceed 10 mmy;
however, this threshold may be exceeded in patients
with anovulatory bleeding.

PATHOLOGIC FEATURES

GROSS FINDINGS

In hysterectomy specimens, the endometrial lining
may be irregularly thickened. In biopsy/curettage speci-
mens, an abundance of tissue may be the only finding.

|
ANOVULATION - FACT SHEET

Definition
» Failure, cessation, or suppression of ovulation

Incidence
» Most common cause of dysfunctional uterine bleeding

Age Distribution
» Most common during perimenopausal period

Clinical Features
» Abnormal uterine bleeding

Radiologic Features
» Thickened endometrial stripe by transvaginal ultrasound

Prognosis and Therapy

» Cyclic hormonal therapy
» Endometrial ablation or hysterectomy

MicroscopPIC FINDINGS

Multiple histologic patterns may be seen depending
on the presence or absence of elevated estrogen levels.
Persistent estrogenic stimulation leads to formation of
cystically dilated endometrial glands with an irregular
distribution (Figure 6.9A). Stromal breakdown may be
patchy due to ischemia from focal fibrin thrombi in
spiral arterioles. In the absence of persistent estrogen
elevation, two patterns may be seen depending on the
duration of estrogen exposure. With longer exposure,
the cystically dilated glands are not prominent, but
other features of anovulation, including tubal metapla-
sia (Figure 6.9B), patchy breakdown and surface repair
are present. With abrupt loss of estrogen (defect in
follicular growth; “failed follicle”), uniform tubular
glands with diffuse stromal breakdown are seen (Figure
6.9C). Another pattern that may be associated with dis-
turbances in ovulation is a mixture of proliferative and
secretory-pattern endometrium, which is composed of
both tubular glands (proliferative pattern) and secretory
changes (involving either or both glands and stroma)
(Figure 6.10).

DIFFERENTIAL DIAGNOSIS

The identification of anovulation as the cause of abnor-
mal bleeding is essentially a diagnosis of exclusion and
based on clinicopathologic correlation. Once structural
causes, cancer, and endometritis have been excluded,
laboratory data such as serum hormone levels, determi-
nation of basal body temperature, and liver function
tests may provide useful information as to the cause of
the bleeding.

e
ANOVULATION - PATHOLOGIC FEATURES

Gross Findings

» Irregularly thickened endometrial lining
» Abundance of tissue may be the only finding in biopsy/curettage

Microscopic Findings
» Different patterns depending on estrogen levels:

» Irregularly distributed cystically dilated endometrial glands
with tubal metaplasia, patchy stromal breakdown, focal fibrin
thrombi in spiral arterioles, and surface repair

» Uniform tubular glands with diffuse stromal breakdown and
absence of predecidual changes

» Mixed proliferative and secretory-pattern endometrium

Differential Diagnosis

» Endometrial polyp
» Ovulatory menstrual endometrium
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FIGURE 6.9

Anovulatory endometrium. Cystically

dilated glands with irregular outlines

(A). Some cells are ciliated (tubal B
metaplasia) (B).

The histologic differential diagnosis of anovulatory
changes include endometical polyp and ovulatory men-
strual endometrium. Similar to anovulatory endome-
trium, endometrial polyps may have cystically dilated
glands; however, they are characterized by a frequent
polypoid appearance, compact or collagenized stroma,
and prominent vessels. The presence of diffuse stromal
breakdown associated with a defect of follicular growth
can be distinguished from diffuse stromal breakdown of

ovulatory endometrium by the lack of both stromal pre-
decidual and glandular secretory changes.

PROGNOSIS AND THERAPY

The most commonly used treatment for anovulatory
bleeding is administration of cyclic estrogens with pro-
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FIGURE 6.9—cont'd

Diffuse stromal breakdown in the
presence of uniform tubular glands

©).

FIGURE 6.10

Mixed-pattern endometrium. Prolif-
erative and secretory glands are
seen.

gestins added in the last 10-15 days of a 25-day cycle.  patients who are refractory to other modes of
This regimen can be repeated for 3-6 months, followed  treatment.

by endometrial sampling. In older patients and those

not desiring pregnancy, endometrial ablation may be

an option; however, approximately 10% of patients

continue to have bleeding following the procedure. The National Cancer Institute defines “metaplasia” as
Finally, vaginal hysterectomy may be appropriate for  “a change of cells to a form that does not normally



CHAPTER 6 Benign Endometrium

217

occur in the tissue in which it is found.” Thus, strictly
speaking, many examples of endometrial metaplasia
are not true metaplasias, but rather alternative differen-
tiation of the cells normally seen in the gynecologic
tract. However, since the term has persisted in the
literature, it will be used in this chapter.

Endometrial metaplasias may be associated with a
wide spectrum of endometrial pathology, ranging from
benign conditions to endometrial carcinoma. Not
infrequently, the distinction between metaplasia and
neoplasia can be challenging to the pathologist and the
terms “atypical metaplasia” and “complex metaplasia”
have been used to indicate uncertainty in the biologic
potential of a given lesion.

SQUAMOUS METAPLASIA

CLINICAL FEATURES

Squamous metaplasia is most commonly encountered in
menopausal women or in women who are undergoing
evaluation in the context of infertility. The presenting
clinical features reflect the associated underlying process
associated with it.

PATHOLOGIC FEATURES

MicroscoPIC FINDINGS
Squamous metaplasia is one of the most common
metaplastic changes to involve the endometrium. It may

|
SQUAMOUS METAPLASIA — FACT SHEET

Definition
» Squamous differentiation within the endometrium

Age Distribution
» Most common in menopausal women or in women undergoing
evaluation for infertility

Clinical Features

» Typically asymptomatic

» If associated with preneoplastic or neoplastic conditions, irregular
bleeding may occur

Prognosis and Treatment

» Marginal increased risk (< 5%) of adenocarcinoma on follow-up if
isolated squamous morules

» Higher risk of carcinoma if associated with indeterminate lesions

» Periodic endometrial sampling warranted for isolated squamous
morules or indeterminate lesions

» Hormonal or surgical treatment for precancerous or cancer lesions

be seen in association with a variety of histologic
changes, ranging from benign reactive processes (e.g.,
chronic endometritis, intrauterine devices, and trauma)
to adenocarcinoma. The most common pattern of squa-
mous differentiation is nonkeratinizing, forming small
clusters (termed morules), which have uniform cells
with eosinophilic cytoplasm and round, centrally located
nuclei (Figure 6.11). Morules typically are located
within the gland lumens and may show central necrosis.
Squamous morules may be an isolated finding in an
otherwise normal appearing endometrium; however,
they are more frequently associated with some degree
of glandular crowding and complexity ranging from
indeterminate to carcinoma.

DIFFERENTIAL DIAGNOSIS

Whenever squamous morules are identified, a coexist-
ing neoplastic process (atypical endometical hyperpla-
sia/carcinoma) should be excluded. It is important also
to consider the possibility of an atypical polypoid adeno-
myoma, which can be recognized by the presence of
polypoid fragments of tissue containing architecturally
irregular glands with a lobulated distribution, set in a
fibromuscular stroma.

PROGNOSIS AND THERAPY

The majority of patients with a diagnosis of isolated
squamous morules have essentially no increased risk of
finding adenocarcinoma on follow-up sampling (< 5% ).
The subset of squamous morular metaplasia associated
with gland crowding does have a higher risk of being
associated with carcinoma (14%) on follow-up sam-
pling. Occasional cases of squamous morular metaplasia
recur after a number of normal biopsies. In light of these
observations, periodic endometrial sampling is war-
ranted for patients with a diagnosis of squamous morular
metaplasia.

|
SQUAMOUS METAPLASIA - PATHOLOGIC FEATURES

Microscopic Findings

» Nonkeratinizing squamous differentiation most common
(squamous morules)

» Small clusters of cells with uniform round, centrally located nuclei
and eosinophilic cytoplasm typically located within the gland
lumens

Differential Diagnosis

» Endometrioid endometrial adenocarcinoma with extensive
squamous differentiation

» Atypical polypoid adenomyoma
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MUCINOUS METAPLASIA

CLINICAL FEATURES

Mucinous metaplasia is most often encountered in
menopausal women in the setting of hormone replace-
ment therapy. It is one of the least commonly observed
types of endometrial metaplasia.

PATHOLOGIC FEATURES

MicroscorIC FINDINGS

The morphologic appearance encountered in muci-
nous metaplasia ranges from simple cuboidal or colum-
nar endocervical mucinous epithelium to complex
proliferations consistent with adenocarcinoma (Figures
6.12A and B). These lesions are best classified by assess-
ing the degree of architectural complexity, including the
presence of papillary structures and cribriforming (the
latter two features strongly suggestive of malignancy) as
they typically show low-grade cytologic features.

DIFFERENTIAL DIAGNOSIS

One of the major diagnostic challenges associated with
mucinous metaplasia of the endometrium is its distinc-
tion from mucinous differentiation in an endometrial

FIGURE 6.11

Squamous morular metaplasia. Aggre-
gates of nonkeratinizing squamous
cells show bland cytologic features.

|
MUCINOUS METAPLASIA - FACT SHEET

Definition
» Presence of cuboidal or columnar mucinous epithelium within the
endometrium

Age Distribution
» Most often in menopausal women in the setting of hormone
replacement therapy

Clinical Features
» Typically asymptomatic

Prognosis and Treatment

» Low risk for associated carcinoma if no significant architectural
complexity

» High risk of carcinoma if complex architecture (microacinar or
papillary growth)

» Follow-up biopsy within 6 months recommended if any degree of
architectural complexity

-
MUCINOUS METAPLASIA - PATHOLOGIC FEATURES

Microscopic Findings

» Range of morphologies from simple cuboidal or columnar
endocervical-type mucinous epithelium to more complex
proliferations (papillary and microacinar)

Differential Diagnosis

» Mucinous or mixed mucinous and endometrioid carcinoma
» Microglandular change in cervix
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FIGURE 6.12

Mucinous metaplasia and mimics.

Cells with abundant pale cytoplasm

show minimal architectural complex-

ity (A). A mucinous proliferation with B
severe architectural atypia is indica-

tive of adenocarcinoma (B).

carcinoma (microglandular-like) (Figure 6.12B). Pres-
ence of the following features in biopsy specimens
has been shown to favor the diagnosis of endometrial
adenocarcinoma: stromal foam cells, other fragments
of tissue with atypical hyperplasia/EIN and complex
architecture. Complex (microglandular-like) mucinous
proliferations may also be confused with cervical micro-
glandular hyperplasia. However, in the latter, the glands
have a very homogeneous architecture with subnuclear

vacuoles, minimal cytologic atypia and mitotic activity
(Figure 6.12C).

PROGNOSIS AND THERAPY

Although the natural history of mucinous metaplasia
is not well defined, in general, cases without significant
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architectural complexity are considered to have a low
risk for associated carcinoma. However, a very high
percentage of cases having complex architecture, such
as microacinar or papillary growths, will show carci-
noma on subsequent biopsy. Mucinous proliferations
displaying any degree of architectural complexity should
be followed with a biopsy within 6 months.

EOSINOPHILIC METAPLASIA

CLINICAL FEATURES

Similar to mucinous metaplasia, eosinophilic metaplasia
is most often seen in menopausal women undergoing
hormone replacement therapy.

PATHOLOGIC FEATURES

MicrOscOPIC FINDINGS

The cells are cuboidal to columnar and characterized
by moderate amounts of pale pink cytoplasm, resem-
bling that seen in ciliated cells of the fallopian tube. In
fact, eosinophilic metaplasia often closely resembles
tubal (or ciliated cell) metaplasia, except for the lack of
cilia (Figure 6.13A). There is considerable variability in
the appearance of the cytoplasm, ranging from distinctly
granular (resembling Hiirthle cells of the thyroid) to
very dense and pink (squamous-like), which should not

FIGURE 6.12—cont’d

Cervical microglandular change: Endo-
cervical glands with abundant mucin
and immature squamous metaplasia
are closely apposed and may be con-
fused with carcinoma with mucin-
ous features. Notice the presence of
striking subnuclear vacuoles (C).

EOSINOPHILIC METAPLASIA — FACT SHEET

Definition
» Presence of epithelium with abundant pink cytoplasm within the
endometrium

Age Distribution

» Most often in menopausal women in the setting of hormone
replacement therapy

Clinical Features
» Typically asymptomatic

Prognosis and Treatment

» Low risk for associated carcinoma if no significant architectural
complexity

EOSINOPHILIC METAPLASIA — PATHOLOGIC FEATURES

Microscopic Findings

» Range of appearances from simple cuboidal or columnar cells with
eosinophilic cytoplasm to more complex papillary and/or
microacinar proliferations

Differertial Diagnosis

» Complex endometrial hyperplasia/carcinoma with eosinophilic
metaplasia
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FIGURE 6.13

Eosinophilic metaplasia. Cells with
abundant dense pink cytoplasm are

seen (A). The eosinophilic cells have
slightly enlarged round nuclei, some B
with visible nucleoli (B).

be confused with squamous metaplasia (Figure 6.13B).
The nuclei are typically round and they may show
degenerative changes including nuclear enlargement
and smudgy chromatin. In parallel to mucinous and
tubal metaplasias, eosinophilic change is associated with
a variety of benign, premalignant and malignant condi-
tions, and the degree and extent of architectural com-
plexity stratifies patients at risk for carcinoma.

PROGNOSIS AND THERAPY

As with mucinous metaplasia, concern for associated
carcinoma is greater as the level of architectural com-
plexity increases. For lesions exhibiting any complex
micropapillary or microglandular growth, follow-up
within 6 months is recommended.
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TUBAL (CILIATED CELL) METAPLASIA

CLINICAL FEATURES

Ciliated cells are normally present at various locations
throughout the gynecologic tract, including the surface
endometrium (particularly during the proliferative
phase of the cycle). Endometrial glands lined by ciliated

'
TUBAL (CILIATED CELL) METAPLASIA - FACT SHEET

Definition
» Epithelium with eosinophilic cytoplasm and conspicuous cilia

Age Distribution
» Most often in menopausal women in the setting of hormone
replacement therapy

Clinical Features
» Typically asymptomatic
» Associated with hyperestrogenic states

Prognosis and Treatment

» Low risk for associated carcinoma if no significant architectural
complexity

cells, however, are not a feature of normally cycling
endometrium and extensive tubal metaplasia is often
associated with anovulatory endometrium and hormone
replacement therapy. Thus, there appears to be a link
between tubal metaplasia and hyperestrogenic
states.

PATHOLOGIC FEATURES

MicroscopPiC FINDINGS

The cells of tubal metaplasia display conspicuous
cilia and eosinophilic cytoplasm. Typically, there are
accompanying clear round cells similar to those seen in
fallopian tube epithelium (Figure 6.14). Tubal metapla-
sia, as with other metaplasias previously described, can
be associated with a wide range of histologic entities,
including carcinoma.

]
TUBAL (CILIATED) METAPLASIA - PATHOLOGIC FEATURES

Microscopic Findings

» Cells with eosinophilic cytoplasm and conspicuous cilia

» Can be seen in association with a range of endometrial
abnormalities, including anovulation, endometrial polyp,
premalignant and malignant processes

FIGURE 6.14
Tubal metaplasia. Ciliated cells with

abundant eosinophilic cytoplasm and
slightly enlarged nuclei with nucleoli

(right).
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PROGNOSIS AND THERAPY

As with other endometrial metaplasias, concern for
associated risk of carcinoma increases with greater
architectural complexity. For lesions exhibiting complex
papillary or microglandular growth, follow-up within 6
months is recommended.

PAPILLARY SYNCYTIAL METAPLASIA

CLINICAL FEATURES

Papillary syncytial metaplasia is most often seen in
menopausal women on hormone replacement therapy.

PATHOLOGIC FEATURES

MicrROscoOPIC FINDINGS

Metaplasias that involve the endometrial surface epi-
thelium are often associated with surface repair. The
cells have indistinct cellular borders (syncytium), eosin-
ophilic cytoplasm and loss of nuclear polarity imparting
a disorganized pseudopapillary appearance. These
changes are typically seen overlying stromal breakdown.
However, no convincing papillary architecture or strik-
ing cytologic atypia is seen. Occasional apoptotic and
acute inflammatory cells may also be present (Figure
6.15A). A morphologically different, although etiologi-
cally related, type of degenerative repair is seen in
polyps that have undergone ischemic changes and

PAPILLARY SYNCYTIAL METAPLASIA - FACT SHEET

Definition

p Stratified syncytial epithelial process associated with endometrial
stromal breakdown, thought to represent a reparative
phenomenon

Incidence

p Associated with abnormal causes of stromal breakdown and
hormone replacement therapy

Age Distribution
» Typically in perimenopausal and menopausal women

Clinical Features
» May be seen in association with abnormal uterine bleeding

Prognosis and Treatment
» Benign

necrosis (Figure 6.15B). The epithelium, instead of
forming syncytia, forms small papillary clusters with
cells having a hobnail appearance.

|
PAPILLARY SYNCYTIAL METAPLASIA — PATHOLOGIC FEATURES

Microscopic Findings

» Typically seen in surface epithelium and less commonly in
superficial endometial glands

» Stratified cells with indistinct cell borders, eosinophilic
cytoplasm, and loss of nuclear polarity, forming a syncytium

» Pseudopapillae without fibrovascular cores may be seen

» Bland nuclear features

» Associated stromal breakdown

Differential Diagnosis
» Endometrial carcinoma with papillary features

DIFFERENTIAL DIAGNOSIS

If little or no stromal breakdown is present, papillary
syncytial metaplasia must be distinguished from carci-
noma due to the presence of exfoliated cells in papillary
clusters. In general, carcinoma must be seriously con-
sidered if any of the following are present: well-defined
papillae having stromal cores, microglandular organiza-
tion, or epithelium exhibiting significant cytologic atypia
(Figure 6.15C).

PROGNOSIS AND THERAPY

Typically, surface reparative changes are benign self-
limited processes; however, occasionally, atypical hyper-
plasia or adenocarcinoma may be also associated with
stromal breakdown. In samples displaying a greater
than anticipated degree of cytologic atypia or other wor-
risome architectural features, careful follow-up (includ-
ing repeat sampling) is advised.

CLINICAL FEATURES

In postmenopausal patients with abnormal bleeding,
endometrial sampling is most often undertaken to rule
out a malignant process as precancerous lesions and
carcinoma may develop in the setting of unopposed estro-
gen associated with anovulation/menopause. Following
menopause, however, ovarian estradiol levels usually fall
to subfunctional levels and other sources of estrogenic
stimulation of the endometrium (obesity, hormonal
replacement therapy, or functioning ovarian tumors)
may be at play.
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FIGURE 6.15

Papillary syncytial metaplasia. Papillary clusters of epithelial cells with eosinophilic cytoplasm and bland nuclei are focally
associated with stromal breakdown (right) (A). Reparative changes associated with ischemia are seen in an endometrial

polyp (B).
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FIGURE 6.15—cont’d

Endometrial carcinoma with micro-
papillary growth. Irregular buds of
highly atypical cells are seen on the
endometrial surface (C).

|
POSTMENOPAUSAL ENDOMETRIUM - FACT SHEET

Definition
) Alteration of the endometrial lining secondary to menopause

Age Distribution
» Following menopause (usually sixth decade and above)

Clinical Features
» Typically asymptomatic
» Postmenopausal bleeding

Prognosis and Treatment
» Consideration of hormone replacement therapy

PATHOLOGIC FEATURES

MicroscoPIC FINDINGS

Frequently, endometrial samples taken from women
older than 50 years fail to display typical proliferative
or secretory patterns. These endometria are most
commonly labeled as either “inactive” or “atrophic”,
although these terms are not synonymous. Inactive
endometrium is defined as having sparse tubular glands
which resemble those of proliferative endometrium, but
show much less nuclear pseudostratification, lack
mitotic activity, and are associated with inactive stroma

|
POSTMENOPAUSAL ENDOMETRIUM - PATHOLOGIC FEATURES

Microscopic Findings
» Typically atrophic-appearing, thin strips of surface epithelium
with minimal or absent stroma

(Figure 6.16A). This is a descriptive term which may
be applied to numerous clinical settings, including that
seen at the conclusion of menstrual shedding, following
hormone therapy (contraceptive or replacement), or at
the transition to menopause.

Atrophic endometrium may present with one of
several morphologic patterns, although all share the car-
dinal feature of markedly thinned epithelium. In curet-
ting specimens, this is typically seen as thin strips of
surface epithelium with minimal or absent underlying
stroma (Figure 6.16B). In larger resections, including
polypectomy specimens, atrophic endometrium often
displays cystically dilated glands surrounded by dense
or collagenous stroma (Figure 6.16C).

PROGNOSIS AND THERAPY

Until recently, hormone replacement therapy was
widely prescribed for relief of menopausal symptoms;
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however, evidence now suggests that, although it does
provide symptomatic relief, there is an increased risk of
breast cancer in patients on long-term hormone replace-
ment therapy. Current guidelines suggest tailoring
hormone replacement therapy to patients’ risk factors
and re-evaluating the need for continued therapy at
regular intervals.

FIGURE 6.16

Postmenopausal endometrium. Inac-
tive endometrial glands show slight
pseudostratification but no mitotic
activity (A). Atrophic endometrium
shows superficial strips of cuboidal
cells in the absence of supporting
stroma (curetting) (B).

A spectrum of morphologic changes occur in the endo-
metrium during pregnancy, and their recognition is
essential to correctly interpret endometrial biopsy speci-
mens. Conceptually, the changes can be divided into
those affecting the endometrial stroma (decidualiza-
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FIGURE 6.16—cont’d

Atrophic endometrium with dense
stroma and cystically dilated glands
(hysterectomy) (C).

PREGNANCY-RELATED CHANGES - FACT SHEET

Definition

» Pregnancy-induced morphologic changes of endometrial stroma
(decidualization) and glands (Arias-Stella effect) secondary to
placental implantation

Incidence and Location
» Associated with pregnancy

» Stromal decidualization and Arias-Stella effect may occur
anywhere in the female genital tract

Microscopic Findings

» Decidual cells with abundant eosinophilic cytoplasm, central
nuclei, and distinct cell borders

» Hypersecretory endometrium with complex luminal epithelial
infoldings and increased intraluminal secretions

» Epithelial cells with abundant clear vacuolated cytoplasm and
variably atypical, hyperchromatic nuclei with a hobnail
appearance (Arias-Stella reaction)

» Immature chorionic villi with loose edematous stroma and
conspicuous double layer of trophoblast

» Placental implantation site with intermediate trophoblast
associated with a layer of fibrin (Nitabuch’s fibrin) and decidua

Differential Diagnosis

» Decidua vera (vs stromal pseudodecidualization)

» Arias-Stella effect (vs clear cell carcinoma)

» Implantation site (vs degenerated decidualized cells)

» Implantation site (vs hyaline change in the endometrium
secondary to scarring)

» Recent implantation site (vs old implantation site)

tion), those affecting the endometrial glands (hyper-
secretory endometrium and Arias-Stella effect), and
changes associated with early placentation (immature
chorionic villi and implantation site).

PATHOLOGIC FEATURES

MicroscoPIC FINDINGS

Decidualization of the endometrial stroma is the
response of the uterine lining to products of the corpus
luteum (progestins). After fertilization, predecidualized
cells are transformed into decidualized cells (or decidua
vera). Decidual cells are large with ample cytoplasm,
distinct cell borders and small, rounded nuclei (Figure
6.17A). Stromal decidualization is not diagnostic of
intrauterine pregnancy, as similar-appearing changes
may occur in response to exogenous progestin therapy
and ectopic pregnancy (pseudodecidualization). Of note,
these gestational stromal alterations are not confined to
the endometrium and in fact are commonly seen in the
cervix, upper genital tract, and peritoneum.

Hypersecretory endometrium (or gestational hyper-
plasia) is a late event in the luteal phase of the men-
strual cycle. It displays complex glands with frequent
intraluminal epithelial infoldings and increased secre-
tions (Figure 6.17B). Morphologic changes to these
hypersecretory glands in the presence of pregnancy-
associated hormones produce the Arias-Stella effect.
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The resultant glands have cells with abundant clear
vacuolated cytoplasm and often markedly enlarged,
variably atypical, hyperchromatic nuclei. Pseudoinclu-
sions and rare mitoses may be seen (Figure 6.17C). Not
infrequently, the cells project into the gland lumens
imparting a hobnail appearance. The Arias-Stella effect
in secretory endometrium is not diagnostic of intrauter-
ine pregnancy (as extrauterine gestations can lead to

FIGURE 6.17

Pregnancy-related endometrial chan-
ges. Stromal decidualization: Stromal
cells show abundant pink cytoplasm
(A). Hypersecretory endometrium:
Endometrial glands with multiple
infoldings and pseudopapillary forma-
tion are lined by cells with vacuolated
cytoplasm (B).

indistinguishable morphologic changes within the
endometrium).

Finding immature chorionic villi in an endometrial
sample is diagnostic of an early (first-trimester) intra-
uterine pregnancy. In the early stages of pregnancy, villi
have loose, edematous stroma with few visible capil-
laries; they are surrounded by a double layer of tro-
phoblasts, with the inner layer of cytotrophoblasts
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C
FIGURE 6.17—cont'd
Arias-Stella effect: Enlarged hyper-
chromatic nuclei project into gland
lumens (hobnail appearance) (C).

A

FIGURE 6.18

Intrauterine pregnancy. Immature
chorionic villi with loose edematous
stroma have nucleated red blood cells
in villous capillaries (A).

surrounded by an outer layer of syncytiotrophoblasts.
Fetal nucleated red blood cells can frequently be found
within the capillaries (Figure 6.18A). In the absence of
chorionic villi or trophoblast, the finding of a recent
implantation site in an endometrial sample is also suffi-
cient for the diagnosis of intrauterine pregnancy. A
recent implantation site is characterized by the presence
of intermediate trophoblast cells which are intermingled

with decidualized stroma, fibrinoid material in vessels,
and Nitabuch’s fibrin (Figure 6.18B). The intermediate
trophoblast cells have variable shape with moderate
amounts of amphophilic cytoplasm. Their nuclei are
large, lobated, and hyperchromatic with irregular con-
tours and often a “smudgy” appearance. Importantly,
even though the intermediate trophoblast cells infiltrate
the myometrium but they do not form a discrete mass.
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FIGURE 6.18—cont'd

Recent implantation site: Nitabuch’s
fibrin is juxtaposed to intermediate
trophoblast (B).

FIGURE 6.19

Differential diagnosis of pregnancy-
related changes. Clear cell carcinoma:
Neoplastic glands with focally papil-
lary formation are lined by highly
atypical cells (A)

ANCILLARY STUDIES DIFFERENTIAL DIAGNOSIS

Intermediate trophoblast cells are positive for cytokera-  Extensive Arias-Stella reaction may be misinterpreted
tins, inhibin, and HPL, which may be useful in distin- as endometrial clear cell adenocarcinoma (Figure 6.19A).
guishing implantation site from decidual cells. In the latter, the neoplastic cells typically have high
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FIGURE 6.19—cont'd

Endometrial scarring: Dense collagen
entraps scattered stromal cells. No
trophoblastic proliferation is seen

(B). Old implantation site: A nodular C
scar is no longer associated with tro-
phoblast (C).

nuclear-to-cytoplasmic ratio, prominent nucleoli, and
brisk mitotic activity. In contrast, Arias-Stella effect
often leads to large cells with a normal nuclear-to-cyto-
plasmic ratio, absent mitotic activity, and a mixed popu-
lation of normal-appearing and affected cells within the
same gland.

Because of the implications for clinical management
of identifying recent implantation site in biopsy speci-
mens, before making this diagnosis, three common

mimics should be excluded. Degenerated decidual cells
may have pyknotic nuclei that resemble those of
intermediate trophoblast (“pseudoimplantation site”);
however, they are not associated with Nitabuch’s fibrin,
which distinguishes them from true implantation site.
Rarely, hyaline change in the endometrium secondary
to injury may mimic the fibrinoid material of the implan-
tation site; however, the absence of associated inter-
mediate trophoblast cells is a useful negative finding in
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ruling out implantation site (Figure 6.19B). Finally, an
old implantation site may mimic a recent implantation
site. The most distinguishing feature of an old implanta-
tion site is the presence of nodular aggregates of hyaline
material lacking intermediate trophoblast cells (Figure
6.19C).
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7 Endometrial Neoplasia

Xavier Matias-Guiu

The term “endometrial neoplasia” encompasses a
spectrum of morphologic alterations that range from
endometrial hyperplasia to the different varieties of
endometrial carcinoma (EC). Hyperplasia and carci-
noma represent only two different points along the
spectrum of endometrial proliferations.

PRECURSOR LESIONS

ENDOMETRIAL HYPERPLASIA

Endometrial hyperplasia is defined by the 2003 World
Health Organization (WHO) classification as a spec-
trum of morphologic alterations ranging from benign
changes to premalignant disease, caused by an abnormal
hormonal environment. Histologically, these lesions
display a range of increasing architectural complexity
and nuclear atypia. A group of investigators has pro-
posed an alternative scheme to define precancerous
lesions of the endometrium. They use the term “endo-
metrial intraepithelial neoplasia (EIN)” to define
premalignant endometrial lesions that show specific
morphologic features, exhibit monoclonality, and share
molecular alterations with EC. Since both approaches
are used in daily practice, this chapter will present the
criteria and advantages of each.

CLINICAL FEATURES

Endometrial hyperplasia occurs frequently; it is esti-
mated that 150,000-200,000 new cases are diagnosed
every year in western countries. It usually occurs in
women around menopause; however, it may occur in
young women and adolescents. The most significant
etiologic factor is an unopposed estrogen source (endog-
enous or exogenous), which may occur under the fol-
lowing conditions: (1) successive prolonged periods of
anovulation; (2) unopposed estrogen administration in
the absence of progesterone; (3) peripheral conversion
of androgens to estrone in adipose tissue in obese women

ENDOMETRIAL HYPERPLASIA - FACT SHEET

Definition

» Spectrum of morphologic alterations, ranging from benign changes
to premalignant disease, caused by an abnormal hormonal
environment

Incidence

» Frequent (150,000-200,000 new cases diagnosed every year in
western countries)

Morbidity and Mortality

» Risk of carcinoma increases from 1 to 10% in simple or complex
hyperplasia without atypia to 25% in complex atypical hyperplasia

» 45-fold increased risk of developing carcinoma if EIN

Race and Age Distribution

» Higher incidence among Caucasian women
» Typically perimenopausal; however, young women and adolescents
may be affected

Clinical Features

» Abnormal vaginal bleeding most frequent
» Significant percentage asymptomatic

Prognosis and Treatment

World Health Organization Approach

» Simple and complex hyperplasia without atypia may be treated
with progestins

» Complex atypical hyperplasia usually treated with hysterectomy in
peri- and postmenopausal women, but treatment of choice in
premenopausal women is controversial

Endometrial Intraepithelial Neoplasia (EIN) Approach

» Benign hyperplasias treated with progestins
» EIN treated with hormone therapy or surgery (hysterectomy)

or in patients with polycystic ovarian syndrome; or (4)
estrogen-secreting ovarian neoplasms.

Patients with endometrial hyperplasia most fre-
quently present with abnormal vaginal bleeding,
although a significant percentage are asymptomatic.
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ENDOMETRIAL HYPERPLASIA -
PATHOLOGIC FEATURES

Gross Findings
» Irregular thickening of the endometrium

Microscopic Findings

World Health Organization Classification

» Simple hyperplasia without atypia: increased endometrial volume

with balanced proliferation of both glands and stroma with

absence of cytologic atypia

Complex hyperplasia without atypia: increased volume of glands

compared to stroma; glandular crowding with outpouching,

papillary infoldings, and back-to-back arrangement

» Simple and complex hyperplasia with atypia: architectural
features of simple and complex hyperplasia associated with
nuclear atypia (loss of axial polarity, large, round nuclei with
nucleoli and vesicular chromatin)

v

Endometrial Intraepithelial Neoplasia (EIN) System

» EIN: size > 1 mm; volume percentage stroma > 55%, cytologic
features different from background glands

» Benign hyperplasia sequence: Generalized, non uniform
proliferation of architecturally variably shaped glands +/- cysts,
tubal metaplasia, and fibrin thrombi

Differential Diagnosis

» Variations/artifact of normal cycling endometrium

» Anovulatory cycles/disordered proliferative endometrium
» Postmenopausal cystic atrophy

» Endometrial polyps

» Metaplasias

» Chronic endometritis

» Well-differentiated endometrioid adenocarcinoma

» Endometrial intraepithelial carcinoma

FIGURE 7.1

Endometrial hyperplasia. Irregular
white to yellow tissue is protruding
into the endometrial cavity.

PATHOLOGIC FEATURES

GROSss FINDINGS

Hyperplastic endometrium is often characterized by
abundant white to tan tissue (Figure 7.1) that may have
a diffuse or polypoid distribution, and may protrude
into the endometrial cavity.

MicroscopPIC FINDINGS
WHO Classification (2003)

The classification proposed by the International
Society of Gynecological Pathologists (ISGP) and formu-
lated by the WHO in 1994 and 2003 divides endometrial
hyperplasia into four subtypes, according to the degree of
architectural complexity and the presence or absence of
nuclear atypia (Box 7.1). Although application of this
system may seem simple, it is sometimes difficult to
implement in routine practice. Some studies have dem-
onstrated a considerable lack of reproducibility in the
diagnosis and classification of endometrial hyperplasia,
particularly in the recognition of cytologic atypia.

I ——
BOX 7.1

WORLD HEALTH ORGANIZATION CLASSIFICATION OF ENDOMETRIAL
HYPERPLASIA (2003)

Simple hyperplasia without atypia
Complex hyperplasia without atypia
Simple hyperplasia with atypia
Complex hyperplasia with atypia
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FIGURE 7.2

Simple hyperplasia without atypia.
The endometrial glands are crowded
and show irregular shapes and cystic
change.

FIGURE 7.3

Simple hyperplasia without atypia.
The glands show cytologic features
similar to those seen in proliferative
endometrium.
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Simple Hyperplasia without Atypia (SH) is
characterized by increased endometrial volume and
qualitative differences with normal cycling endome-
trium. There is a balanced proliferation of both glands
and stroma. The glands may exhibit marked variation in
size and shape (Figures 7.2 and 7.3); most are round and
tubular, but others are tortuous and cystically dilated
(so-called cystic or Swiss-cheese hyperplasia). They may
exhibit irregular outlines and limited epithelial budding.
The epithelial lining is pseudostratified, with the cells
being similar to those seen in the mid to late prolifera-
tive-phase endometrium (Figure 7.3), and secretory
changes are rarely present. Tubal metaplasia with cili-
ated cells is frequently seen. The epithelial cells display
oval nuclei with evenly dispersed chromatin and incon-
spicuous nucleoli. Mitotic figures and apoptotic bodies
are frequently noted. The stroma is abundant and cellu-
lar, as is seen in the mid to late proliferative phase. The
blood vessels are dilated and are frequently thrombosed.
Finally, although occasional irregular glandular out-
pouchings can occur in isolated glands, if the outpouch-
ings are numerous enough to produce a complex or
“back-to-back” glandular pattern, the diagnosis of
complex hyperplasia without atypia is justified.

Complex Hyperplasia without Atypia (CH) is
characterized by increased gland crowding in compari-
son to SH with a shift in the gland-to-stroma ratio in
favor of the glandular component (Figure 7.4). The
glands have irregular profiles and show outpouchings
and papillary intraluminal infoldings. Cell stratification
and cellular polarity are generally maintained and the

FIGURE 7.4

Complex hyperplasia without atypia.
The lesion shows increased architec-
tural complexity without significant
cytologic atypia.

cytologic features are similar to SH without significant
nuclear atypia. Mitotic figures and apoptotic bodies are
frequent. Varied metaplastic changes, including squa-
mous, ciliated, and clear cell, may be present. The inter-
vening stroma is cellular and compact. This lesion may
be localized and restricted to a few fragments in an
endometrial biopsy that otherwise shows a background
of SH or disordered proliferative-phase endometrium.

Simple Hyperplasia with Atypia (SHA) is a rare
type of hyperplasia characterized by the presence of
architectural features of SH associated with cytologic
atypia (see below).

Complex Hyperplasia with Atypia (CAH) is
characterized by the presence of architectural features
of CH, with the epithelial cells showing definite but
variable degrees of cytologic atypia.

Atypical endometrial hyperplasia (SAH and CAH) is
characterized by the presence of nuclear atypia in the
cells lining the glands. The nuclear atypia may be either
diffuse or focal (Figure 7.5). There is an increased
nuclear-to-cytoplasmic ratio and loss of axial polarity,
with the nuclei usually being large and round, in con-
trast to the elongated nuclei that are characteristic of
endometrial hyperplasia without atypia. Nuclear pleo-
morphism, anisonucleosis, and nuclear hyperchromasia
are also commonly seen. Nucleoli are enlarged and the
chromatin may be either evenly or irregularly dispersed.
Mitoses and apoptotic bodies are frequently found.
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FIGURE 7.5

Complex hyperplasia with atypia.

There is an increase in the glandular/
stromal ratio and the glands have a
complex architecture (A). At high

power, the cells show eosinophilic B
cytoplasm, loss of nuclear polarity,

and round nuclei with nucleoli (B).

The Endometrial Intraepithelial Neoplasia System

The EIN system has been proposed as an alternative
to the WHO classification of endometrial proliferative
lesions. The rationale for the development of this alter-
native scheme comes from the poor reproducibility
attributed to the WHO classification in several studies.

The EIN system is based on integrated morphologic,
morphometric, molecular, and prognostic parameters.

According to this approach, true precancerous lesions
are monoclonal proliferations that derive from poly-
clonal, normal cycling endometrial glands by mutations
that confer small increases in growth advantage.
Although genetically abnormal, these lesions may
exhibit a benign growth pattern. Accumulation of
sufficient genetic damage allows malignant transforma-
tion, a stage at which hormonal support is no longer
required for survival. Morphometric analyses have sug-
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I ——
BOX 7.2

PATHOLOGIC CATEGORIES ACCORDING TO THE ENDOMETRIAL
INTRAEPITHELIAL NEOPLASIA APPROACH

1. Benign hyperplasia
2. Endometrial intraepithelial neoplasia (EIN)
3. Carcinoma

gested that the architecture of these lesions (glandular
crowding) may be as important a diagnostic feature as
nuclear atypia. In this system, three different categories
are recognized: (1) endometrial hyperplasia related to
benign architectural changes secondary to unopposed
estrogen (benign hyperplasia sequence); (2) EIN; and

(3) adenocarcinoma (Box 7.2).

Endometrial intraepithelial neoplasia is defined as
the histopathological presentation of premalignant
endometrial disease as identified by integrated clinical,
histomorphometric, molecular, and genetic data. The
fundamental aspect of EIN is the correlation of mor-
phology with the so-called morphometric endometrial
D-score, which quantifies architectural gland changes
(volume percentage stroma and outer surface density of
glands) and nuclear size variation (standard deviation
of the shortest nuclear axis).

From the molecular point of view, EIN is defined as
a proliferative lesion that is typically monoclonal and
exhibits molecular alterations similar to those seen in
EC (PTEN mutations and microsatellite instability).
One of the key factor in defining EIN is the inactivation
of the PTEN tumor suppressor gene, which is hormon-
ally regulated in the normal endometrium and mutated
in EIN. As the abnormal glands clonally proliferate,
they generate cohesive radiating clusters of PTEN-nega-
tive glands that can be diagnosed as focal lesions by their
altered cytology and architecture. Although PTEN
immunohistochemistry can identify many of these
lesions, it is not employed for routine clinical use, due
to poor sensitivity and specificity.

The diagnostic criteria of EIN are:

1. Maximum linear dimension exceeding 1 mm in size,
a scale that usually encompasses > 5-10 glands.

2. Gland area exceeding that of stroma (volume
percentage stroma < 55%).

3. Cytologic features that differ between the architec-
turally crowded focus and the background endome-
trial glands.

Benign mimics (basal endometrium, hypersecretory

endometrium, endometrial polyps, and regenerative

endometrium) as well as adenocarcinoma should be
excluded. Most EIN cases correspond to lesions classi-
fied as complex atypical hyperplasia by the 2003 WHO
classification (79%). In contrast, only 2% of SH and

44 % of CH belong to the diagnostic category of EIN.

The risk of confusion when using the word neoplasia in

a preneoplastic lesion is one of the main disadvantages

of the EIN approach. Moreover, additional follow-up

studies are required to validate this schema fully.

ENDOMETRIAL INTRAEPITHELIAL CARCINOMA

Endometrial intraepithelial carcinoma (EIC) is the
precursor lesion of serous adenocarcinoma of the endo-
metrium. It typically occurs in postmenopausal women,
in the setting of an atrophic endometrium, and may be
restricted to a small area of an otherwise typical endo-
metrial polyp. It is characterized by highly malignant
cells resembling those of invasive serous carcinoma,
which replace the endometrial surface and glands
without evidence of stromal invasion. The tumor cells
show prominent pleomorphism, lack of polarity, large
and atypical nuclei with prominent nucleoli, and fre-
quent mitotic figures, many of them abnormal (Figure
7.6). The cells show increased Ki-67 (MIB-1) immunos-
taining, and strong p53 immunoreactivity. Even though
EIC does not show stromal invasion, it may be associ-
ated with extrauterine tumor spread as typically seen in
serous carcinoma; thus, the use of the term “intraepi-
thelial” does not reflect its potential aggressive nature.

DIFFERENTIAL DIAGNOSIS

ENDOMETRIAL HYPERPLASIA VERSUS NONNEOPLASTIC
ENDOMETRIAL LESIONS

Endometrial hyperplasias are frequently overdiag-
nosed. The most commonly overdiagnosed lesions
include variations of the normal cycling endometrium
(artifacts), anovulatory cycles, disordered proliferative-
phase endometrium, cystic atrophy, polyps, metaplasias,
and chronic endometritis. Of note, endometrial hyper-
plasia usually generates abundant material in endome-
trial samples, whereas the tissue obtained in other
lesions is typically scant. Hyperplasia is usually a diffuse
process, whereas polyps as well as metaplasias and arti-
fact have a focal distribution. As mentioned earlier,
even though CH may be focal, it is usually found in a
background of diffuse SH. The diagnosis of endometrial
polyp is aided by the presence of collagenous or densely
cellular stroma, thick-walled vessels, and glands arranged
in parallel to surface endometrial epithelium. However,
the distinction between SH and an endometrial polyp is
sometimes difficult, as hyperplasia may occur in polyps.
The diagnosis of endometrial hyperplasia arising in
polyps should be made with caution in premenopausal
women, as some degree of proliferation is allowed in
this setting. The distinction between SH and disordered
proliferative endometrium is often difficult, since one
may arise from the other, and mixed lesions are fre-
quent. Transition from disordered proliferative-phase
endometrium (with subtle architectural alterations) to
SH (with irregularly shaped, cystically dilated glands)
may be seen. Cystic atrophy may be confused with SH
(cystic hyperplasia); however, the glands in cystic
atrophy are usually lined by a single nonstratified layer
of low cuboidal to columnar cells with no mitotic activ-
ity in a background of dense and compact (blue) or
densely collagenous (pink) stroma, in contrast to glands
lined by cells with pseudostratified nuclei and mitotic
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figures associated with mitotically active stroma seen
in SH.

Metaplastic changes (ciliated, squamous, eosinophilic,
mucinous) may be seen in endometrial hyperplasia, but
they can also be present in normal endometrium. Atten-
tion should be paid to the architectural arrangement of
the glands. If the low-power pattern shows abundant
glands with striking variation in size and shape with
budding or complexity and cell stratification, the diag-
nosis of endometrial hyperplasia should be made, regard-
less of the presence of any metaplasia. Finally, plasma
cells, granulomas, and spindling of the endometrial
stroma, features of chronic endometritis, are absent in
endometrial hyperplasia.

COMPLEX ATYPICAL HYPERPLASIA VERSUS WELL-
DIFFERENTIATED (GRADE 1) ENDOMETRIOID
ADENOCARCINOMA

The distinction between CAH and well-differenti-
ated carcinoma may be very difficult, especially in endo-
metrial biopsies where the material is scant, because
some of the required diagnostic criteria of carcinoma
may be absent. Kurman and Norris first elaborated his-
tologic criteria to aid in this differential diagnosis. As
the main criterion for establishing the diagnosis of ade-
nocarcinoma, they used the presence or absence of
stromal invasion, defined by the finding of at least one

FIGURE 7.6

Endometrial intraepithelial carci-
noma. Highly atypical cells lining
endometrial glands, without evi-
dence of stromal invasion (A). The
cells show positivity for p53 (B)
and Ki-67 (C).

of the following features: (1) desmoplastic stromal
response in the vicinity of infiltrating glands; (2) conflu-
ent or cribriform glandular growth; (3) extensive papil-
lary pattern; and (4) replacement of stroma by squamous
epithelium. To qualify as invasion, the last three find-
ings were required to occupy at least half (2.1 mm) of a
low-power field (4.2 mm).

Using these criteria, when stromal invasion was
absent in the endometrial curettage, invasive endome-
trioid adenocarcinoma was present in the hysterectomy
specimen in only 17% of cases. These carcinomas were
well differentiated and confined to the endometrium or
had invaded the myometrium only superficially. In con-
trast, when stromal invasion was present in the curet-
tage specimen, residual carcinoma was identified in the
uterus in 50 % of cases, with one-third being moderately
or poorly differentiated and one-quarter deeply invad-
ing the myometrium.

The most useful feature to distinguish CAH from
well-differentiated endometrioid adenocarcinoma is the
absence of stroma between adjacent glands due to con-
fluent, back-to-back, villoglandular, or cribriform glan-
dular growths. Additional important findings include
the presence of stromal desmoplasia, tumor cell necro-
sis, and marked nuclear atypia. However, it is important
to emphasize that some well-differentiated endometri-
oid adenocarcinomas may show significantly less cyto-
logic atypia than CAH, and that approximately 25 % of
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patients with CAH in curettage specimens are found to
have coexisting adenocarcinoma in hysterectomy speci-
mens. Finally, the presence of mucinous differentiation
has also been regarded as an indirect indicator for inva-
sive adenocarcinoma.

In peri- and postmenopausal patients, the distinction
between CAH and well-differentiated adenocarcinoma
may not be critical, as both lesions are treated by hys-
terectomy. In contrast, in premenopausal women evalu-
ation should be made with great care, as in young
patients with CAH conservative therapy has yielded a
25% risk of concurrent carcinoma.

PROGNOSIS AND THERAPY

It has been difficult to determine the malignant poten-
tial of the various types of endometrial hyperplasia, due
to problems in terminology and lack of follow-up data.
When following the WHO classification, it appears that
1-10% of SH or CH and > 25% of CAH progress to
carcinoma after 1-20 years. There are insufficient
follow-up data in the literature on SHA to indicate that
it is in fact a precancerous lesion. It is important to
emphasize that when CAH is diagnosed in a biopsy
specimen, a well-differentiated adenocarcinoma is
discovered in the hysterectomy specimen in 25 % of the
cases, and that CAH will eventually evolve to carcinoma
in approximately 30% of patients. Kurman and col-
leagues reported that the progression rate to carcinoma
was significantly higher among premenopausal patients
with CAH (23 %) than in those who had endometrial
hyperplasia without atypia (1.6%). Thus, hyperplasia
without atypia appears to be a highly reversible lesion
(80%), whereas CAH seems to be the immediate pre-
cursor of endometrioid adenocarcinoma and is not
infrequently found in its proximity. Finally, of note, the
premalignant potential of hyperplasias is also influenced
by age, as 80 % of SH occurring in women younger than
31 years will most likely regress.

Endometrial hyperplasia may be treated with proges-
tins, and response rates vary from < 40 to 100 % . Endo-
metrial hyperplasia with atypia is less likely to respond
to hormonal therapy, and for that reason, peri- and
postmenopausal women with CAH are usually treated
with hysterectomy. The treatment of choice in pre-
menopausal women with CAH is controversial.

It is not possible from microscopic examination alone
to predict which individual examples of EIN will prog-
ress to carcinoma, but overall the risk is high. If an
immediate hysterectomy is performed, one third of the
women with biopsy proven EIN will be found to have
adenocarcinoma elsewhere in the endometrium. In
addition to this high rate of occult concurrent carci-
noma, women with EIN have a 45-fold increased risk
of developing cancer compared to their EIN-free counter-
parts. The average progression interval from EIN to
carcinoma is approximately 4 years. If the EIN scheme
is used in the diagnosis of endometrial proliferations,
the therapeutic decision recommended for benign endo-
metrial hyperplasia (D-score > 1) consists of short-term

ablative progesterone followed by ultrasonographic and
clinical surveillance, while either hormonal ablation or
hysterectomy is recommended for EIN.

ENDOMETRIAL CARCINOMA

CLINICAL FEATURES

This is the most common malignant tumor of the female
genital tract in western countries, accounting for 10-20
per 100000 cases per year. EC typically occurs in
peri- and postmenopausal women, although it may also
be seen in premenopausal women, particularly in the
setting of hyperestrogenism. The median age at the time
of diagnosis is approximately 60 years. Several etiologi-

|
ENDOMETRIAL CARCINOMA - FACT SHEET

Definition
» Malignant epithelial tumor of the endometrium

Incidence

» Most common malignant tumor of the female genital tract (10-20
per 100,000 women per year in western countries)

Morbidity and Mortality

» Endometrioid carcinoma and its variants (type I): 5-year survival
rate 85-90%

» Nonendometrioid carcinomas (type II): 5-year survival rate
between 30-70%

Race and Age Distribution

» Higher incidence among Caucasian women

» Typically in perimenopausal women (type I), but it may also
occur in postmenopausal patients (type II)

Clinical Features
» Abnormal vaginal bleeding

Prognosis and Treatment

» Poor prognostic indicators:

. Histologic type (serous and clear cell carcinoma)

. Histological grade

Stage

. Depth of myometrial invasion

. Lymphovascular invasion

. Serosal and adnexal involvement

. Lymph node metastases

Hysterectomy with bilateral salpingo-oophorectomy treatment of
choice

Pelvic and para-aortic lymphadenectomy in patients with poor
prognostic indicators

Omentectomy in serous carcinoma

Radiation therapy added according to extent of disease at
surgery

Progestins and/or chemotherapy may be added in advanced
stages
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ENDOMETRIAL CARCINOMA - PATHOLOGIC FEATURES

Gross Findings

4

Friable mass or irregular thickening involving the endometrium
with or without invasion of the uterine wall

Microscopic Findings

4

Endometrioid adenocarcinoma: variable resemblance to normal

endometrial glands depending on degree of differentiation

- Grade I: < 5% solid growth

Grade II: 5-50% solid growth

Grade III: > 50% solid growth

- Assessment based on solid glandular but not squamous
component

Endometrioid adenocarcinoma variants:

With squamous differentiation

Villoglandular

Secretory

Ciliated

» Other

Mucinous adenocarcinoma: > 50% of cells with intracytoplasmic

mucin

Serous carcinoma: irregular, branching papillae with budding and

prominent stratification of pleomorphic cells. Rarely, glandular

architecture

Clear cell carcinoma: cells arranged in tubulocystic, papillary, and

v v v WV

solid patterns, frequently with clear and hobnail cells
» Mixed adenocarcinoma: composed of different types of carcinoma
representing > 10% each
Squamous cell carcinoma: exclusively composed of squamous cells
Transitional cell carcinoma: similar morphology to tumors of the
urinary tract
Small cell carcinoma: similar to small cell carcinoma of the lung
Undifferentiated carcinoma: lacks any recognizable type of cell
differentiation

v v

v v

Differential Diagnosis

» Atypical polypoid adenomyoma (vs endometrioid carcinoma)

» Endocervical carcinoma (vs endometrioid carcinoma)

» Endometrial mucinous epithelial proliferations (vs endometrioid
and mucinous carcinoma)

Endometrioid carcinoma (vs serous carcinoma)

Radiation changes (vs serous carcinoma)

Secretory endometrioid carcinoma (vs clear cell carcinoma)
Arias Stella effect (vs clear cell carcinoma)

Malignant mixed miillerian tumor (vs poorly differentiated
endometrioid EC)

Metastatic tumors

Trophoblastic lesions (vs poorly differentiated endometrioid EC and
squamous cell carcinoma)

v v vew

v v

cal factors have been proposed in the pathogenesis of
EC, such as unopposed estrogenic stimulation (anovula-
tory cycles, estrogen administration), conversion of
androgens to estrone in adipose tissue in obese women
or in patients with polycystic ovarian syndrome, and/or
insulin resistance. The increasing use of tamoxifen (a
nonsteroidal estrogen agonist and antagonist) for the
treatment of breast carcinoma has been associated with
increased risk of EC, although there is no absolute
agreement among different studies. Abnormal bleeding
is the most frequent presentation, yet a significant per-
centage of patients are asymptomatic.

TABLE 7.1
Clinicopathologic types of endometrial carcinoma

Type I Type II

Age Pre- and Postmenopausal
perimenopausal

Unopposed Present Absent

estrogen

Hyperplasia Present Absent

precursor

Grade Low High

Myometri Minimal Deep

invasion

Histologic Endometrioid Serous, clear cell,

types carcinoma and squamous cell, and
variants, mucinous undifferentiated
carcinoma carcinoma

Behavior Stable Progressive

Molecular Microsatellite p53 alterations, and

abnormalities instability, PTEN and  loss of
k-RAS mutations, and heterozygosity (LOH)
beta-catenin nuclear  at different loci
accumulation

From the clinical point of view, EC has been divided
into two main groups, type I and type II (Table 7.1).
However, it is important to note that, in a given case,
these two categories may overlap.

TYPE | ENDOMETRIAL CARCINOMA

These tumors usually develop in perimenopausal
women in the setting of hyperestrogenism. They fre-
quently coexist with, or are preceded by, CAH (EIN).
They are typically low-grade tumors without deep myo-
metrial invasion. Endometrioid carcinoma and its vari-
ants, as well as mucinous carcinoma, are the prototypes
of type I EC. Microsatellite instability, mutations of
PTEN and K-ras, and nuclear accumulation of B-catenin
are the most characteristic molecular alterations associ-
ated with these tumors.

TYPE I ENDOMETRIAL CARCINOMA

These are very aggressive neoplasms unrelated to
estrogen stimulation that usually occur in postmeno-
pausal, elderly women. Type II ECs are high-grade and
deeply invasive, and they are not preceded by, or associ-
ated with, CAH (EIN). From the pathologic viewpoint,
they encompass the nonendometrioid carcinomas,
including papillary serous, clear cell, squamous cell, and
undifferentiated carcinoma. The molecular alterations
associated with type II ECs are different from type I,
and include abnormalities in p53, loss of heterozygosity
at numerous loci, and alterations in genes involved in
the regulation of cell division.
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PATHOLOGIC FEATURES

GROSss FINDINGS

The uterus may be enlarged, but also normal in size,
or even small. The uterine cavity may be distended,
containing large irregular masses of gray-white tissue
that protrude into the endometrial cavity (Figure 7.7).
In some cases, the tumor produces a diffuse thickening
of the endometrium. Necrosis and hemorrhage may be
present. Although the tumor may develop in any region
of the uterus, it is more frequently located in the poste-
rior wall, but in younger women, the lower uterine
segment is more frequently involved. Myometrial inva-
sion is usually present as poorly demarcated masses

I ——
BOX 7.3

HISTOLOGIC CLASSIFICATION OF ENDOMETRIAL CARCINOMA
(WORLD HEALTH ORGANIZATION, 2003)

1. Endometrioid carcinoma

2. Endometrioid carcinoma variants:
(a) With squamous differentiation
(b) Villoglandular
(c) Secretory
(d) Ciliated
(e) Other

. Mucinous adenocarcinoma

. Serous adenocarcinoma

. Clear cell adenocarcinoma

. Mixed adenocarcinoma

. Squamous cell carcinoma

. Transitional cell carcinoma

. Small cell carcinoma

. Undifferentiated carcinoma
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with either a pushing or infiltrative border. However,
sometimes, the myometrium may show diffuse thicken-
ing or deep myometrial invasion may not be evident on
gross examination. Squamous cell carcinoma may be
grossly similar to conventional EC, although occasion-
ally it may have a condylomatous appearance, and may
occur in association with pyometra.

MicroscopPiC FINDINGS

The most recent WHO classification of EC is based
primarily on cell type (Box 7.3), as follows:

ENDOMETRIOID ADENOCARCINOMA

This is the most common histological type, account-
ing for almost 80 % of all ECs. Endometrioid carcinoma
encompasses a spectrum of neoplasms with variable
histologic differentiation that ranges from well-
differentiated to solid, poorly differentiated carcinomas
(Figures 7.8-7.10). Well-differentiated adenocarcino-
mas are composed of glands that resemble those of the
normal endometrium, some of them small, but others
large or cystically dilated. The glands may be round to
oval, but also may show irregular or angulated profiles.
Marked complexity with back-to-back or cribriform
growth, gland fusion, or solid areas are also seen as the
tumor becomes less differentiated. Grading of the tumor
is based on the amount of solid growth of the glandular
(not squamous) component (grade I < 5% grade II 5-
50%; grade III > 50% ). The cells are larger than those
of the proliferative-phase endometrium, they show
round nuclei with variable nuclear pleomorphism
(usually mild to moderate), and nucleoli may be promi-
nent. Mitotic figures and apoptotic bodies are present.
Although some tumors show intraluminal mucin, intra-
cellular mucin is not a typical finding. Focal or confluent
necrosis is seen, and necrotic debris may sometimes be
found in the gland lumens. The stroma is usually des-

FIGURE 7.7

Endometrioid endometrial carcinoma.
A large polypoid mass fills the
endometrial cavity and superficially
infiltrates the myometrial wall.
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FIGURE 7.8

Endometrioid adenocarcinoma, grade I. The tumor forms well-defined glands (A) and only shows mild cytologic atypia (B).

FIGURE 7.9

Endometrioid adenocarcinoma, grade II. A solid non-squamous growth is
present (right); however, well-formed glands are still seen (left).

moplastic and contains variable numbers of inflamma-
tory cells. Foamy cells are seen in the stroma in
approximately 20 % of tumors, typically in the well-dif-
ferentiated carcinomas.

Assessment of myometrial invasion is easy in the
majority of cases, because the infiltrative border of the
tumor usually contains irregular glands associated with
desmoplastic stroma and an inflammatory response.
However, it may occasionally be difficult, particularly
when there is an irregular endomyometrial junction or
in some myoinvasive tumors with an expansile border
that may simulate a normal endomyometrial junction.
Another caveat in the evaluation of myometrial inva-
sion is involvement of foci of adenomyosis by adenocar-
cinoma, which occurs in approximately 25% of cases.
This phenomenon is important to distinguish from
invasive adenocarcinoma, as it is not associated with an
adverse prognosis. Useful features in the recognition of
involvement of adenomyotic foci by adenocarcinoma
and its distinction from true myometrial invasion
include: (1) smooth, rounded contours of the myome-

FIGURE 7.10

Endometrioid adenocarcinoma, grade III. The tumor cells have a predomi-
nant solid growth.

trial tumor deposits; (2) presence of nonneoplastic
endometrial glands or endometrial stroma; (3) absence
of desmoplastic or inflammatory response; and (4) pres-
ence of adjacent uninvolved adenomyotic foci. CD-10 (a
marker of endometrial stroma) is not a useful tool for
evaluating tumor extension into adenomyosis, since the
spindled cells that surround foci of myoinvasive carci-
noma may express this marker. Finally, there are rare
endometrioid carcinomas that diffusely infiltrate the
myometrium in a deceptive manner, with the individual
infiltrating glands associated with minimal or no stromal
response. These tumors are typically low-grade and
have been designated “adenoma malignum” because of
the analogous microscopic appearance to that seen in
minimal deviation adenocarcinomas of the cervix.

Endometrioid adenocarcinoma may show a variety
of morphological features, including squamous differen-
tiation, villoglandular growth, secretory change, and
ciliated cells. When prominent in a particular tumor,
the neoplasm should be classified as a specific variant of
endometrioid carcinoma.
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ENDOMETRIOID CARCINOMA VARIANTS

Endometrioid Adenocarcinoma with Squamous
Differentiation. This type of differentiation may be
seen in up to 50 % of all endometrioid adenocarcinomas.
These tumors were formerly classified as adenoacantho-
mas or adenosquamous carcinomas, according to the
degree of differentiation of the squamous component
(Figure 7.11). Well-differentiated adenocarcinomas
show rounded intraluminal aggregates of squamous
cells (squamous morules) that may be confluent, and
show central necrosis or keratinization. In contrast, in
high-grade endometrioid carcinomas, the squamous
component appears as large irregular masses of poorly
differentiated cells with occasional intercellular bridges,
well-defined cytoplasmic borders, and eosinophilic or,
less frequently, clear cytoplasm.

It is important to emphasize that the squamous com-
ponent of the tumor should not be taken into consider-
ation when grading an endometrioid adenocarcinoma
(see below). According to the 2003 WHO classification,
criteria for establishing the presence of squamous dif-
ferentiation include: (1) keratinization identified by
standard staining techniques; (2) intercellular bridges;
and/or (3) three or more of the following four criteria:
1. Sheet-like growth without gland formation or

palisading.

2. Sharp cell margins.

3. Eosinophilic and thick or glassy cytoplasm.

4. Decreased nuclear-to-cytoplasmic ratio as compared

with foci elsewhere in the same tumor.

Finally, some endometrioid adenocarcinomas with
squamous differentiation are associated with the pres-
ence of keratin granulomas involving the peritoneum or
ovarian surfaces. The granulomas are composed of

FIGURE 7.11

Endometrioid adenocarcinoma with
squamous differentiation. Cytologi-
cally bland squamous cells are associ-
ated with the neoplastic glandular
component.

aggregates of keratin surrounded by histiocytes, includ-
ing foreign-body giant cells sometimes associated with
ghost squamous cells; however, no viable epithelial
tumor cells are seen. The presence of these keratin
granulomas has no prognostic significance; however, it
is important to sample these lesions thoroughly in order
to exclude any viable tumor, as this finding would
change tumor stage.

Villoglandular Variant. This is the second most
common variant, accounting for 15-30 % of all endome-
trioid adenocarcinomas. These are usually low-grade
tumors, characterized by long, slender papillae with
delicate fibrovascular cores lined by pseudostratified
columnar cells oriented perpendicular to the basement
membrane and morphologically similar to those of con-
ventional endometrioid carcinoma (Figure 7.12). These
tumors often show areas of conventional endometrioid
carcinoma, which is more frequently seen in the myo-
invasive component of the tumor; conversely, the villous
architecture tends to be most noticeable in the superfi-
cial component of the tumor. Overall, the behavior of
this variant is similar to that of conventional endome-
trioid carcinoma. However, villoglandular morphology
in the invasive component may be associated with
a higher frequency of lymphovascular invasion and
lymph node metastases when compared to carcinomas
having no villoglandular morphology in the invasive
component.

Secretory Variant. This type of endometrioid carci-
noma, also known as secretory carcinoma, is very rare.
It is characterized by the presence of large glycogen
vacuoles in the cell cytoplasm (more commonly sub-
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FIGURE 7.12

Villoglandular endometrioid adenocarcinoma. Slender and delicate papillae
are lined by low-grade columnar epithelium (A). Neoplastic endometrial
glands with prominent intrapapillary growth infiltrate the myometrium

(B).
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nuclear) (Figure 7.13) resembling early secretory-phase
endometrium. Even though this morphologic feature is
typically associated with progesterone stimulation, most
patients do not have a known excess of progesterone.
The tumors are usually well differentiated and be-
have similarly to well-differentiated endometrioid
carcinomas.

Ciliated Variant. This is an uncommon variant
of endometrioid adenocarcinoma, in which the neoplas-
tic glands are lined by ciliated cells. It has the same
biological behavior as conventional endometrioid
adenocarcinoma.

In addition to the four variants included in the 2003
WHO classification, several authors have described
small series of endometrioid adenocarcinomas that
show specific morphological features:

Endometrioid Adenocarcinoma in the Setting of the
Hereditary Nonpolyposis Colon Cancer Syndrome.
This is one of the most frequent tumors in patients with
hereditary nonpolyposis colon cancer (HNPCC) syn-
drome (Lynch syndrome). It usually occurs in young
premenopausal patients, and it is more frequent than
colon cancer in female patients with this syndrome. The
molecular basis for HNPCC is a defect in DNA mis-
match repair genes, usually a germline mutation in
MLH-1 or MSH-2. Several microscopic features have
been found to be characteristic of tumors arising in this
setting, including: (1) poor differentiation; (2) Crohn-
like lymphoid reaction; (3) presence of tumor-infiltrat-
ing lymphocytes; and (4) lymphatic permeation. In
these cases, immunostaining for MLH-1, MSH-2, or
MSH-6 may be helpful in identification of the mutated
gene and selection of patients for further counseling.

FIGURE 7.13

Secretory endometrioid adenocarci-
noma. The neoplastic glands contain
large subnuclear vacuoles imparting
a “piano-key” appearance.

Endometrioid Adenocarcinoma with Small Nonvil-
lous Papillae. This variant accounts for 8 % of endo-
metrioid adenocarcinomas and may be confused with
serous papillary adenocarcinoma. In these tumors,
small papillae lacking fibrovascular cores are present in
endometrioid glands or in the villous projections of
a villoglandular endometrioid adenocarcinoma. The
papillae are composed of buds of cells with abundant
eosinophilic cytoplasm and low-grade nuclear features
(Figure 7.14). Half of these tumors also show squamous
differentiation, and it is likely that the eosinophilic cells
from the small buds represent, in many cases, abortive
squamous differentiation. The behavior of this variant
is identical to that of conventional endometrioid
adenocarcinoma.

Endometrioid Adenocarcinoma with Microglandu-
lar Pattern. This variant is characterized by a con-
spicuous microglandular growth associated with luminal
eosinophilic secretions, and numerous neutrophils
(Figure 7.15). The microscopic appearance simulates
microglandular hyperplasia of the cervix; however, the
degree of cytologic atypia and mitotic activity exceeds
that seen in microglandular hyperplasia.

Sertoliform Endometrioid Adenocarcinomas. This
variant has a focal or predominant sertoliform appear-
ance resembling the patterns of ovarian Sertoli cell
tumors. The tumors are usually low-grade and are com-
posed of hollow or solid tubules and/or compact thin
cords of cells that have moderate amounts of eosino-
philic or sometimes clear cytoplasm. This component
usually coexists with areas of conventional endometri-
oid adenocarcinoma.
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FIGURE 7.14

Endometrioid adenocarcinoma with small nonvillous papillae. Single cells and groups of cells with abundant cytoplasm and
without a fibrovascular core are budding into the lumens of the neoplastic glands.

FIGURE 7.15

Endometrioid adenocarcinoma with microglandular-like features. Notice the abundant mucin, focal squamous differentiation,
and bland cytologic features mimicking microglandular hyperplasia.
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FIGURE 7.16

Endometrioid adenocarcinoma with spindle cell component. Neoplastic endometrial glands merge with spindle cells showing

low-grade cytologic features.

Endometrioid Adenocarcinoma with Metaplastic
Changes or Rare Patterns. A wide range of metaplas-
tic changes (seen in up to 50%), including glycogen-
rich, oxyphilic, and surface changes may be seen in
endometrioid adenocarcinoma. On occasion, spindled
epithelial cells or benign heterologous elements (more
often mature bone) may be present (Figure 7.16). The
presence of spindled cells (either glandular or squa-
mous) in endometrioid adenocarcinomas, especially
when prominent, may be misinterpreted as the sarco-
matous component of a malignant mixed miillerian
tumor (MMMT); however, the cells show much less
cytologic atypia and the characteristic biphasic growth
of the MMMT is lacking.

Endometrioid adenocarcinomas that have been
treated with radiation or progesterone may show altered
morphologic features. These include extensive necrosis,
enlarged cell size, bizarre nuclei, pyknosis, karyorrhexis,
or enlarged nucleoli. In some cases, radiation therapy
may induce tumor cell maturation. Progestins may also
induce tumor cell maturation or atrophy, and is fre-
quently associated with decidual change of the endome-
trial stroma.

Rarely endometrioid adenocarcinomas contain
signet-ring cells, trophoblastic differentiation, hepatoid
differentiation, or a giant cell component. These find-
ings are considered to represent a poorly differentiated
component of the neoplasm.

MucCINOUS ADENOCARCINOMA

This is a rare subtype, accounting for < 10% of all
EC. It is defined by the presence of intracytoplasmic
mucin in at least 50% of tumor cells (Figure 7.17).
Intraluminal mucin, which can be found in endometri-
oid adenocarcinomas, is not diagnostic of mucinous
adenocarcinoma. These tumors are usually low-grade;
however, myometrial invasion occurs in approximately
50% of them. The tumor cells are morphologically
similar to mucinous cells of endocervical type, and they
are frequently associated with a neutrophilic infiltrate.
Areas of conventional endometrioid adenocarcinoma
commonly coexist with mucinous areas, and it is not
uncommon for endometrioid adenocarcinomas to have
a minor mucinous surface component.

SEROUS ADENOCARCINOMA

This tumor accounts for 5-10% of ECs, frequently
presents at an advanced stage, and represents the pro-
totype of type II EC. It is not uncommon to find syn-
chronous involvement of other areas of the female
genital tract, such as the ovary, fallopian tube, or peri-
toneum. On microscopic examination, it shows a
complex papillary pattern with irregular thick papillae
associated with prominent cellular stratification and
cellular budding (Figures 7.18 and 7.19). The tumor
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FIGURE 7.17

Mucinous adenocarcinoma. Abundant mucin is filling the cytoplasm of the neoplastic cells and is also present in luminal
spaces associated with acute inflammatory cells.

FIGURE 7.18
Papillary serous adenocarcinoma. Irreqgular thick papillae and glands are lined by highly pleomorphic cells.
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may also show a solid growth pattern, slit-like irregular
spaces, or less frequently, a glandular growth mimicking
at low power an endometrioid adenocarcinoma (Figure
7.20). The cells display brightly eosinophilic cytoplasm
and highly malignant nuclear features, with marked
pleomorphism, hyperchromasia, and prominent nucle-
oli (Figure 7.19). Mitoses are frequent, and many of
them are abnormal. Psammoma bodies are present in up
to 30 % of tumors, may be abundant, and sometimes are
the initial finding in a routine cervicovaginal Pap
smear.

Serous adenocarcinoma is usually associated with
deep myometrial invasion and extensive lymphovascu-
lar permeation. Even in tumors with minimal or no
myometrial invasion, such as those confined to an endo-
metrial polyp, there is significant risk of extrauterine
spread at the time of diagnosis. Although serous adeno-
carcinoma usually occurs in pure form, one-third of
these tumors may coexist with conventional endometri-
oid adenocarcinoma or clear cell adenocarcinoma. It has
been suggested that the serous component may arise as
a result of progression of the endometrioid component.

The precursor lesion of serous adenocarcinoma is the
so-called EIC (discussed earlier), which frequently
involves pre-existing endometrial glands adjacent to the
serous adenocarcinoma. Both lesions typically develop
in the setting of atrophic endometrium. p53, a frequent
molecular abnormality involved in the development and
progression of this tumor, is usually strongly and dif-
fusely positive in EIC and serous adenocarcinoma.

CLEAR CELL ADENOCARCINOMA

Clear cell adenocarcinoma is also a prototype of type
IT EC and comprises about 5% of all ECs. These tumors
are characterized by a variety of patterns, including

FIGURE 7.19

Papillary serous adenocarcinoma. The
neoplastic cells show high nuclear-
to-cytoplasmic ratio, atypical and
hyperchromatic nuclei, and frequent
mitotic figures.

papillary, tubulocystic, and solid, which frequently
coexist (Figure 7.21). The papillary pattern is the most
common; the papillae are often small and rounded and
frequently show hyalinized fibrovascular cores. The
tumor cells may exhibit prominent clear cytoplasm due
to abundant glycogen (Figure 7.21A), or may display
oxyphilic cytoplasm. Typical hobnail cells, which fre-
quently line papillae and tubules, are characterized by
a nucleus that bulges into the lumen (Figure 7.21B).
Cells lining cysts are commonly flattened or cuboidal.
Intracytoplasmic hyaline bodies are very frequent and
characteristic of this type of tumor. Mucin may be seen
in the lumens of tubules and cysts but not in the cyto-
plasm; however, eosinophilic hyaline mucin droplets
seen as intracytoplasmic vacuoles (“targetoid cells”) are
a characteristic feature. The nuclei are pleomorphic,
with prominent nucleoli, and mitotic figures are fre-
quent. Rarely, psammoma bodies may be found.

Clear cell adenocarcinomas may occasionally coexist
with conventional endometrioid adenocarcinomas;
however, recent studies show that they are more closely
related to serous adenocarcinomas as they are typically
high-grade tumors negative for ER and PR. However,
in contrast to serous adenocarcinomas, they are fre-
quently p53 negative.

MIXED ADENOCARCINOMA

Mixed adenocarcinomas are composed of an admix-
ture of “type I” endometrioid adenocarcinomas or their
variants (including mucinous adenocarcinoma), and
“type II” (serous or clear cell) adenocarcinomas. The
minor component should comprise at least 10 % of the
neoplasm. The prognosis depends on the proportion of
the most aggressive component. However, the presence
of any type II component should be stated in the pathol-
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FIGURE 7.20

Serous adenocarcinoma. The tumor
shows a prominent glandular
architecture; however, note the
marked cytologic atypia.

ogy report, as its significance is not yet well

established.

SQuAMoOus CELL CARCINOMA

This is a very uncommon tumor, accounting for <
0.5% of all ECs. It is exclusively composed of squamous
cells with varying degrees of differentiation. Before
establishing this diagnosis, one should exclude the pres-
ence of endometrioid glandular elements (endometrioid
adenocarcinoma with extensive squamous differentia-
tion) or the possibility of a primary squamous cell car-
cinoma of the cervix. This type of EC is sometimes
associated with benign squamous metaplasia of the
endometrium (ichthyosis uteri), and with cervical ste-
nosis and pyometra.

TRANSITIONAL CELL CARCINOMA

This is an extremely infrequent variant of EC that
morphologically resembles grade 2 or 3 papillary transi-
tional cell carcinoma of the urinary tract (Figure 7.22).
To establish the diagnosis of transitional cell carcinoma,
this morphology should comprise > 90 % of the tumor. It
is more common to see transitional areas admixed with
other subtypes of EC, most frequently squamous, but
also endometrioid or serous adenocarcinomas (Figure
7.22). The immunohistochemical profile of these tumors
supports a miillerian derivation (CK7+/CK20-), and
HPV type 16 has been detected in rare cases.

SMALL CELL CARCINOMA

This is an extremely infrequent tumor that resembles
small cell carcinoma of the lung. These tumors fre-

quently coexist with a component of typical endometri-
oid adenocarcinoma.

UNDIFFERENTIATED CARCINOMA

Carcinomas that lack any evidence of differentiation
after extensive sampling are classified as undifferenti-
ated carcinoma. They are frequently composed of large
pleomorphic cells with prominent nuclear atypia.

DIFFERENTIAL DIAGNOSIS

ATYPICAL POLYPOID ADENOMYOMA (APA) VERsUs
ENDOMETRIOID ADENOCARCINOMA

This lesion was first described by Mazur as a benign
polypoid lesion of the uterus that could be misinter-
preted as endometrioid adenocarcinoma or endometrial
hyperplasia. In contrast to endometrioid adenocarci-
noma, APA usually occurs in premenopausal women,
forms a well-circumscribed mass, and is typically located
in the isthmus or lower uterine segment. The micro-
scopic appearance is also quite distinctive, being char-
acterized by a lobular proliferation of endometrial glands
with variable degrees of architectural and cytologic
atypia up to carcinoma in situ, separated by intersecting
fascicles of mature smooth muscle. Cribriforming and
squamous morular metaplasia (which occasionally
shows central necrosis) are frequent findings. In small
biopsies or curettages, the microscopic appearance may
mimic a well-differentiated endometrial adenocarci-
noma infiltrating the myometrium. However, the stroma
in an APA lacks desmoplasia or inflammatory response
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typically associated with myometrial invasion. Further-
more, it is very uncommon to see large fragments of
smooth muscle invaded by carcinoma in a curettage or
biopsy specimen.

Recently, some authors have subclassified APA into
two categories: (1) atypical polypoid adenomyofibro-
mas; and (2) atypical polypoid adenomyofibromas of
low malignant potential, characterized by markedly
complex glandular architecture indistinguishable from
low-grade EC. The latter group was associated with a

FIGURE 7.21

Clear cell adenocarcinoma. The tumor
shows papillary and solid growth (A).
On higher power, the clear cells
lining the papillae show the typical
“hobnail” morphology (B).

higher risk of recurrence and myometrial invasion.
Interestingly, APA is sometimes associated with complex
endometrial hyperplasia in the adjacent endometrium.
Some studies have reported APA coexisting with or
preceding endometrial adenocarcinomas, which has led
to the suggestion that APA may represent an unusual
preneoplastic endometrial proliferation. Moreover, the
same molecular abnormalities detected in endometrioid
adenocarcinoma (MLH-1 promoter methylation, micro-
satellite instability, and beta-catenin nuclear accumula-
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FIGURE 7.22

Transitional cell carcinoma. Broad
papillae lined by transitional-type
epithelium are present next to a com-
ponent of conventional endometrioid
carcinoma.

tion) have been identified in APAs, findings that support
this hypothesis.

ENDOCERVICAL VS ENDOMETRIAL ADENOCARCINOMA

The distinction between endocervical and endome-
trial adenocarcinoma in small biopsies and curettage
specimens may be very difficult. Even in hysterectomy
specimens, determining the primary site of a uterine
adenocarcinoma may be challenging when tumors
involve both the lower uterine segment and endocervix.
Endometrioid adenocarcinomas of the endometrium
may contain a minor mucinous component, while some
endocervical adenocarcinomas display endometrioid
differentiation. The identification of a precursor lesion
such as endometrial hyperplasia or in situ endocervical
adenocarcinoma may provide support for an origin in
the endometrium or the endocervix respectively, but
these findings are often not seen. Marked desmoplasia
has been regarded as a finding in favor of an endocervi-
cal origin, while the presence of stromal foamy histio-
cytes (presentin 20 % of endometrioid adenocarcinomas
of the uterine corpus) would favor an endometrial
origin. Immunohistochemical stains have been used to
aid in this differential diagnosis. Coexpression of vimen-
tin and cytokeratins, as well as strong nuclear positivity
for ER, is more frequently seen in EC (Figure 7.23). In
contrast, CEA positivity is more frequent in endocervi-
cal adenocarcinoma. However, in the differential diag-
nosis between endometrial (including mucinous) and
endocervical adenocarcinoma it is best to use a panel
that combines vimentin, ER, and CEA, always inter-
preting the results in the appropriate context. Finally,
assessment of HPV may aid in this differential diagno-
sis, since most endocervical adenocarcinomas contain
HPV DNA. HPV can be detected either by in situ
hybridization or more recently by p16 immunostaining,
a surrogate marker of HPV. p16 is an inhibitor of cyclin-

dependent kinases, which is involved in normal cell
cycle control, and it is overexpressed in high-risk HPV-
infected cells. A diffuse, moderate to strong p16 immu-
nostaining is seen more frequently in endocervical
tumors; however, this marker can show variable positiv-
ity in endometrioid adenocarcinoma and often diffuse
positivity in serous adenocarcinoma.

The distinction between endometrial and endocervi-
cal adenocarcinoma is significant, since definitive
therapy depends on the correct diagnosis. For an endo-
cervical adenocarcinoma, the patient will undergo
radical hysterectomy and pelvic lymphadenectomy or
radiation therapy. In contrast, if the diagnosis is EC, a
hysterectomy with para-aortic lymph node sampling is
indicated.

ENDOMETRIAL MUCINOUS EPITHELIAL PROLIFERATIONS
VERSUS MUCINOUS ADENOCARINOMA

The differential diagnosis between mucinous meta-
plasia of the endometrium and a well-differentiated
mucinous adenocarcinoma may be very difficult, as
mucinous metaplasia may occur in the setting of endo-
metrial hyperplasia or endometrioid adenocarcinoma,
and mucinous adenocarcinoma may exhibit a decep-
tively benign appearance. Some authors have divided
mucinous endometrial metaplasias into three different
categories according to the degree of architectural com-
plexity and cytologic atypia. Type A includes mucin-
containing epithelial cells, which are present singly or
in small tufts within architecturally benign glands. Type
B consists of mucin-containing epithelial cells that form
small pseudoglands with rigid, punched-out spaces
without supporting stroma. Type C is characterized by
cytologic atypia or complex architecture including
extensive glandular budding, cribriforming, and villous
growth. Follow-up endometrial specimens demonstrated
EC in 0%, 64.7%, and 100% of lesions classified as
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FIGURE 7.23
Endometrioid adenocarcinoma. The tumor cells are diffusely positive for vimentin (A) and ER (B).
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types A, B, and C, respectively. From a practical view-
point, the presence of mucinous metaplasia in an endo-
metrial biopsy from a peri- and postmenopausal patient,
outside the context of an endometrial polyp, should be
interpreted with caution, especially when showing any
degree of architectural complexity or cytologic atypia.

ENDOMETRIOID VERSUS SEROUS ADENOCARCINOMA

Villoglandular and non-villous papillary variants of
endometrioid adenocarcinoma may be confused with
serous adenocarcinoma because of the presence of papil-
lae and cellular budding respectively. However, the
papillae of villoglandular adenocarcinoma are slender
and uniform, and the cytologic atypia is much less
prominent (grade 1-2) than in serous adenocarcinoma
(grade 3). The small non-villous papillae in some endo-
metrioid adenocarcinomas frequently represent abor-
tive squamous differentiation, with the cells having
appreciable eosinophilic cytoplasm and minimal to
absent cytologic atypia. The glandular variant of serous
adenocarcinoma may mimic endometrioid adenocarci-
noma; however, the prominent degree of cytologic
atypia does not parallel the low-grade architecture (rela-
tively well-formed glands) that one would expect in a
well differentiated endometrioid adenocarcinoma.

PSEUDONEOPLASTIC CHANGES

Important non-neoplastic lesions that should not be
confused with EC include radiation changes (serous ade-
nocarcinoma) and Arias-Stella reaction (clear cell adeno-
carcinoma). Although radiation changes may simulate
serous adenocarcinoma at high-power magnification,
helpful distinguishing features include preserved nuclear-
to-cytoplasmic ratio (enlarged nucleus and increased
cytoplasm) and smudgy appearance of the nuclei without
prominent nucleoli or mitotic activity. Arias-Stella reac-
tion mimics clear cell adenocarcinoma because it con-
tains clear and/or hobnail cells with enlarged nuclei.
However, the normal architecture of the endometrial
glands is preserved, frequently there is only partial gland
involvement, the nuclei show degenerative changes with
common pseudonuclear inclusions, and mitoses are
absent.

ENDOMETRIOID VERSUS CLEAR
CELL ADENOCARCINOMA

Even though endometrioid adenocarcinoma may
show clear cells secondary to secretory change or squa-
mous differentiation raising the possibility of clear cell
adenocarcinoma, the overall architecture of these tumors
differs from that seen in clear cell adenocarcinoma,
usually showing low-grade cytologic features. Further-
more, in the secretory variant of endometrioid adeno-
carcinoma, there is a more uniform appearance of the
clear vacuoles, and in squamous metaplasia, these cells
commonly transition to more characteristic areas.

MALIGNANT MIXED MULLERIAN TUMOR

The differential diagnosis between MMMT and poorly
differentiated carcinoma may be difficult, as EC may

contain epithelial elements with a spindle cell morphol-
ogy or sheets of poorly differentiated cells that
may closely mimic the biphasic pattern of a MMMT.
However, the spindle cells (either glandular or squamous)
are almost always less atypical than the sarcomatous
component of a MMMT, and there is usually transition
to better-differentiated epithelial elements. Recognition
of a biphasic pattern, with an obvious sarcomatous com-
ponent, is the most important criterion for the diagnosis
of MMMT. The finding of malignant heterologous ele-
ments (cartilage, skeletal muscle) is also very helpful.

CARCINOMAS METASTATIC TO THE ENDOMETRIUM

Metastatic carcinoma to the endometrium is infre-
quent and usually associated with disseminated disease.
The most common carcinomas that metastasize to the
endometrium are breast and colon. Screening programs
for early diagnosis of endometrial disease in patients
with breast cancer under tamoxifen treatment have led
to the diagnosis of metastatic breast carcinoma in endo-
metrial biopsies in a number of cases. The tumor (typi-
cally lobular carcinoma) frequently shows the distinctive
morphologic features, including single-file and/or intra-
cytoplasmic vacuoles, that help to establish the correct
diagnosis in the vast majority of cases (Figure 7.24). As
breast carcinoma expresses CK7, ER, and PR, similarly
to endometrioid adenocarcinoma, GCDFP-15, if present,
is most helpful. Colonic adenocarcinoma may involve
the uterus either by direct extension or metastases. The
tumor shows an architecture that may overlap with that
seen in endometrioid carcinoma, but it is frequently
associated with dirty necrosis, deeply eosinophilic cyto-
plasm, and goblet cells. CK7/CK20 are useful in the
differential diagnosis, as metastatic colon adenocarci-
noma is typically diffusely positive for CK20 but nega-
tive for CK7 and the opposite profile is seen in
endometrioid adenocarcinoma.

TROPHOBLASTIC LESIONS

Trophoblastic proliferations may pose problems in the
differential diagnosis with high-grade endometrioid
carcinoma, squamous cell carcinoma, and ECs contain-
ing trophoblast cells. Placental site trophoblastic tumor
is composed of intermediate trophoblast cells character-
ized by medium to large-sized mononuclear or, rarely,
multinucleated cells showing enlarged nuclei, and
prominent nucleoli. Helpful features include the finding
of neoplastic cells replacing the vascular walls associ-
ated with fibrinoid necrosis and splitting of the muscle
fibers by the tumor cells. Keratin and EMA are not
helpful in the differential diagnosis between EC and
placental site trophoblastic tumor. However, the latter
is also positive for alpha-inhibin, hPL, CD146, and,
focally, hCG. Finally, these patients have elevated serum
levels of hCG in approximately 50 % of cases.

The other trophoblastic proliferation that may be
confused with a poorly differentiated endometrioid EC
or a squamous cell carcinoma is the epithelioid tro-
phoblastic tumor. This neoplasm is characterized by a
proliferation of intermediate trophoblastic cells that
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originate from the chorionic trophoblast, in which nests
of mononuclear cells with clear to eosinophilic cyto-
plasm are frequently distributed around blood vessels
without invading the vessel walls. Distinctive morpho-
logic features include extensive hyaline-like necrosis
with a geographic distribution and well-defined margins.
Keratin and EMA are not helpful in the differential
diagnosis between epithelioid trophoblastic tumor and
EC. However, epithelioid trophoblastic tumor is also
positive for alpha-inhibin and p63, and is focally posi-
tive for hPL, hCG, and CD116.

Choriocarcinoma is usually easy to distinguish from
EC as it typically shows a biphasic growth, with mono-
nuclear cells surrounded by syncytiotrophoblast cells.
However, of note, choriocarcinoma may be seen in asso-
ciation with an endometrioid EC.

PROGNOSIS AND THERAPY

Several prognostic factors have been implicated in EC,
and include:

STAGE

The 1988 International Federation of Gynecologists
and Obstetricians (FIGO) staging system has been found
stage to be the single strongest prognostic parameter for
patients with EC. This is a surgical-pathologic staging
system that divides EC into four stages and requires
hysterectomy as well as assessment of any suspicious
extrauterine lesions, pelvic as well as para-aortic lymph
nodes, adnexae, and peritoneal fluid cytologic examina-
tion (Box 7.4).

FIGURE 7.24

Lobular carcinoma metastatic to the
endometrium. The tumor cells dif-
fusely permeate the endometrium and
have a monotonous appearance.

BOX 7.4

STAGING OF ENDOMETRIAL CARCINOMA (INTERNATIONAL
FEDERATION OF GYNECOLOGISTS AND OBSTETRICIANS, 1988)

I:  Tumor confined to the uterus
Ta:  Tumor confined to the endometrium
Ib:  Tumor invades < 50% of the myometrial wall
Ic:  Tumor invades > 50% of the myometrial wall
II: Tumor extends to the uterine cervix
ITa: Tumor extends to the endocervical epithelial surface or
glands
IIb: Tumor infiltrates the cervical stroma
III: Tumor extends outside the uterus
ITTa: Tumor involves serosa, and/or adnexa, and/or positive
ascites, or peritoneal washings
IIIb: Direct extension or metastasis to the vagina
IIIc: Pelvic and/or para-aortic lymph node metastases
Iv:
IVa: Tumor invades bladder mucosa and/or bowel mucosa
IVb: Distant metastases (excluding metastases to vagina, pelvic
serosa, or adnexa)

The 5-year disease-free survival is 90 % for stage I,
83 % for stage 11, and 43 % for stage III tumors. When
stratifying stage I tumors, a univariate analysis revealed
5-year survival rates of 93.8% for stage 1A, 95.4% for
stage IB, and 75 % for stage IC EC.

HistoLoGIC TYPE

Histologic type has been recognized as an impor-
tant prognostic factor in EC. Low-grade endometrioid
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adenocarcinoma and its variants (with squamous dif-
ferentiation, villoglandular, secretory, and ciliated) and
mucinous adenocarcinoma (type I carcinomas) are asso-
ciated with a favorable prognosis (5-year survival rate
85-90%). In contrast, serous, clear cell, high-grade
endometrioid, and undifferentiated carcinoma (type II
carcinomas) are associated with an unfavorable outcome,
with overall 5-year survival rates ranging from 30 to
70% . In mixed carcinomas, the presence of > 25% of a
serous, clear cell, or undifferentiated component has
been shown to be an indicator of poor prognosis.
However, the presence of any such component should
be stated in the report as it may affect prognosis.

HisTOLOGIC GRADE

The prognostic importance of grading endometrioid
adenocarcinomas has been recognized for many years.
In contrast, nonendometrioid adenocarcinomas (serous
and clear cell) are, by definition, considered high-grade.
The 1988 FIGO/ISGP grading system of endometrioid
adenocarcinomas is based primarily on architectural
features (Table 7.2). Tumors with < 5% solid compo-
nent are grade 1, those with 5-50 % solid areas are grade
2, whereas tumors with > 50 % solid areas are grade 3.
Assessment of the solid growth is based only on the
nonsquamous (glandular) component of the tumor.
However, the presence of grade 3 nuclear features
(marked nuclear pleomorphism, coarse chromatin, or
prominent nuclei) in grade 1 or 2 carcinomas (based on
architecture) increases their grade by 1. By using these
criteria, the vast majority of endometrioid adenocarci-
nomas are grade 1. Assessment of nuclear features is
more subjective, with poorer reproducibility.

The prognostic value of the FIGO grading system has
been demonstrated in one univariate study of more than
600 patients with clinical stage I and/or occult stage II
endometrioid adenocarcinoma. The 5-year relative sur-
vival for the patients with grade 1 tumors was 94 %,
while it decreased to 84 and 72 % for those patients with
grade 2 and 3 tumors respectively.

TABLE 7.2

Histologic grading system for endometrioid carcinoma
(International Federation of Gynecologists and
Obstetricians, 1988)

Grade 1 < 5% of solid component
Grade 2 5-50% of solid component
Grade 3 > 50% of solid component

- High-grade nuclear features in architecturally grade 1 or 2
carcinomas increase their grade by one.

- Squamous elements should not be considered when
assessing the solid component.

Recently, Lax and colleagues have proposed a binary
architectural grading system of endometrial endometri-
oid carcinoma. In this scheme, the tumor is high-grade
if at least two of the following three criteria are present:
(1) > 50% solid growth (without distinction between
squamous and glandular); (2) diffusely infiltrative rather
than expansile growth pattern; and (3) tumor cell necro-
sis. This system stratifies patients into three prognostic
and therapeutic groups: (1) patients with low-stage (Ia
or Ib) low-grade tumors with a 100% 5-year survival
rate; (2) patients with higher-stage (Ic and II-1V) low-
grade tumors, and those with high-grade tumors con-
fined to the myometrium (stages Ib and Ic) with a 5-year
survival rate of 67-76 %; and (3) patients with advanced-
stage, high-grade tumors with 26 % 5-year survival rate.
The authors claim that this system has greater reproduc-
ibility in comparison to the FIGO scheme. However,
these modifications of the FIGO grading system have
not been adopted.

MYOMETRIAL INVASION

Myometrial invasion is an independent predictor of
outcome in low-stage ECs. It correlates with the risk of
extrauterine extension and with metastases to pelvic
and para-aortic lymph nodes. However, identification
of myometrial invasion may be difficult, especially
when there is an irregular endomyometrial junction
(Figure 7.25) or tumor extends into adenomyotic foci.
In fact, myometrial invasion is overdiagnosed in 25 %
of cases.

The current FIGO staging system uses three subdivi-
sions when evaluating depth of myometrial invasion:
(1) tumor limited to the endometrium; (2) invasion <
than one-half of myometrial wall; and (3) invasion >
one-half of myometrial wall without involvement of the
uterine serosa. However, several other methods have
been proposed, including division of myometrial thick-
ness by thirds, depth of tumor invasion (in millimeters),
and distance between the tumor and the uterine serosa
(in millimeters).

CERVICAL INVOLVEMENT

Involvement of the cervix by EC may result from
direct extension or lymphatic spread. In about 5%,
implantation of EC in the denuded endocervix occurs
after fractional dilatation and curettage. In stage Ila
neoplasms, tumor cells are confined to the endocervical
epithelial surface or glands, whereas in stage IIb, tumor
cells infiltrate the cervical stroma. However, the prog-
nostic value of this distinction has been questioned.

A peculiar pattern of cervical involvement has been
recently described as “burrowing pattern.” It occurs
in low-grade endometrial endometrioid carcinoma, in
which indolent-looking neoplastic glands may infiltrate
the endocervical stroma deeply without any significant
stromal reaction. This particular pattern of infiltration
may raise the possibility of an independent cervical
adenocarcinoma. However, thorough sampling shows
continuity of the EC with the neoplastic endocervical
proliferation.
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ADNEXAL INVOLVEMENT

Assessment of adnexal involvement can be difficult as
it may reflect the existence of two simultaneous indepen-
dent primaries (ovary and endometrium) rather than a
primary EC with ovarian metastasis. Several clinicopath-
ologic features can be used in this differential diagnosis,
including tumor size, bilaterality and pattern of ovarian
involvement, histologic type and grade of the tumors,
presence and extent of lymphovascular invasion, myome-
trial and tubal invasion, coexistent endometrial hyperpla-
sia or ovarian endometriosis, and follow-up. In difficult
cases, a number of immunohistochemical, DNA flow
cytometric, and molecular parameters have been pro-
posed to aid in this differential diagnosis.

LYMPHOVASCULAR INVASION

Evidence of tumor cells within endothelial-lined
spaces is an independent predictor of tumor recurrence
and outcome. It is also associated with increased risk of
lymph node metastasis. Lymphovascular space invasion
is uncommon in endometrioid adenocarcinoma, but
very frequent in serous adenocarcinoma. It should be
distinguished from invasive tumor associated with
retraction artifact, frequently seen at the infiltrative
border with the myometrium.

LYMPH NODE INVOLVEMENT

The finding of pelvic and/or para-aortic lymph node
metastases is classified as stage Illc. The frequency of
lymph node metastases in clinical stage I patients is

FIGURE 7.25

Endometrioid carcinoma confined
to the endometrium. Notice the irreg-
ular endomyometrial junction that
may be misinterpreted as myometrial
invasion.

related to the depth of myometrial invasion. One-third
of patients with metastasis to pelvic lymph nodes also
have positive para-aortic lymph nodes. Prognosis of EC
with positive pelvic lymph nodes is better than that of
those with positive para-aortic lymph nodes.

POSITIVE PERITONEAL CYTOLOGY

Positive peritoneal cytology has been associated with
high histologic grade, deep myometrial invasion, and
extrauterine spread.

OTHER PROGNOSTIC FACTORS

DNA ploidy has been shown to be a relatively useful
prognostic factor. In stage I ECs, diploidy is associated
with higher disease-free survival in comparison with
aneuploid tumors. Approximately 67% of endome-
trioid adenocarcinomas are diploid, whereas diploid
DNA is detected in only 45% of nonendometrioid
adenocarcinomas.

Immunohistochemical staining for ER, bcl-2, c-erb
B2, p53, and Ki-67 (MIB-1) has been suggested as impor-
tant parameters in assessing prognosis in EC. However,
further studies are required to confirm the independent
prognostic value of these markers. Finally, a number of
molecular alterations have also been proposed as puta-
tive prognostic factors of EC, including assessment of
microsatellite instability and alterations in PTEN and
CTNB-1 (B-catenin).

Hysterectomy with bilateral salpingo-oophorectomy
is the primary treatment for over 90 % of women with
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EC accompanied by peritoneal cytologic sampling, as
well as abdominal exploration with palpation and biopsy
of any suspicious lymph nodes or lesions. Pelvic and
para-aortic lymphadenectomy is appropriate when there
is evidence of poor prognostic indicators (high grade,
nonendometrioid morphology, deep myometrial inva-
sion, or extension to the cervix or adnexa). Omentec-
tomy is recommended for serous adenocarcinoma. After
primary surgical treatment, the extent of disease can be
determined and the field for adjuvant radiation therapy
can be more appropriately tailored to treat the pelvis
and para-aortic region, or the whole abdomen. For
women with disseminated disease, systemic therapy
with progestational hormones or cytotoxic chemother-
apy may be considered.
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Pure Mesenchymal and Mixed
9 Miillerian Tumors of the Uterus

Esther Oliva

Pure mesenchymal tumors of the uterus consist mainly
of smooth muscle and endometrial stromal tumors, leio-
myomas being by far the most common. As benign
smooth muscle tumors have a wide spectrum of micro-
scopic appearances as well as unusual growth patterns,
distinction from their malignant counterparts as well as
from endometrial stromal tumors may become challeng-
ing in routine practice. Mixed miillerian tumors of the
uterus represent the other main category of tumors with
an important mesenchymal component. It encompasses
a wide spectrum of tumors, with low-grade miillerian
adenosarcoma, malignant mixed miillerian tumor, and
adenomyoma being the best known. Malignant mixed
miillerian tumors are the most common in this category,
at the same time being associated with a worse progno-
sis. Even though they are discussed in this chapter, it is
well known that these tumors are closely related to
endometrial carcinomas and as such, behave as carcino-
mas, not as sarcomas. Accurate classification of the dif-
ferent categories of tumors is crucial for both prognostic
and therapeutic purposes and morphology remains the
cornerstone in the classification of all these tumors.
This chapter reviews the salient diagnostic features of
the main categories of pure mesenchymal and mixed
miillerian tumors with emphasis on newly described
variants, diagnostic criteria, problems in differential
diagnosis, and the utility of adjunct immunohistochem-
istry as well as other techniques in establishing the
correct diagnosis.

LEIOMYOMA AND LEIOMYOMA VARIANTS

This is the most common solid tumor in women and the
most frequent among smooth muscle tumors, with an
estimated incidence of 70 % in hysterectomy specimens
for noncancer-related conditions. Fibroids are also a
common reason for hysterectomy, accounting for at
least 200,000 such procedures annually in the US. They
are present in 20-30% of women over 30 years of age,
rising to > 40% in women older than 40 years. The
prevalence of uterine leiomyomas varies among ethnic

groups; black women tend to have leiomyomas at a
younger age that are more often multiple and typically
larger than those in white women, indicating the pres-
ence of a genetic predisposition or other influences.

CLINICAL FEATURES

Most patients with uterine leiomyomas are asymptom-
atic. When symptoms occur, they usually correlate with
the location of the leiomyomas, their size, or associated
degenerative changes. Abnormal uterine bleeding is the
most common presenting symptom, either in the form
of menorrhagia or hypermenorrhea, which may lead to
severe anemia. Abdominal pain secondary to acute
hemorrhage may occur, especially in apoplectic leiomy-
omas and those that undergo torsion or protrude through
the cervical canal. Patients may have a history of infer-
tility, increased rates of spontaneous abortion, and
pregnancy-related problems when there is a submucosal
myoma or a markedly distorted endometrial cavity that
interferes with normal implantation. Rarely, the myoma
is large and the patient may present with a pelvic mass
and secondary gastrointestinal or urinary symptoms
due to compression. Leiomyomas may rapidly enlarge
and cause concern for malignant transformation;
however, it is important to remember that a rapidly
enlarging uterine mass in a premenopausal woman is
still most likely to represent a leiomyoma, as the risk of
malignant transformation remains very low. Some leio-
myoma variants are seen more frequently in pregnant
women or those taking oral contraceptives. Patients can
present during pregnancy or the puerperium with acute
abdominal signs secondary to rupture of the tumor into
the peritoneal cavity. Patients with intravenous leio-
myomatosis may occasionally present with cardiac man-
ifestations due to tumor extension into the inferior vena
cava and right heart. Other much less frequent signs and
symptoms seen in leiomyomas include secondary eryth-
rocytosis, infection, and ascites (pseudo-Meigs’ syn-
drome). Uterine leiomyomas may be associated with
rare genetic syndromes such as hereditary leiomyoma-
tosis and renal cell carcinoma.

261




262

GYNECOLOGIC PATHOLOGY

LEIOMYOMA, LEOIMYOMA VARIANTS, AND SMOOTH MUSCLE
TUMORS WITH UNUSUAL GROWTH PATTERNS — FACT SHEET

Definition
» Benign smooth muscle tumors of the uterus with variable gross
and microscopic appearances

Incidence

» Most common uterine neoplasm

» Present in 70% of hysterectomy specimens removed for noncancer-
related conditions

Race and Age Distribution

» Higher incidence in black women

» Present in 20-30% of women over 30 years of age and > 40% in
women > 40 years

Clinical Features

» Asymptomatic in 40-60% of cases

» Abnormal uterine bleeding (menorrhagia or hypermenorrhea)

» Abdominal pain due to acute hemorrhage (apoplectic leiomyoma)

» Infertility, frequent spontaneous abortions, and pregnancy-related
problems

» Pelvic mass, rupture into peritoneal cavity, or rapid enlargement
(risk of misinterpretation as leiomyosarcoma)

» Cardiac manifestations in intravenous leiomyomatosis

» Rarely erythrocytosis, infection, or ascites (pseudo-Meigs’
syndrome)

Radiologic Features

» Hypoechoic or heterogeneous mass (transvaginal ultrasonography)

» Low signal intensity on T2 and thin hyperintense rim due to
compression of adjacent muscle (MRI)

» High signal intensity on T1 in acute infarction

Prognosis and Treatment

» Excellent outcome for typical leiomyoma, leiomyoma variants, and
most of the unusual growth patterns

» Pelvic or cardiac recurrences up to 15 years later in intravenous
leiomyomatosis

» Association with benign smooth muscle nodules in lungs (benign
metastasizing leiomyoma) in typical leiomyoma, leiomyoma with
vascular invasion, and intravenous leiomyomatosis

» Myomectomy, hysterectomy, hormone therapy (gonadotropin-
releasing hormone agonists: GnRHa), or uterine artery
embolization based on symptoms and risk factors

» Hysterectomy, excision of extrauterine tumor, bilateral
adnexectomy, and GnRHa in intravenous leiomyomatosis

» 5-year recurrence rate as high as 60% for myomectomy

» Transient effect with hormone therapy

RADIOLOGIC FEATURES

Transvaginal ultrasound with or without sonohysterog-
raphy is used for standard assessment of leiomyomas. It
typically shows a hypoechoic or heterogeneous mass.
The sonographic texture depends on the relative ratio
of fibrous tissue to smooth muscle and on the presence
and type of degeneration. Hysterosalpingography is

useful for submucosal leiomyomas that show character-
istic filling defects. The most common computed tomog-
raphy findings include uterine enlargement or contour
deformity with a range of enhancement. Although cal-
cification is seen in < 10 % of cases, it is the most specific
finding. MRI is the most accurate imaging modality for
the diagnosis, mapping, and characterization of leiomy-
omas. Nondegenerated leiomyomas characteristically
display a low signal intensity on T2-weighted pulse
sequences, and in approximately 30% of leiomyomas,
there is compression of the surrounding myometrium
which translates into a thin hyperintense rim resulting
in a very clear demarcation in signal intensity between
the leiomyoma and the surrounding tissues. Cystic
degeneration and myxoid change are seen as areas of
high signal intensity while the presence of fat in a leio-
myoma can be selectively detected with fat suppression
sequences. Necrosis displays variable signal intensities
but acutely infarcted myomas have a high signal inten-
sity on T1-weighted images.

PATHOLOGIC FEATURES

GROSsSs FINDINGS

Leiomyomas occur more commonly in the uterine
fundus and they are often multiple. They are typically
intramural, less frequently submucosal or subserosal,
and rarely, they are found in the lower uterine segment
or cervix. Subserosal leiomyomas can become peduncu-
lated and may undergo torsion with secondary necrosis
of the pedicle, losing its connection to the uterus, and
on some occasions becoming attached to adjacent pelvic
structures (parasitic leiomyoma). Leiomyomas are
sharply circumscribed and easily shell out from the sur-
rounding myometrium. They have a bulging white to
slightly pink, firm and whorled cut surface (Figure 8.1),
and areas of discrete hemorrhage may be seen. Degen-
erative changes are frequent and include ulceration
(mainly in submucosal leiomyoma), edema, cyst forma-
tion and, less frequently, calcification or ossification.
Red degeneration is characteristic of pregnancy or post-
partum, but may occasionally be observed in nonpreg-
nant patients (such as those on oral contraceptives)
(Figure 8.2).

The following leiomyoma variants (Box 8.1) may
display a different gross appearance:

Highly cellular leiomyoma often has a tan to yellow
and soft cut surface (Figure 8.3).

Mitotically active leiomyoma often displays soft,
fleshy or cystic areas and visible hemorrhage.
Apoplectic or hemorrhagic leiomyoma shows as a
cardinal feature prominent stellate hemorrhage that
may be accompanied by cystic change.

Leiomyoma with diffuse perinodular hydropic
change may show a multinodular growth within the
main mass, the nodules being separated by edematous
tissue. In some cases, watery fluid may exude from the
cut section of the tumor (Figure 8.4).
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FIGURE 8.1

Uterus with two large intramyometrial leiomyomas. A white, whorled homogeneous cut surface characteristic of a typical
leiomyoma is seen in the largest leiomyoma (right).

FIGURE 8.2
Leiomyoma with red degeneration. The tumor shows a diffusely hemorrhagic cut surface.
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LEIOMYOMA, LEIOMYOMA VARIANTS, AND SMOOTH MUSCLE TUMORS WITH UNUSUAL GROWTH PATTERNS - PATHOLOGIC FEATURES

Gross Findings

» Intramural, submucosal, or subserosal in order of frequency

Fundus most common location

Often multiple; wide range of sizes

Pedunculated if subserosal; torsion with secondary necrosis of its
pedicle with loss of connection to the uterus (parasitic leiomyoma)
Sharply circumscribed and easily shells out

Bulging white to slightly pink, firm and whorled cut surface
Degenerative changes include ulceration, edema, cystic change,
calcification, or ossification

Red degeneration characteristic of pregnancy, postpartum, and oral
contraceptives

v v v v v v

v

Leiomyoma Variants

» Highly cellular leiomyoma: often tan to yellow soft cut surface

» Mitotically active leiomyoma: frequently soft and fleshy; may have
cystic areas and visible hemorrhage

Apoplectic or hemorrhagic leiomyoma: prominent stellate
hemorrhage + cystic change

Leiomyoma with hydropic change including diffuse perinodular:
multinodular growth present within the main mass with edematous
tissue separating nodules; watery fluid on sectioning

Epithelioid leiomyoma: frequently soft and tan to pink cut surface;
if <1 cm: “plexiform tumorlet”

Myxoid leiomyoma: soft, gray, jelly-like cut surface

Lipoleiomyoma: soft yellow areas admixed with firm white areas

v

v

v

v v

Unusual Growth Patterns

» Dissecting leiomyoma including cotyledonoid leiomyoma (“Sternberg
tumor”): irregular indistinct margins dissecting the myometrium
with associated extrauterine exophytic extension as multiple
bulbous red nodules attached to each other by thin adhesions
resembling placental tissue

Diffuse leiomyomatosis: diffuse and symmetrical thickening of the
myometrium due to innumerable poorly circumscribed nodules
typically < 1 cm

Diffuse leiomyomatosis peritonealis: multiple small (typically

< 2 cm) nodules with a white firm cut surface present in pelvic
peritoneum and omentum

Intravenous leiomyomatosis: multiple well-demarcated masses and
sometimes visible coiled worm-like plugs of white tissue filling and
distending myometrial and/or parametrial vessels outside the
confines of, or in the absence of, a leiomyoma

Benign metastasizing leiomyoma: small white and firm nodule(s) in
lungs (more frequent), retroperitoneal and mediastinal lymph nodes,
soft tissues, and bone (less frequent)

v

v

v

v

Microscopic Findings

» Well circumscribed

» Intersecting fascicles of spindled cells intermixed with variable
amounts of collagen

Abundant large blood vessels (when very numerous, vascular
leiomyoma or angiomyoma)

Abundant eosinophilic cytoplasm (when transversely cut,
paranuclear vacuole) and elongated “cigar”-shaped nuclei

Nuclear palisading may be seen

Mild to absent cytologic atypia and mitoses

Infarct-type necrosis: “mummified” and homogeneous appearance,
area of transition between necrotic and viable tumor composed of
granulation tissue or fibrous or hyalinized tissue

Other findings: skeletal-like or rhabdoid cells, extramedullary
hematopoiesis, collections of lymphocytes, mast cells, eosinophils,
numerous histiocytes, acute inflammatory cells (pyomyoma)

v v v

v v

v

Leiomyoma Variants
Cellular Leiomyoma
» Significantly more cellular than normal myometrium

Highly Cellular Leiomyoma

» Fascicles and sheets of cells with cellularity similar to that seen in
endometrial stromal tumors

» Small cells with oval to spindle nuclei and scant cytoplasm

» Large and thick blood vessels as well as cleft-like spaces

» Imperceptibly merges with surrounding myometrium

Leiomyoma with Bizarre Nuclei (“Symplastic,” “Atypical,” or
“Bizarre”)

v

Multinucleated or mononucleated cells

“Spotty” distribution of cells with bizarre nuclei, although on
occasion uniformly throughout the tumor

Atypical nuclei and abundant eosinophilic cytoplasm
Prominent nucleoli, coarse chromatin, and average mitotic count of
1-2/10 HPFs; but may reach 7/10 HPFs by highest count
Other nuclear features: pseudoinclusions, pyknotic nuclei

with dense smudged chromatin (may simulate abnormal
mitoses)

Uniform and bland cytologic features of spindled cells in areas
uninvolved by bizarre cells

v

v v

v

v

Mitotically Active Leiomyoma

» Spindled cells with bland nuclear features

» Increased mitotic activity (5-15/HPFs)

» No tumor cell necrosis

» Frequent hemorrhage or degenerative changes

Leiomyoma with Hormone-Related Changes (“Apoplectic Leiomyoma”
or “Hemorrhagic Cellular Leiomyoma”)

» Stellate hemorrhagic areas

» Edema and/or myxoid change around hemorrhage

» Hypercellularity surrounding hemorrhagic areas

» Mild to moderate nuclear atypia and up to 9 mitoses/10 HPFs

» Decreased cellularity and mitoses away from hemorrhage (zonation
phenomenon) and no nuclear atypia

Abnormal arteries with intimal thickening, fibrosis, and myxoid
degeneration

v

Treated Leiomyomas with:

» Gonadotropin-releasing hormone agonists
» Reduced tumor size
» Increased hyalinization
» Smaller cell size, nuclear crowding, and increased
apoptosis
» Infarct-type necrosis and lymphocytic infiltrate
» Vascular changes with fewer vessels, decreased vessel diameter,
thickening and fibrosis, myxoid and fibrinoid changes, luminal
narrowing, and thrombosis
» Uterine artery embolization
» Infarct-type necrosis
» Aggregates of embolized material in necrotic leiomyomas and
myometrium
» Foreign body-type giant cells and macrophages

Leiomyoma with Diffuse Perinodular Hydropic Change

» Poorly defined areas of edematous connective tissue alternating
with conventional areas of smooth muscle neoplasia

» Perinodular appearance or extensive effacement of architecture if
prominent

» Occasional fibroblasts, sparse collagen fibers and
vessels
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LEIOMYOMA, LEIOMYOMA VARIANTS, AND SMOOTH MUSCLE TUMORS WITH UNUSUAL GROWTH PATTERNS - PATHOLOGIC FEATURES—cont'd

Epithelioid Leiomyoma

> At least 50% of the tumor cells are epithelioid
» Sheets, nests, cords, and trabeculae

» Polygonal or round cells

» Eosinophilic, granular, or clear cytoplasm

» Mild cytologic atypia, < 3 mitoses/10 HPFs

» No tumor cell necrosis

Myxoid Leiomyoma

» Hypocellular with abundant acellular myxoid matrix (positive for
alcian blue or colloidal iron)

» May coexist with areas of conventional leiomyoma

» Oval to elongated or stellate cells

» Bland cytology with < 2 mitoses/10 HPFs

» No tumor cell necrosis

Leiomyoma with Heterologous Elements
» Adipose tissue: “lipoleiomyoma”

» Skeletal muscle

» Osseous or cartilaginous differentiation

Leiomyomas with Unusual Growth Patterns

Dissecting Leiomyoma Including Cotyledonoid Leiomyoma (“Sternberg

Tumor”)

» Fascicles of disorganized smooth muscle with a swirled growth

» Marked vascularity and extensive hydropic degeneration

» Large number of large muscular vessels in delicate fibrous matrix
separating smooth muscle nodules

Diffuse Leiomyomatosis

» Multiple closely packed small nodules that tend to merge
imperceptibly with each other

» Variable cellularity, but frequently cellular

» Perivascular arrangement of spindled cells

» Mature, mitotically inactive smooth-muscle cells

Diffuse Leiomyomatosis Peritonealis

» Multiple small to 10cm (majority < 2cm) nodules

» Spindled cells with minimal cytologic atypia and mitoses

» Decidual cells frequently admixed with smooth muscle cells
» Rarely, malignant transformation

Leiomyoma with Vascular Invasion

» Microscopic intravascular growth of benign-appearing smooth muscle
cells within the tumor

|
BOX 8.1
LEIOMYOMA VARIANTS

1. Cellular and highly cellular

2. Mitotically active

3. With hormonal changes, including hemorrhagic or apoplectic
leiomyoma

4. With hydropic change

5. Epithelioid

6. Myxoid

Intravenous Leiomyomatosis

» Endothelium covered protrusions of smooth muscle

» Intersecting fascicles or appearance of a leiomyoma variant

» Clefted or lobulated contour, extensive hyalinization or hydropic
change, and numerous thick-walled vessels

» Benign cytologic features and rare mitoses, except in cellular
intravenous leiomyomatosis (up to 4/10 HPFs)

» Occasionally subendothelial proliferation of benign smooth
muscle

Benign Metastasizing Leiomyoma

» Fascicles of smooth muscle cells

» Cells with no cytologic atypia or mitotic activity

» In the lung, alveolar spaces may be entrapped at the periphery

Immunohistochemical Features

» Actin, desmin, smooth-muscle myosin, HDCA8, h-caldesmon and
oxytocin positive

» ER and PR positive

» Keratin and EMA frequently positive

» Variable CD10 expression (more commonly in highly cellular
leiomyoma)

» Androgen receptor positive in 30% of cases

» Low MIB-1 expression, except in mitotically active leiomyoma

» Minimal p53 expression

Cytogenetic Features

» Simple karyotypic abnormalities in 40% of typical leiomyomas
b £(12;14)(q15;q24)

Differential Diagnosis

» Endometrial stromal tumor (vs highly cellular leiomyoma and
intravenous leiomyomatosis)

» Spinded leiomyosarcoma (vs mitotically active leiomyoma and
leiomyoma with bizarre nuclei)

» Myxoid leiomyosarcoma (vs hydropic leiomyoma and myxoid

leiomyoma)

Epithelioid leiomyosarcoma (vs epithelioid leiomyoma)

Perivascular epithelioid cell tumor (vs epithelioid leiomyoma)

Lymphangiomyomatosis (vs diffuse leiomyomatosis)

Metastatic leiomyosarcoma (vs benign metastasizing leiomyoma)

v vV Vv

Epithelioid leiomyoma frequently has a soft and tan
to pink cut surface.
Myxoid leiomyoma is characterized by a homoge-
neous, soft, gray, jelly-like cut surface.
Lipoleiomyoma appears as soft yellow areas randomly
admixed with firm white areas (Figure 8.5).

Some leiomyomas are characterized by an unusual
growth pattern (Box 8.2):
Dissecting leiomyoma, including cotyledonoid leio-
myoma (“Sternberg tumor”), appears as multiple
bulbous red nodules attached to each other by thin adhe-
sions. They typically show irregular indistinct margins,
dissect through the myometrium, and are associated
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FIGURE 8.3

Highly cellular leiomyoma. The tumor has a homogeneous tan to yellow cut
surface. Notice its association with multiple worm-like plugs of tumor dis-
tending the myometrial vessels outside the confines of the leiomyoma
(intravenous leiomyomatosis component).

FIGURE 8.4

Leiomyoma with hydropic change. A
well-circumscribed mass containing
multiple nodules separated by empty
spaces initially filled with watery
fluid.
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FIGURE 8.5

Lipoleiomyoma. Peripheral yellow
areas are juxtaposed with white
central areas.

I ——
BOX 8.2

UNUSUAL GROWTH PATTERNS IN BENIGN
SMOOTH MUSCLE TUMORS

. Dissecting leiomyoma, including cotyledonoid leiomyoma
. Diffuse leiomyomatosis

. Diffuse leiomyomatosis peritonealis

. Leiomyoma with vascular invasion

. Intravenous leiomyomatosis

. Benign metastasizing leiomyoma

S Ul AW

with extrauterine exophytic extension resembling pla-
cental tissue (Figure 8.6).

Diffuse leiomyomatosis shows a diffusely thickened
myometrium almost completely replaced by innumera-
ble nodules typically < 1 cm, imparting a symmetrical
thickening of the myometrium. The nodules are poorly
circumscribed and blend into the surrounding myome-
trium or adjacent nodules.

Diffuse leiomyomatosis peritonealis is characterized
by multiple nodules scattered over the pelvic perito-
neum, including the uterine serosa and omentum
(Figure 8.7). The nodules are typically small (< 2 cm)
but they may reach up to 10 cm and they have a white
firm cut surface.

Intravenous leiomyomatosis displays multiple well-
demarcated firm masses, typically intramyometrial. In
some cases, it is possible to identify tumor within vas-
cular spaces as convoluted or coiled worm-like plugs of
white tissue that fills and distends the myometrial and

sometimes parametrial vessels outside the confines of],
or in the absence of, a leiomyoma (Figure 8.3).
Benign metastasizing leiomyoma is characterized by
the presence of one or more extrauterine small (rarely
up to 10 cm) white, firm nodules which occur most fre-
quently in the lungs in women who have had typical
uterine leiomyomas, leiomyomas with vascular inva-
sion, or intravenous leiomyomatosis. Other sites that
may be affected include retroperitoneal and mediastinal
lymph nodes, soft tissues, and bone.

It is important to remember that the gross appearance
of the tumor is critical, thus serial sections at every
centimeter should be performed and areas with unusual
appearances should be sampled more generously. On
the other hand, grossly typical leiomyomas do not need
excessive sampling and the rule of one section per
centimeter may not necessarily apply.

MicroscorIC FINDINGS

On low-power examination, classic lelomyomas are
typically well circumscribed. They are composed of
intersecting fascicles of cells with relatively abundant
eosinophilic cytoplasm and elongated ‘“cigar”-shaped
nuclei with mild to absent cytologic atypia and low
mitotic activity (Figure 8.8). If cells are cut transversely
the nuclei appear round with an associated paranuclear
vacuole. Some leiomyomas may contain skeletal-like or
rhabdoid cells with abundant eosinophilic cytoplasm.
Sometimes, there is palisading of the nuclei, as is more
commonly seen in benign nerve sheath tumors. Variable
amounts of collagen may be seen in between the spin-
dled cells and large blood vessels are interspersed
throughout the tumor. When numerous muscular-
walled blood vessels are present, the term “vascular
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leiomyoma” or “angiomyoma” may be used. Leiomyo-
mas may undergo ulcerative necrosis secondary to
trauma (especially submucosal leiomyomas) and infarct-
type necrosis. The latter is characterized by the finding
of necrotic tissue with a “mummified” and homoge-
neous appearance, where the tumor cells as well as the
vessels appear dead (Figure 8.9). There is an area of
transition between the necrotic and the viable tumor
that is composed of granulation tissue, fibrous or

FIGURE 8.6

Dissecting cotyledonoid leiomyoma
(“Sternberg tumor”). Multiple con-
gested placenta-like masses are
present dissecting through the myo-
metrium into the parametrium.

FIGURE 8.7

Diffuse leiomyomatosis peritonealis.
Multiple well-defined white nodules
are present in fat.

hyalinized tissue depending on the age of the infarct,
and may be associated with areas of recent hemorrhage
(Figure 8.10). There is no perivascular growth of tumor
cells or a dirty necrotic background, in contrast to tumor
cell necrosis. Infarct-type necrosis may be seen in leio-
myomas and leiomyosarcomas. Typical leiomyomas
may contain foci of extramedullary hematopoiesis, strik-
ing collections of lymphocytes, mast cells, eosinophils,
or numerous histiocytes, the latter especially in patients
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FIGURE 8.8

Typical leiomyoma. Long fascicles of
spindle-shaped cells with elongated
“cigar-shaped” nuclei, eosinophilic
cytoplasm, and no cytologic atypia.

FIGURE 8.9

Infarct-type necrosis. Uniform mum-
mified appearance of the non-
viable smooth muscle cells; however,
the cell outlines may still be
appreciated.

taking gonadotropin-releasing hormone agonists
(GnRHa). Some leiomyomas may become infected,
showing large amounts of acute inflammatory cells
which may form abscesses (pyomyoma).

It is important to recognize the different leiomyoma
variants (Box 8.1). They may cause problems in diag-
nosis as they share one or more histologic features with
leiomyosarcoma, such as high cellularity, striking cyto-

logic atypia, and increased mitotic activity. Leiomyoma
variants include the following:

Cellular and highly cellular leiomyoma. The World
Health Organization (WHO) defines a cellular leiomy-
oma as an otherwise typical leiomyoma that is “signifi-
cantly” more cellular than the normal myometrium
(Figure 8.11). In contrast, a highly cellular leiomyoma
is defined as a leilomyoma with a cellularity comparable
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to that encountered in endometrial stromal tumors, thus
the cells have small oval to spindled nuclei with very
scant cytoplasm (Figure 8.12). The cells often form fas-
cicles and are associated with large and thick blood
vessels as well as cleft-like spaces either representing
compressed vessels or retraction artifact. At the periph-
ery of the tumor, the neoplastic cells merge impercepti-
bly with the surrounding myometrium. Both tumors

FIGURE 8.10

Infarct-type necrosis. An area of
hyalinization associated with recent
hemorrhage separates viable from
nonviable tumor.

FIGURE 8.11

Cellular leiomyoma. Tumor cellularity
is increased in relation to the sur-
rounding myometrium.

typically have very low mitotic rates and are cytologi-
cally bland, but they may on occasion be mitotically
active and then they should be labeled as cellular or
highly cellular mitotically active leiomyoma.

Leiomyoma with bizarre nuclei (“symplastic,”
“atypical,” or “bizarre” leiomyoma). The cardinal
and defining feature of these tumors is the presence
of cells with atypical pleomorphic nuclei, frequently
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FIGURE 8.12

Highly cellular leiomyoma. Small cells with oval nuclei and scant cytoplasm
focally form fascicles and are associated with a large and thick blood
vessel.

FIGURE 8.13

Leiomyoma with bizarre nuclei.
Mono- or multinucleated cells in a
patchy distribution show large nuclei
with smudged chromatin and multi-
ple nuclear pseudoinclusions.

multinucleated but sometimes mononucleated, associ-
ated with abundant eosinophilic cytoplasm which may
sometimes form eosinophilic globules (Figure 8.13).
Typically, the “bizarre cells” have a “spotty” distribu-
tion within the tumor, although on occasion, the cells
may be seen uniformly throughout. The nuclei may
show prominent nuclear pseudoinclusions or may be
pyknotic with dense smudged chromatin. They fre-
quently show prominent nucleoli and coarse chromatin
and mitotic counts may be as high as 7/10 HPFs by the
highest count method, although the average mitotic
count is typically 1-2 mitoses/10 HPFs. Karyorrhectic
nuclei simulating abnormal mitotic figures may be seen.
Interspersed between the cells with bizarre nuclei, there
are spindled cells with variable degrees of nuclear atypia;
however, in areas of tumor uninvolved by bizarre cells,
the spindled cells have uniform and bland cytologic fea-
tures. It has been shown that excess of global DNA
methylation associated with DNA inactivation may be
one of the molecular mechanisms underlying the benign
nature of this leiomyoma variant. The striking atypia
most likely represents presence of abundant heterochro-
matin, which is known to be associated with inactivated
DNA.

Mitotically active leiomyoma. This leiomyoma
variant shows increased mitotic activity that ranges
from 5 to 15 mitoses/HPFs. However, the single most
important criterion to establish the diagnosis of mitoti-
cally active leiomyoma is the absence of cytologic atypia.
Furthermore, tumor cell necrosis should be absent.
Some smooth muscle tumors may have mitotic counts
> 15 mitoses/10 HPFs and even though they could still
be considered in this category, they are better classified
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as leiomyomas with increased mitotic index or smooth-
muscle tumors of uncertain malignant behavior as expe-
rience with these tumors is very limited. These
neoplasms are not infrequently associated with areas of
hemorrhage or show degenerative changes. It seems that
increased mitotic activity in these tumors may be related
to the mitogenic effect of progesterone in the myome-
trium during the menstrual cycle, thus these tumors are
seen in women of reproductive age but not postmeno-
pausal women.

Leiomyoma with hormonal-related changes. Micro-
scopic changes related to pregnancy or progestin include
hemorrhage, edema, myxoid change, focal hypercellu-
larity, nuclear pleomorphism, and increased mitotic
activity. Among leiomyomas with hormonal-related
changes, apoplectic leiomyoma or hemorrhagic cellular
leiomyoma is characterized by the finding of stellate
areas of recent hemorrhage surrounded by smooth
muscle with markedly increased cellularity that may be
focally associated with a myxoid background. The cells
show slightly enlarged nuclei associated with prominent
nucleoli and increased mitotic activity that may be as
high as 8-9 mitoses/10 HPFs. Away from these areas,
both cellularity and mitotic activity decrease. This zona-
tion phenomenon is very characteristic and helps in
establishing the diagnosis (Figure 8.14). Abnormal
arteries characterized by thickening and fibrosis of the
intima associated with myxoid accumulation are present
in many of these tumors, as seen in patients taking oral
contraceptives. It is likely that the apoplectic changes
are secondary to vascular events, although the precise
pathogenesis is unknown.

FIGURE 8.14

Apoplectic leiomyoma. A central area
of hemorrhage is surrounded by a cel-
lular rim of smooth muscle cells. The
tumor away from the infarcted area
is  less  cellular  (“zonation”
phenomenon).

Treated leiomyoma. Histologic changes associated
with GnRHa have not been consistent and some studies
have not found differences between patients treated
with GnRHa and untreated controls. The most common
reported findings include: reduced tumor size, nuclear
crowding, increased hyalinization, lymphocytic infil-
trate, infarct-type necrosis, smaller cell size, vascular
changes (fewer vessels, decreased vessel diameter, mural
thickening, myxoid change, fibrinoid change, intimal or
medial fibrosis, luminal narrowing, thrombosis), and
increased apoptotic index. Surprisingly, no study has
demonstrated any difference in the mitotic rate between
leiomyomas removed during treatment and those from
untreated women. In contrast, leilomyomas removed
several weeks after withdrawal of GnRHa treatment
can have increased mitotic activity. Rare GnRHa-treated
smooth muscle tumors are unexpectedly found to be a
leiomyosarcoma. Changes in leiomyomas can also be
seen following uterine artery embolization with polyvi-
nyl alcohol (PVA) particles or, more recently, trisacryl
gelatin microspheres (TGM). Aggregates of PVA or
TGM are seen within the necrotic leiomyomas and
throughout the myometrium (Figure 8.15). Both are
associated with infarct-type necrosis of the leiomyomas;
however PVA may also be associated with infarction of
the remainder of the uterus, including the cervix.
Foreign body-type giant cells and mononuclear macro-
phages may be seen in association with the foreign
material.

Leiomyoma with diffuse perinodular hydropic
change. Hydropic degeneration is defined by the finding
of well to poorly circumscribed zones of edematous con-
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FIGURE 8.15

Treated leiomyoma. Blue polyvinyl
alcohol particles fill the arteries.

FIGURE 8.16

Leiomyoma with hydropic change.
Extensive edema dissects the muscle
fibers, imparting a false nodular
appearance.

nective tissue alternating with neoplastic smooth muscle
cells. This is a not uncommon focal finding in leiomyo-
mas, but when it becomes prominent, a characteristic
perinodular appearance or extensive effacement of the
architecture of the leiomyoma may be seen (Figure 8.16).
The hydropic areas show occasional fibroblasts and a
sparse framework of collagen fibers admixed with vessels.
These areas are negative for alcian blue or colloidal iron.

These changes are frequently associated with hyaliniza-
tion in other areas.

Epithelioid leiomyoma. The WHO defines an epithe-
lioid smooth muscle tumor as a neoplasm composed of
cells resembling epithelial cells. As a general rule, the
diagnosis of epithelioid smooth muscle tumor should be
made when at least 50% of the tumor cells have an
epithelioid morphology. In the past, these tumors were
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classified as leiomyoblastoma, clear cell, and plexiform
subtypes based on their morphologic appearance (solid
growth, clear cells, or presence of anastomosing cords
and trabeculae respectively). At present, all these tumors
are best designated as epithelioid smooth muscle tumors,
with the exception of tumors with a plexiform architec-
ture measuring < 1 cm, which are classified as “plexi-
form tumorlets.” On low power, the most common

FIGURE 8.17

Benign epithelioid smooth muscle
tumor. Diffuse growth of tumor cells
with abundant eosinophilic cyto-
plasm. No cytologic atypia or mitoses
are seen.

FIGURE 8.18

Benign epithelioid smooth muscle
tumor. Anastomosing cords of tumor
cells are separated by hypocellular
stroma.

growth is solid (Figure 8.17), followed by nests, cords,
and trabeculae (Figure 8.18), and rarely, pseudoglandu-
lar spaces, with more than one pattern frequently coex-
isting in a given tumor. The cells typically have abundant
eosinophilic cytoplasm, but in some cases, may have
clear cytoplasm (Figure 8.19). To establish the diagnosis
of benign epithelioid smooth muscle tumor, the cells
should show at most mild cytologic atypia, < 3 mitoses/
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FIGURE 8.19

Benign epithelioid smooth muscle
tumor. The tumor cells have abundant
clear cytoplasm.

10 HPFs, and no tumor cell necrosis. It is important to
keep in mind that the term “epithelioid” should not be
loosely applied to smooth muscle tumors in which epi-
thelial-like aggregation of cells results from hyaliniza-
tion, hydropic, or other stromal changes.

Myxoid leiomyoma. Myxoid degeneration in leiomyo-
mas has been reported to range from 3 to 13% among
different series. Myxoid leiomyoma is characterized by
the finding of abundant acellular myxoid matrix rich in
acid mucins (positive for alcian blue or colloidal iron
stains). The neoplastic cells are oval to elongated or
stellate, and they show bland cytologic features, low
mitotic rate (< 2 mitoses/10 HPFs), and no tumor cell
necrosis. Myxoid change may occur focally in a conven-
tional leiomyoma. This is important to note in order to
avoid the potential misdiagnosis of leiomyosarcoma in
a leiomyoma showing myxoid and nonmyxoid areas,
imparting a pseudoinfiltrative appearance.

Leiomyoma with heterologous elements. Adipose
tissue is the most common heterologous component
in benign smooth muscle tumors. These tumors are clas-
sified as “lipoleiomyoma.” Rarely leiomyomas may
show skeletal muscle, osseous, or cartilaginous
differentiation.

Leiomyomas can also cause problems in diagnosis due
to unusual growth patterns (see Box 8.2). These
include:

Dissecting leiomyoma including cotyledonoid leio-
myoma (“Sternberg tumor”). As the name implies,
these tumors are characterized by fascicles of disorga-
nized smooth muscle with a swirled rather than a fas-
cicular growth associated with marked vascularity and
extensive hydropic degeneration. They are typically

associated with a large number of large muscular vessels
which cluster predominantly in the delicate fibrous
matrix which separates the smooth muscle nodules
(Figure 8.20).

Diffuse leiomyomatosis of the uterus. This condi-
tion is composed of multiple closely packed small nodules
of cytologically mature, mitotically inactive smooth
muscle cells within the myometrium that tend to merge
imperceptibly with each other. They vary in cellularity
but tend to be cellular and not infrequently the spindled
cells have at least focally a perivascular arrangement.
They are not associated with degenerative changes other
than hyalinization.

Diffuse leiomyomatosis peritonealis. This condition
is typically seen in pregnant or postpartum women. The
nodules may range up to 10 cm, although the majority
are < 2 cm in size. The nodules are composed of benign-
appearing smooth muscle cells with minimal mitotic
activity. Decidual cells are frequently admixed with the
smooth muscle cells. Rarely, one of the nodules may
undergo malignant transformation. This process is con-
sidered to originate from metaplastic transformation of
submesothelial mesenchymal cells into smooth muscle
cells.

Leiomyoma with vascular invasion. This is defined
as a typical leiomyoma or leiomyoma variant with
microscopic intravascular growth within the tumor.
Intravenous leiomyomatosis. The cardinal feature of
this condition is the presence of endothelium-covered
protrusions of smooth muscle resembling either a typical
leiomyoma with spindle cells arranged in intersecting
fascicles or the appearance of any leiomyoma variant
(Figure 8.21). Features that are helpful in establishing
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the smooth muscle nature of the lesion include a clefted
or lobulated contour, extensive hyalinization or hydropic
change, and numerous thick-walled vessels. Mitotic
figures are usually rare, but cellular intravenous leio-
myomatosis may have up to 4 mitoses/10 HPFs. In some
cases, a subendothelial proliferation of benign smooth
muscle may merge with the intravascular tumor if this
is attached to the vessel wall.

Benign metastasizing leiomyoma. It is composed of
fascicles of cytologically benign smooth muscle cells.
When involving the lung, it may entrap alveolar spaces
at the periphery (Figure 8.22). The diagnosis of benign
metastasizing leiomyoma should only be rendered when
the uterine tumor has been thoroughly sampled to
exclude the possibility of leiomyosarcoma.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Leiomyomas are typically positive for smooth muscle
markers, including smooth muscle actin, desmin, smooth
muscle myosin, HDCAS8 and h-caldesmon. They are
also positive for oxytocin and frequently express keratin
and EMA (more often the epithelioid variant) whereas
CD10 shows variable positivity. Estrogen and progester-
one receptors are expressed in nearly 100 % of uterine
leiomyomas whereas androgen receptors (AR) are posi-

FIGURE 8.20

Dissecting cotyledonoid leiomyoma
(“Sternberg tumor”). Swirling fasci-
cles of disorganized smooth muscle are
associated with marked vascularity.

tive in approximately 30 % of cases. MIB-1 expression
is typically low except in mitotically active leiomyomas,
whereas p53 staining is typically minimal to absent.

CYTOGENETICS

Approximately 40 % of leiomyomas have cytogenetic
alterations, typically described as simple karyotypic
abnormalities. At least six cytogenetic subgroups have
been identified within leiomyomas, but the best studied
chromosomal aberration is t(12;14)(q15;q24).

DIFFERENTIAL DIAGNOSIS

Usual leiomyomas are straightforward; however several
leiomyoma variants can be confused with a leiomyosar-
coma or even with other less frequent types of uterine
tumors because of their unusual macroscopic or micro-
scopic features.

Highly cellular leiomyoma may be confused with an
endometrial stromal tumor, either an endometrial
stromal nodule or a low-grade endometrial stromal
sarcoma, as they frequently appear tan to yellow on
gross examination, they are very cellular, the cells have
very scant cytoplasm and may grow in sheets instead of
fascicles, they are associated with prominent vascular-
ization, and may display at first glance a “tongue-like”
growth into the surrounding myometrium. Helpful find-
ings include, as highlighted earlier, the finding of large



CHAPTER 8 Pure Mesenchymal and Mixed Miillerian Tumors of the Uterus 277

FIGURE 8.21

Intravenous leiomyomatosis. Multiple well-defined nodules of smooth muscle
are present within the myometrium in the absence of a leiomyoma (A).
At high magnification, one nodule is present within a distended myometrial
vessel (B).

FIGURE 8.22

Benign metastasizing leiomyoma. A
bland smooth muscle proliferation
entraps and compresses respiratory
epithelium.
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thick muscular walled blood vessels, in contrast to the
arterioles seen in endometrial stromal tumors, cleft-like
spaces, and focal merging of the highly cellular areas
with typical areas of smooth-muscle neoplasia or with
the surrounding myometrium. Finally, strong and mul-
tifocal or diffuse immunoreactivity for smooth muscle
markers including desmin and h-caldesmon will confirm
the smooth muscle nature of the tumor.

Mitotically active leiomyoma should not be confused
with a leiomyosarcoma. It is important to remember
that to establish the diagnosis of leiomyosarcoma, the
finding of 10 mitoses/10 HPFs, as well as diffuse moder-
ate to severe cytologic atypia and/or tumor cell necrosis
should be present in the tumor.

Leiomyomas with bizarre nuclei can be distinguished
from leiomyosarcoma by the absence of tumor cell
necrosis and mitotic counts of < 10 mitoses/10 HPFs.
Furthermore, the combination of aneuploidy, high MIB-
1 activity, and p53 expression is rare in leiomyomas
with bizarre nuclei, and this diagnosis should be made
with caution when these features are seen.

Leiomyoma with hydropic change may lead to the erro-
neous consideration of intravenous leiomyomatosis
because, on gross examination, the multinodular archi-
tecture may simulate intravascular growth. However, on
microscopic examination, the nodules of smooth muscle
are identified in a background of edema but not within
vessels. In some cases, the hydropic change may be diffi-
cult to distinguish from myxoid background, this being
an important distinction in order to rule out a myxoid
leiomyosarcoma. Histochemical stains for alcian blue
and/or colloidal iron are helpful in this distinction.

Epithelioid leiomyoma should be distinguished from
an epithelioid leiomyosarcoma. The finding of moderate
to severe cytologic atypia, > 5 mitoses/10 HPFs, or
tumor cell necrosis is diagnostic of epithelioid leiomyo-
sarcoma. Other important entities in the differential
diagnosis include perivascular epithelioid cell tumor
(PEComa), trophoblastic tumors (placental site tropho-
blastic tumor (PSTT) and epithelioid trophoblastic
tumor (ETT)), and a uterine tumor resembling an
ovarian sex cord tumor (discussed in epithelioid leio-
myosarcoma section, below).

Myxoid leiomyoma should be distinguished from
myxoid leiomyosarcoma but this distinction may be dif-
ficult in curettage or biopsy specimens. A benign myxoid
smooth muscle tumor can be favored if the tumor is well
circumscribed and it lacks tumor cell necrosis or moder-
ate to severe cytologic atypia. In the absence of these
features, a mitotic index of < 2 mitoses/10 HPFs supports
the diagnosis of a benign myxoid smooth muscle tumor.

Diffuse leiomyomatosis should be separated from the
rare examples of uterine involvement by lymphangi-
oleiomyomatosis, usually in patients with tuberous scle-
rosis. In such cases, the myometrium is usually grossly
unremarkable, but shows numerous microscopic ill-
defined nodules of smooth muscle surrounding lym-
phatics which protrude into their lumens. The smooth
muscle cells of lymphangiomyomatosis are immuno-
reactive for HMB-45 and Melan-A.

Intravenous leiomyomatosis should not be confused
with typical leiomyomas partially surrounded by com-

pressed vascular spaces or leiomyomas with artifactual
retraction from the surrounding myometrium. Stains
for endothelial antigens may be useful in problematic
cases. Leiomyoma with vascular invasion shares with
intravenous leiomyomatosis the finding of smooth
muscle within vascular spaces; however, in contrast to
intravenous leiomyomatosis, the intravascular growth
is seen within the confines of the leiomyoma. The dif-
ferential diagnosis of intravenous leiomyomatosis and a
low-grade endometrial stromal sarcoma may be chal-
lenging as both grow in vascular spaces, both have
prominent vascularity, and intravenous leiomyomatosis
may be cellular. In contrast to cellular intravenous leio-
myomatosis, low-grade endometrial stromal sarcoma
usually lacks thick-walled vessels, lobulation, and
hydropic degeneration in its intravascular component,
and is typically present in the endometrium as well as
the myometrium.

Benign metastasizing leiomyoma should be distin-
guished from metastatic leiomyosarcoma, primary pul-
monary smooth muscle tumors, pulmonary hamartomas
with a prominent smooth muscle component, and
lymphangioleiomyomatosis. The latter is a diffuse process
seen exclusively in females that can exhibit a rapidly
progressive and fatal course. Distinguishing pathologic
features include cystic spaces and smooth muscle prolif-
eration around endothelial spaces without the formation
of gross nodules, as is typically seen in benign metastasiz-
ing leiomyoma. Additionally, the smooth muscle cells in
lymphangioleiomyomatosis are HMB-45-positive. Pul-
monary hamartomas typically show other histologic
components and malignant smooth muscle tumors, either
primary or metastatic, will show cytologic atypia as well
as increased mitotic activity.

PROGNOSIS AND TREATMENT

Conventional leiomyomas are benign tumors that may
be treated by myomectomy or hysterectomy depending
on the symptoms and patient’s associated risk factors.
Myomectomy is associated with a higher morbidity than
hysterectomy and some studies have shown that the 5-
year recurrence rate for fibroids treated with local exci-
sion may be as high as 60 % ; the risk is lower in patients
with a single fibroid, a smaller total uterine size, and
those who subsequently had a successful pregnancy.
Leiomyomas can also be treated with hormone therapy,
more commonly GnRHa; however, the effects are tran-
sient, and within several cycles of discontinuing admin-
istration, myomas tend to return to their pre-therapy
size. Uterine artery embolization is an emerging form
of conservative treatment in women who are not can-
didates for surgery or who do not wish to accept the
risks of surgery.

Leiomyoma variants are also associated with a benign
outcome. For example, leiomyomas with a diffuse dis-
tribution of the bizarre nuclei treated with myomec-
tomy and long follow-up (mean 15 years) have shown
an unremarkable clinical course.
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Among the unusual growth patterns seen in leiomyo-
mas, intravenous leiomyomatosis is probably the only
one that requires hysterectomy, excision of any extra-
uterine tumor if technically feasible, and bilateral ad-
nexectomy, as the lesion is estrogen-dependent. The
intravascular growth is probably inconsequential in
most cases, especially if not extensive. In one study with
16 patients with a mean follow-up of 7.5 years, all had
a favorable outcome. However, some patients develop
pelvic or cardiac recurrences, up to 15 years after hys-
terectomy. Thus, as a preventive measure, postoperative
imaging studies may be helpful in detecting and moni-
toring growth of residual intravascular tumor in these
patients. GnRH agonists may be useful to control the
growth of nonresectable tumor. Intravenous leiomyo-
matosis as well as conventional leiomyomas and leio-
myomas with vascular invasion may occasionally be
associated with benign smooth muscle nodules in the
lungs as a secondary complication (benign metastasiz-
ing leiomyoma). The nodules typically appear years
after the initial treatment; however, most cases still
pursue a benign clinical outcome. After surgical removal
of the nodules, additional treatment primarily consists
of hormonal manipulation as the lung lesions are gen-
erally responsive to sex hormones, as evidenced by
regression of lung nodules during pregnancy or after
menopause.

LEIOMYOSARCOMA

Uterine leiomyosarcoma is an uncommon smooth
muscle tumor with an annual incidence of 0.64/100,000
women. It is the most common uterine sarcoma among
young women and it represents approximately 40 % of
all uterine sarcomas, but only 1% of all uterine malig-
nancies. It is the malignant counterpart of uterine
leiomyoma; however, the incidence of malignant
transformation of leiomyomas has been reported to be
very low, ranging between 0.13 and 0.80, while the
incidence ratio between leiomyomas and leiomyosarco-
mas has been estimated to be 800:1. There seems to
be an increased incidence of leiomyosarcoma among
black women, although not as pronounced as with
leiomyomas.

CLINICAL FEATURES

These tumors affect women with a mean age of 50
years, about 10 years older than in women with a leio-
myoma; however, they may be seen in either pre- or
postmenopausal women. These tumors are not known
to be related to the risk factors described for endome-
trial carcinoma. Patients typically present with abnor-
mal vaginal bleeding, pain, pelvic mass, or combination
thereof. Although rapid enlargement of a myometrial

|
LEIOMYOSARCOMA - FACT SHEET

Definition

» Malignant smooth muscle tumor of the uterus. It is the malignant
counterpart of uterine leiomyoma

Incidence

» 0.64/100,000 women

» 1% of all uterine malignancies

» Approximately 40% of all uterine sarcomas

» 800:1 incidence ratio between leiomyoma and leiomyosarcoma

» 0.13 and 0.80 incidence of malignant transformation of
leiomyoma

Race and Age Distribution

» Increased incidence among black women
» Most common uterine sarcoma in young women (mean 50 years)

Clinical Features

» Abnormal vaginal bleeding

» Pain or pelvic mass

» Rapid enlargement of a presumed “fibroid” in postmenopausal
women and patients on GnRHa treatment

» Occasionally hypercalcemia and eosinophilia

» Rarely, prior history of radiation therapy or tamoxifen treatment

Radiologic Features

» High signal on T2 or any small high-signal areas on T1 on
MRI

Prognosis and Treatment

P 5-year survival rate of 12-40% for all stages

» 5-year survival rate of 50-70% for stage I tumors

» Recurrence rate of 71% for stages I and II and almost 100% for
stages IIT and IV

» Median time to recurrence of 8-16 months for spindled type; up
to 10 years for myxoid and epithelioid types

» Lungs and liver most common sites of metastasis

» Total abdominal hysterectomy and debulking of other tumor

» Removal of ovaries and lymph node dissection is controversial

p Staging based on a modified 1988 International Federation of
Gynecologists and Obstetricians classification for endometrial
cancer

» Uncertain benefit of adjuvant therapy on survival

» Tumor stage and grade most accurate predictive factors

tumor should raise the suspicion of leiomyosarcoma,
this phenomenon occurs much more frequently in leio-
myomas and it is not a reliable sign of malignancy.
However, in postmenopausal women with an enlarging
fibroid and in patients with presumed “fibroids” that
continue to grow on treatment with GnRH agonists,
concern for leiomyosarcoma should be raised. Less fre-
quently, the presenting manifestations are related to
tumor rupture and secondary hemoperitoneum, extra-
uterine extension, or metastases. Finally, in rare
patients, symptoms are related to secretion of parathy-
roid hormone-related protein with secondary hypercal-
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cemia and eosinophilia with secondary amyloidosis.
Some patients may have a prior history of radiation
therapy or tamoxifen treatment. On physical examina-
tion, the uterus is typically enlarged. More than 50 % of
patients have stage I or II tumors at the time of
diagnosis.

RADIOLOGIC FEATURES

The diagnostic imaging criteria to separate leiomyosar-
coma and leiomyoma are ill defined. MRI has become
the imaging technique of choice for evaluation of uterine
leiomyosarcomas because it can demonstrate the
number, size, exact location, and extent of degeneration
of the lesions. Smooth muscle tumors with poorly
defined margins, with > 50% of the tumor with high
signal on T2-weighted images or any small high-signal
areas present on T1-weighted images are findings sug-
gestive of leiomyosarcoma. The combined use of
dynamic MRI and serum lactate dehydrogenase seems
to be a useful tool in distinguishing leiomyosarcoma
from leiomyoma.

PATHOLOGIC FEATURES

GROSS FINDINGS

These tumors are typically a large solitary mass or
the largest tumor in a uterus, with multiple fibroids in

up to 95% of cases. They have a mean diameter of
approximately 10 cm. Most leiomyosarcomas are intra-
myometrial or submucosal, much less frequently subse-
rosal, and 5% arise in the cervix. They are often poorly
circumscribed and cannot be shelled out from the adja-
cent myometrium, in contrast to leiomyomas. The cut
surface is soft and fleshy with frequently associated
areas of necrosis and hemorrhage (Figure 8.23). Epithe-
lioid leiomyosarcomas have a gross appearance similar
to spindled leiomyosarcomas, whereas myxoid leio-
myosarcomas typically show a gelatinous cut surface
and not infrequently a deceptively well-circumscribed
border. Even though leiomyosarcomas are frequently
seen in uteri with leiomyomas, bona fide examples of
leiomyosarcoma arising in a leiomyoma are rare. Some
tumors may display a prominent intravascular growth
that may be seen on gross examination (Figure 8.24).

MicroscopPIC FINDINGS

Spindled leiomyosarcoma. At low power scrutiny,
these tumors frequently show an infiltrative growth
with destruction of the surrounding myometrium. They
are composed of long intersecting fascicles of spindled
cells with eosinophilic fibrillary cytoplasm and elon-
gated blunt-ended nuclei. These tumors are frequently,
although not always, hypercellular. They typically
exhibit diffuse moderate to marked nuclear atypia with
hyperchromatic pleomorphic nuclei and multinucleated
giant cells (Figure 8.25). Leiomyosarcomas typically
display > 10 mitoses/10 HPFs and atypical mitoses are
not uncommon (Figure 8.26). Although the finding of
atypical mitoses is worrisome for malignancy, they may

FIGURE 8.23

Uterine leiomyosarcoma. Heteroge-
neous cut surface with fleshy areas
juxtaposed with extensive necrosis
and hemorrhage.
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I
LEIOMYOSARCOMA - PATHOLOGIC FEATURES

Gross Findings

» Large solitary mass or largest mass (mean 10 cm)

» Intramyometrial (most common), submucosal, or subserosal

» 5% arise in the cervix

» Poorly circumscribed; cannot be shelled out from adjacent
myometrium

» Soft and fleshy cut surface

» Frequent necrosis and hemorrhage

» Gelatinous cut surface and deceptively well-circumscribed border in
myxoid leiomyosarcomas

» Rarely, prominent intravascular growth

Microscopic Findings
Spindled Leiomyosarcoma

» Infiltrative growth
» Frequently hypercellular but may be hypocellular
» Long intersecting fascicles of spindled cells
» Cells with eosinophilic fibrillary cytoplasm and elongated blunt-
ended nuclei
» Frequently diffuse moderate to marked nuclear atypia, including
multinucleated giant cells
» Typically > 10 mitoses/10 HPFs, including atypical forms
» Frequent tumor cell necrosis; may also show infarct-type necrosis
» Diagnosis based on combination of two of the following features:
» Diffuse moderate to severe cytologic atypia
» > 10 mitoses/10 HPFs
» Tumor cell necrosis
» Vascular invasion in 20% of cases

Epithelioid Leiomyosarcoma

» > 50% of the cells with an “epithelial-like” appearance

» Sheets, nests, cords, or rarely, pseudoglandular spaces

» Common hyalinization if cords and nests (plexiform growth)

» Cells with eosinophilic granular or clear cytoplasm and round or
angular nucleus

» Diagnosis based on combination of > 5 mitoses/10 HPFs, diffuse
moderate to severe cytologic atypia, or tumor cell necrosis

Myxoid Leiomyosarcoma

» Infiltrative growth

» Typically hypocellular with abundant extracellular myxoid matrix

» Loose or thin fascicles or no particular pattern

» Cells with stellate, spindle, or abundant cytoplasm with marked
degree of cytologic atypia

» Not infrequently cells with scant cytoplasm, minimal cytologic
atypia and rare mitoses (< 5/10 HPFs)

» Diagnosis based on finding moderate to severe cytologic atypia
or tumor cell necrosis, and in their absence finding > 2 mitoses/
10 HPFs

occasionally be encountered in leiomyomas. Tumor cell
necrosis is a feature only seen in malignant smooth
muscle tumors. It is characterized by an abrupt transi-
tion from viable tumor cells to necrotic cells without an
interposed zone of granulation or fibrous tissue. Pre-
served nuclei with marked pleomorphism and hyper-
chromasia as well as apoptotic cells may still be seen
within the necrotic foci. Often there is a perivascular
growth of the viable tumor cells (Figure 8.27). Even
though special emphasis has been given to tumor cell

Other

» Osteoclastic-type giant cells

» “Xanthoma cells”

» Rhabdomyoblastic differentiation
» Liposarcoma component

Immunohistochemical Features

» Desmin, h-caldesmon, smooth muscle myosin, HDCA8 and other
smooth muscle markers positive in conventional type; in epithelioid
or myxoid types, less extensive positivity

» CD10, keratin, and EMA frequently positive (even more so in
epithelioid variant)

) Estrogen, progesterone, and androgen receptor positive in
approximately 30-40% of cases

» CD117 (c-kit) may be positive

» High MIB-1 and strong p53 positivity

Ultrastructual Features

» Syncytial arrangement of spindled cells in a matrix of collagen

» Basal lamina surrounding cells

» Thin microfilaments and dense bodies of microfilaments within
processes (may be the only findings in epithelioid type)

» Abundant intracytoplasmic mitochondria in epithelioid type

Ploidy
» Frequently aneuploid but can be diploid

Cytogenetics
» Complex karyotypes
» Frequent gains and losses of several chromosomal regions

Differential Diagnosis

Spindled Leiomyosarcoma

» Leiomyoma variants

» Spindled rhabdomyosarcoma

» Undifferentiated endometrial sarcoma

Epithelioid Leiomyosarcoma

» Poorly differentiated carcinoma

» Metastatic and primary malignant melanoma

» Placental site trophoblastic tumor/epithelioid trophoblastic tumor
» Uterine tumor resembling ovarian sex cord tumor

» Perivascular epithelioid cell tumor

Myxoid Leiomyosarcoma

» Myxoid leiomyoma

» Intravenous leiomyomatosis with myxoid change
» Leiomyoma with prominent hydropic change

necrosis in establishing the malignant nature of a smooth
muscle tumor, this feature is rarely seen in isolation
and, when present, high mitotic activity and marked
cytologic atypia are also present in the tumor. The com-
bination of any two of the following three features: (1)
diffuse moderate to severe atypia; (2) > 10 mitoses/
10 HPFs; and (3) tumor cell necrosis, establishes the
diagnosis of spindle cell leiomyosarcoma. Infarct-type
necrosis may be seen in benign and malignant smooth
muscle tumors and thus is not helpful in establishing
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the diagnosis of malignancy. In some cases, the distinc-
tion between early infarct-type necrosis and tumor cell
necrosis may be extremely difficult. Vascular invasion
is detected in approximately 20 % of leiomyosarcomas
but some tumors may have a prominent intravascular
growth, simulating intravenous leiomyomatosis.

FIGURE 8.24

Uterine leiomyosarcoma. Prominent
worm-like plugs of fleshy tumor
distend myometrial vessels.

FIGURE 8.25

Spindle cell leiomyosarcoma. Highly
atypical spindled cells, some of them
multinucleated, with eosinophilic
cytoplasm and elongated nuclei,
form long intersecting fascicles.

Leiomyosarcoma variants are uncommon: epithelioid
and myxoid leiomyosarcomas are the most common
subtypes (Box 8.3).

Epithelioid leiomyosarcoma. As mentioned earlier
(see epithelioid leiomyoma section), the unifying term
“epithelioid” is preferred for the classification of these
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FIGURE 8.26

Spindle cell leiomyosarcoma. Note
brisk mitotic activity.

FIGURE 8.27

Tumor cell necrosis. Abrupt transition
from viable to nonviable tumor cells.
The viable tumor cells grow in a peri-
vascular  distribution and  show
marked cytologic atypia.

tumors regardless of the architectural or cytoplasmic
characteristics that they may display. A leiomyosarcoma
is classified as epithelioid when > 50 % of the cells have
an “epithelial-like” appearance. On low-power exami-
nation, these tumors most frequently show a diffuse
growth, but nests, cords, or occasionally pseudoglandu-
lar spaces may be seen and not infrequently these dif-
ferent patterns coexist (Figure 8.28). Hyalinization is
commonly seen, particularly in association with a plexi-

form growth. The cytoplasm is usually eosinophilic and
granular, but may be clear, and in about 25 % of cases
the entire tumor is composed of clear cells (clear cell
leiomyosarcoma). The round or angular nucleus is typi-
cally central but may be eccentric, occasionally mimick-
ing signet-ring cells or lipoblasts, and even more so if
the cytoplasm appears vacuolated. Because of the rarity
of these tumors, criteria predictive of malignancy are
less well established than for spindle cell leiomyosarco-
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mas. However, as a general rule the finding of > 5
mitoses/10 HPFs (Figure 8.29), diffuse moderate to
severe cytologic atypia, or tumor cell necrosis warrants
the diagnosis of epithelioid leiomyosarcoma.

Myxoid leiomyosarcoma. On low power, these tumors
show an infiltrative growth which contrasts with the
relative circumscription observed on gross examination
(Figure 8.30). They are typically hypocellular due to
abundant extracellular myxoid matrix, which is strongly
positive for alcian blue and colloidal iron histochemical
stains. The tumor cells may be arranged in loose or thin
fascicles or may be distributed throughout the myxoid
stroma without a particular pattern (Figure 8.31). They
have stellate, spindle, or abundant cytoplasm with a
marked degree of cytologic atypia, but in some instances
the cells are small with scant cytoplasm, oval or spindle
nuclei, and inconspicuous nucleoli associated with low
mitotic activity (frequently < 5 mitoses/10 HPFs)
(Figure 8.32). In these cases, the diagnosis of leiomyo-
sarcoma may be challenging. The finding of an infiltra-

I ——
BOX 8.3
LEIOMYOSARCOMA VARIANTS

. Conventional (spindled)

. Epithelioid

Myxoid

. With prominent intravascular growth
. With osteoclast-type cells

. With clear cells

. With xanthoma-type cells

N o U AW

tive growth as well as areas of spindled leiomyosarcoma
may facilitate the diagnosis. It is now recommended
that, in the absence of tumor cell necrosis and severe
cytologic atypia, the finding of > 2 mitoses/10 HPFs in
a myxoid smooth muscle tumor establishes the diagno-
sis of myxoid leiomyosarcoma. Thus, extensive sam-
pling is crucial.

Rare leiomyosarcomas have a prominent component
of osteoclastic-type giant cells that may be more conspicu-
ous in areas of hemorrhage or have cells with abundant
cytoplasm, lipid vacuoles, and multiple or multilobu-
lated nuclei sometimes disposed in a wreath-like arrange-
ment — xanthomatous leiomyosarcoma. Rarely, spindled
leiomyosarcomas may show rhabdomyoblastic differen-
tiation or may display a small component of clear cells
or a component of liposarcoma.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Leiomyosarcomas express desmin, h-caldesmon
(Figure 8.33), smooth muscle myosin, HDCAS8 and
other smooth muscle markers; however, epithelioid
and myxoid subtypes may show less extensive positi-
vity for these markers. Leiomyosarcomas are also fre-
quently positive for CD10 (Figure 8.34) and epithe-
lial markers, including keratin (Figure 8.35) and
EMA (more frequent in the epithelioid variant).
These tumors express ER, PR, and AR in approxi-
mately 30-40% of cases. It has been shown that leio-
myosarcomas may variably stain for CD117 (c-kit),

FIGURE 8.28

Epithelioid leiomyosarcoma. Anasto-
mosing cords and trabeculae with
pseudoglandular formation.
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FIGURE 8.29

Epithelioid leiomyosarcoma. Diffuse
growth of tumor cells with noticeable
mitotic activity in the absence of
marked cytologic atypia.

FIGURE 8.30

Myxoid leiomyosarcoma. Prominent
irregular myometrial invasion.

although c-kit mutations have not been detected. Leio-
myosarcomas frequently display high MIB-1 as well as
strong p53 positivity.

ULTRASTRUCTURAL EXAMINATION

Diagnostic criteria for leiomyosarcoma include:
(1) syncytial arrangement of spindle cells in a matrix of
collagen; (2) basal lamina surrounding cells; and

(3) thin microfilaments and dense bodies of microfila-
ments within processes. The diagnosis of an epithelioid
smooth muscle tumor depends on the finding of thin
filaments and dense bodies as other features may be
missing. They may have abundant intracytoplasmic
mitochondria. Smooth muscle cells in epithelioid smooth
muscle tumors have been described as being immature
and mimic mesenchymal cells of fetal uterus during
14-26 weeks of gestation.
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PLOIDY

Leiomyosarcomas may be diploid but frequently they
are aneuploid, although this finding has not been con-
sistently correlated with prognosis.

CYTOGENETICS

Numerical or structural cytogenetic abnormalities
have been detected in > 60% of uterine leiomyosarco-
mas and, although the vast majority of reported karyo-

FIGURE 8.31

Myxoid  leiomyosarcoma. Atypical
spindled cells are present in a hypo-
cellular myxoid background.

FIGURE 8.32

Myxoid leiomyosarcoma. Elongated
cells with enlarged nuclei, prominent
nucleoli, as well as one mitotic
figure.

types are complex, consistent abnormalities have not
been identified. A high frequency of gains or losses of
several chromosomal regions has been reported.

DIFFERENTIAL DIAGNOSIS

Uterine leiomyosarcoma should be distinguished from
leiomyoma variants, more commonly leiomyoma with
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FIGURE 8.33

Spindle cell leiomyosarcoma. Diffuse
staining of the tumor cells for
h-caldesmon.

FIGURE 8.34

Spindle cell leiomyosarcoma. The
tumor cells are diffusely positive for
CD10.

bizarre nuclei and mitotically active leiomyoma (previ-
ously discussed). It should also be distinguished from
spindle cell rhabdomyosarcoma and undifferentiated
endometrial sarcoma. Uterine rhabdomyosarcoma is
rare, with pleomorphic rhabdomyosarcoma being the
most common subtype in the corpus. In the spindle cell

variant, the cells are predominantly spindled and have
elongated nuclei, a microscopic appearance that closely
overlaps with that observed in spindled leiomyosar-
coma. The finding of occasional cells with eosinophilic
cytoplasm, cytoplasmic cross-striations, and positivity
for skeletal muscle markers such as sarcomeric actin,
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myoglobin, and myoD1 is helpful in this differential
diagnosis. Finally, as its name implies undifferentiated
endometrial sarcoma is a high-grade sarcoma with no
specific differentiation. Thus, the diagnosis should be
made after excluding an undifferentiated carcinoma,
malignant mixed miillerian tumor, and high-grade
leiomyosarcoma.

Epithelioid leiomyosarcoma should be distinguished
from poorly differentiated carcinoma, especially when
composed of eosinophilic or clear cells. Many such
carcinomas, however, exhibit, at least focally, overt
glandular or squamous differentiation. In some cases,
immunohistochemical or ultrastructural studies may be
needed to facilitate the diagnosis. The use of a panel of
antibodies is recommended as epithelioid smooth muscle
tumors are frequently positive for keratin and EMA.
Metastatic and, less commonly, primary malignant mela-
noma can be excluded by their immunoreactivity for S-
100 and HMB-45 and lack of reactivity for smooth
muscle markers. PSTT and ETT also enter in the dif-
ferential diagnosis as they may grow in sheets and their
cells typically have abundant eosinophilic or clear cyto-
plasm. Features favoring a diagnosis of a trophoblastic
tumor include a history of recent pregnancy, an elevated
serum HCG level, an infiltrative growth pattern with
tumor cells dissecting pre-existing smooth muscle
bundles (PSTT), prominent vascular involvement
(PSTT), fibrinoid change in vessel walls (PSTT), well-
circumscribed margins (ETT), nested growth around
vessels (ETT), extensive areas of geographical necrosis
(ETT), and immunoreactivity for CK18, inhibin and
HPL (both), and p63 (ETT). A uterine tumor resembling

FIGURE 8.35

Epithelioid leiomyosarcoma. The
malignant cells show extensive
positivity for keratin.

an ovarian sex cord tumor (UTROSCT) may cause con-
fusion with an epithelioid tumor as it also shows promi-
nent “epithelial-like” differentiation and furthermore,
frequently expresses smooth muscle and epithelial
markers. However, in most cases the degree of epithelial
differentiation is more pronounced and some of these
tumors may also express inhibin, CD99, and calretinin.
PEComa enters in the differential diagnosis as the tumor
cells have abundant clear or eosinophilic cytoplasm
with oval to round nuclei, they are disposed in sheets
or small solid nests, and they may express smooth
muscle markers. However, in contrast to smooth muscle
tumors, PEComas are characteristically positive for
HMB-45, Melan-A, and other melanocytic markers.
Finally, it is important to be aware that epithelioid leio-
myosarcomas with variable amounts of clear cells may
be focally positive for HMB-45.

Myxoid leiomyosarcoma should be primarily distin-
guished from its benign counterpart, the myxoid
leiomyoma. The presence of cytologic atypia, tumor
cell necrosis, or > 2 mitoses/10 HPFs will point
towards malignancy. Intravenous leiomyomatosis with
myxoid change may rarely enter into the differential
diagnosis because of the intravascular growth pattern.
The finding of any degree of cytologic atypia or mitotic
activity will favor the diagnosis of leiomyosarcoma.
Finally, leiomyoma with prominent hydropic change may
enter into this differential diagnosis if the edematous
background is confused with myxoid matrix, or if the
hydropic change extends beyond the confines of the
leiomyoma mimicking infiltrative growth. This distinc-
tion is crucial and can be achieved with alcian blue or
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colloidal iron stains which are negative in leiomyomas
with hydropic change.

PROGNOSIS AND TREATMENT

Leiomyosarcomas are aggressive tumors with an overall
poor prognosis. The 5-year survival rate ranges from
12 % to 40 % for all stages and is approximately 50-70 %
for tumors confined to the uterus. This wide range
mirrors the differences in defining criteria used in the
diagnosis of these tumors until recently. In a large Gyne-
cology Oncology Group (GOG) study of early-stage
leiomyosarcomas (stages I and II), the recurrence rate
was 71 % whereas the 3-year progression-free interval
was 31%. Up to 70% of patients with leiomyosar-
comas confined to the uterus and nearly all with
extrauterine disease at initial diagnosis will eventually
recur with a median time to recurrence of 8-16 months.
Leiomyosarcomas spread hematogenously and lungs
are the most common site of recurrence, followed by
the liver. In the GOG study, lung recurrences occurred
in 40%, whereas pelvic recurrences occur in only
13%.

The treatment of choice is total abdominal hysterec-
tomy and debulking of tumor if present outside the
uterus. Removal of the ovaries and lymph node dissec-
tion remains controversial as metastasis occurs in only
a small percentage of patients and it is frequently asso-
ciated with the presence of extrauterine disease.
Patients are staged based on a modified 1988 staging
system of the International Federation of Gynecology
and Obstetrics (FIGO) for endometrial cancer. Adju-
vant therapy has an uncertain benefit in survival,
although radiotherapy may be useful in controlling
local recurrences, and chemotherapy with doxorubicin
or placlitaxel is used for advanced or recurrent disease,
with response rates ranging from 19% to 30%. It has
been shown that time to recurrence of > 12 months
and optimal surgical resection of the recurrent tumor
appear to increase survival. Hormonal status does not
influence overall survival when corrected for stage;
however, some patients may respond to hormonal
treatment. No consistent correlation has been shown
between survival and clinical or pathologic parameters
in multiple studies. However, in a very recent study of
208 uterine leiomyosarcomas, tumor grade and stage
emerged as the most accurate predictive parameters in
these tumors. Other parameters, including patient age
> 51 years, tumor size > 5 cm, and menopausal status,
also seemed to be associated with reduced overall sur-
vival, at least by univariate analysis. Parameters includ-
ing p53, DNA ploidy, and Bcl-2 may have a role in
predicting outcome in leiomyosarcomas, but it is not
clear that these factors act independently of stage. Stage
is still the most powerful prognostic factor in these
tumors.

Myxoid leiomyosarcomas are also aggressive tumors,
but in contrast to spindled leiomyosarcoma, the post-
operative interval to recurrence or metastases may be

as long as 10 years. Awareness of the major discrepancy
between the relatively innocuous appearance of myxoid
leiomyosarcomas and their obvious malignant course
should always prompt caution with this type of smooth
muscle neoplasm. Patients with epithelioid leiomyosar-
comas may die from tumor, often after multiple
recurrences, > 5 or even > 10 years after hysterectomy.
Finally, it is important to point out that experience with
cervical smooth muscle tumors is very limited and that
these tumors may have a lower threshold for metastases
when compared to leiomyosarcomas occurring in the
uterine corpus.

SMOOTH MUSCLE TUMORS OF LOW OR
UNCERTAIN MALIGNANT POTENTIAL
(STUMP)

Uterine smooth-muscle tumors that show some worri-
some histologic features but do not fulfill the diagnostic
criteria of leiomyosarcoma fall into this category. They
include: (1) banal leiomyoma with tumor cell necrosis;
(2) necrosis of uncertain type with > 10 mitoses/
10 HPFs; (3) marked diffuse atypia and borderline
mitotic counts; (4) tumors with cytologic atypia where
it is difficult to be sure about mitotic counts; and (5)
tumors with early necrosis that is difficult to classify.
The term “smooth muscle tumor of low malignant
potential” should not be abused and every effort should
be made to classify a smooth muscle tumor into a spe-
cific category when possible (Figure 8.36).

PECOMA

PEComa is a relatively newly described low-grade mes-
enchymal tumor first reported in the uterus by Pea and
colleagues in 1996. It belongs to the family of lesions
which includes the clear cell “sugar” tumors of the lung
and pancreas, some forms of angiomyolipoma, the clear
cell myelomelanocytic tumor of ligamentum teres/falci-
form ligament, and others. In the female gynecologic
tract, the uterus is the most common location. This
tumor shows a particular association with lymphangio-
leiomyomatosis and tuberous sclerosis. All these tumors
originate from the perivascular epithelioid cell (PEC), a
cell defined by the presence of abundant clear to eosino-
philic granular cytoplasm and positive staining for
HMB-45, as well as frequent expression of muscle
markers.

CLINICAL FEATURES

The tumors are typically seen in reproductive-age or
postmenopausal patients who most commonly present
with uterine bleeding.
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]
PECOMA - FACT SHEET

Definition

» Tumor composed of “perivascular epithelioid cells” (PEC), a cell
defined by abundant clear to eosinophilic granular cytoplasm and
HMB-45 positivity

» Belongs to the family of lesions which includes clear cell “sugar”
tumors of the lung and pancreas, some forms of angiomyolipoma,
clear cell myelomelanocytic tumor of ligamentum teres, and
others

Incidence
» Rare

Age Distribution
» Reproductive-age and postmenopausal women

Clinical Features

» Uterine bleeding
» Association with lymphangioleiomyomatosis and tuberous sclerosis

Prognosis and Treatment

» Survival rate of 95% for stage I tumors and 75% for advanced
tumors

» Long term prognosis not well established

» Aggressive behavior if > 5 cm, infiltrative growth pattern, high-
grade cytologic atypia, necrosis, and mitotic activity > 1/50 HPFs

Smooth Muscle Tumor

Typical gross
features

PATHOLOGIC FEATURES

GROSss FINDINGS

The majority of these tumors present as solitary
lesions ranging from 0.6 to 12 cm. They can have either
a well-circumscribed white, whorled cut surface resem-
bling a leiomyoma or poorly defined margins with a
fleshy, soft cut surface which is gray-white to tan or
yellow resembling the gross appearance of an endome-
trial stromal tumor. In most cases, the tumors are con-
fined to the uterus at the time of diagnosis.

MicroscoriC FINDINGS

On low-power examination, some tumors have a
tongue-like infiltrative growth, while in others the inter-
face between the tumor and the surrounding tissue is
smooth. The tumor cells typically grow in sheets with
scant amounts of intervening stroma (Figure 8.37), the
presence of which may result focally in a nested growth
pattern. However, extensive areas of stromal hyaliniza-
tion may be seen. Not infrequently, focal fascicular
growth is present. In some tumors, a prominent
lymphangioleiomyomatous growth is most prominent.
The cells usually have well-defined borders, abundant
clear to eosinophilic and granular cytoplasm, and oval
to round nuclei, imparting an epithelioid pattern (Figure

Unusual gross features

Extensive sampling

Representative
sections

Atypia at 10x

TCN or 1 of the
other features

Tumor cell
necrosis (TCN)

FIGURE 8.36

Proposed flow chart showing a
practical approach to smooth
muscle tumors of the uterus.

Mitoses

At least 2
features

and not sure

about the second feature

@ »

If mitoses or
bizarre nuclei

1l
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|
PECOMA - PATHOLOGIC FEATURES

Gross Findings

» Solitary mass ranging from 0.6 to 12 cm

» Either well-circumscribed or with poorly defined margins
» Gray-white, whorled or fleshy and soft cut-surface

Microscopic Findings
» Smooth and regular interface or tongue-Llike infiltration
» Sheets or nests of cells with scant amounts of intervening stroma
» Focal fascicular growth
» Prominent lymphangioleiomyomatous growth in some cases
» Occasionally extensive areas of stromal hyalinization
» Two cell types:
» Cells with well-defined borders, abundant clear to eosinophilic
cytoplasm, and oval to round nuclei
» Spindled cells
» Cells may be tightly arranged around blood vessels
» Variable degree of nuclear atypia (more commonly absent)
» Low mitotic rate in most cases
» Necrosis in high-grade tumors

Immunohistochemical Features

» HMB-45, Melan-A and MiTF positive

» Variable positivity for smooth muscle markers and CD10
» Cytokeratin, inhibin, and S-100 negative

Cytogenetic Features
» 16p deletion in the TSC2 locus

Differential Diagnosis

» Low-grade endometrial stromal sarcoma (at low power)
» Epithelioid smooth muscle tumor

) Metastatic or primary melanoma

» Endometrial carcinoma

FIGURE 8.37

Perivascular epithelioid cell tumor
(PEComa). Diffuse to vaguely nested
growth of tumor cells is present.

8.38). Sometimes the cells may be tightly arranged
around blood vessels. The spindled areas have cells with
elongated nuclei, an appearance that closely resembles
that seen in smooth muscle tumors. Nuclear atypia is
typically absent but may be moderate, whereas mitotic
rates are low in most cases. High-grade tumors may
show associated necrosis.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumors are characteristically positive for HMB-
45 (Figure 8.39) and Melan-A, and in most cases nega-
tive for S-100. They are frequently positive for
microphthalmia transcription factor (MiTF) and muscle
markers, including smooth muscle actin and desmin.
Coexpression of HMB-45 and muscle markers is highly
specific. These tumors may be positive for CD10, but are
negative for inhibin and keratin.

CYTOGENETICS

Some PEComas have a 16p deletion in the TSC2
locus, an abnormality detected in some angiomyolipo-
mas. This may indicate an oncogenetic relationship
between PEComa and angiomyolipoma as a TSC2-linked
neoplasm.

DIFFERENTIAL DIAGNOSIS

This tumor needs to be distinguished from low-grade
endometrial stromal sarcoma, as at low power, a tongue-
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like pattern of infiltration and a diffuse growth may be
seen in both tumors. Clear cells have rarely been
described in endometrial stromal tumors; however, the
latter are also characterized by focal areas resembling
proliferative endometrial stroma with associated arteri-
oles. Endometrial stromal tumors may be positive for

FIGURE 8.38

Perivascular epithelioid cell tumor
(PEComa). The neoplastic cells
display abundant clear cytoplasm,
round nuclei, and minimal cytologic
atypia.

FIGURE 8.39

Perivascular epithelioid cell tumor
(PEComa). Diffuse and strong HMB-
45 positivity.

smooth muscle markers but they do not express HMB-
45 or Melan-A. Epithelioid smooth muscle tumors fre-
quently share with PEComas a diffuse or nested growth,
stromal hyalinization, and cells with eosinophilic or
clear cytoplasm; it is not infrequent to see a spindle cell
component as well. Furthermore, PEComas are positive
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for muscle markers (although to a lesser extent when
compared to spindled smooth muscle tumors). In con-
trast to PEComas, epithelioid smooth muscle tumors are
frequently positive for keratins and negative for HMB-
45, although experience with this antibody is limited. It
is important to note the reported HMB-45 positivity in
smooth muscle tumors including epithelioid leiomyosar-
comas with a variable number of clear cells. Primary or
metastatic malignant melanomas are typically S-100
positive and lack reactivity for smooth-muscle markers.
Primary endometrial carcinoma may rarely enter into
the differential diagnosis; however, it usually exhibits,
at least focally, overt epithelial differentiation. Keratin
may aid in difficult cases as it is typically negative in
PEComa.

PROGNOSIS AND TREATMENT

The long-term prognosis of these tumors is not well
established as experience is very limited. At least 13 of
the uterine PEComas reported in the literature have
behaved in an aggressive fashion. A significant correla-
tion with subsequent aggressive behavior has been
observed in tumors > 5 cm, those with an infiltrative

growth pattern, high cytologic atypia, necrosis, and
mitotic activity > 1/50 HPFs in a combined statistical
analysis of all previously reported cases, mostly in soft
tissues and uterine corpus and cervix.

ENDOMETRIAL STROMAL TUMORS

Endometrial stromal tumors of the uterus are the second
most common mesenchymal tumor of the uterus, even
though they account for < 10% of all such tumors. In
the latest WHO classification, endometrial stromal
tumors are divided into: (1) endometrial stromal nodule
(ESN); (2) low-grade endometrial stromal sarcoma; and
(3) undifferentiated endometrial sarcoma.

ENDOMETRIAL STROMAL NODULE

This tumor is very rare. It is composed of cells that are
reminiscent of proliferative-phase endometrial stroma.
It represents the benign end of the spectrum within the
category of endometrial stromal tumors.

e
ENDOMETRIAL STROMAL TUMORS — FACT SHEET

Definition
Endometrial Stromal Nodule
» Well-circumscribed noninvasive endometrial stromal tumor

composed of cells that are reminiscent of proliferative-phase
endometrial stroma

Low-Grade Endometrial Stromal Sarcoma

» Low-grade malignant endometrial stromal tumor composed of
cells reminiscent of proliferative-phase endometrial stroma
characterized by myometrial and vascular invasion and late
recurrences

Incidence
Endometrial Stromal Nodule
» Very rare

Low-Grade Endometrial Stromal Sarcoma

» 0.2% of all uterine malignancies

» 10-15% of malignant tumors of the uterus with a mesenchymal
component

Age Distribution

Endometrial Stromal Nodule

» Any age (median 47 years)

» One-third postmenopausal
Low-Grade Endometrial Stromal Sarcoma
» Mean age 45 years

Clinical Features

» Abnormal uterine bleeding
» Pelvic or abdominal pain

Prognosis and Treatment
Endometrial Stromal Nodule

» Excellent prognosis with no recurrences if completely
excised

» Hysterectomy and, on rare occasions, excision of lesion only if
complete examination of margins possible

Low-Grade Endometrial Stromal Sarcoma

» 5-year survival rate of approximately 60-80%

» Low malignant potential with late recurrences

» Recurrences in one-third or more of patients with stage I
tumors

» Pelvic recurrences (occurring in up to one-half of the patients up
to 20 years later), abdominal, and less frequently, vaginal
recurrences or lung metastases (up to 27 years later)

» Total abdominal hysterectomy and bilateral salpingo-oophorectomy
and debulking of any visible tumor

» Radiation or hormonal treatment (progestational agents or
aromatase inhibitors) as adjuvant treatment or for recurrent or
metastatic tumor

» Endometrial stromal tumors with unusual types of differentiation
should be reported as endometrial stromal nodule or low-grade
endometrial stromal sarcoma based on the margins of the tumor, as
this is the discriminating prognostic factor
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'
ENDOMETRIAL STROMAL TUMORS - PATHOLOGIC FEATURES

Gross Findings

Endometrial Stromal Nodule

» Solitary well-circumscribed mass

» Variable size (0.5-22 cm; mean 7 cm)

» Uniform soft, tan to yellow cut surface

» Occasional cyst formation, hemorrhage and/or necrosis

Low-Grade Endometrial Stromal Sarcoma

» Solid nodules or diffuse growth involving myometrium with/without
endometrial involvement

» Frequent worm-like plugs of tumor in myometrial or parametrial

veins

Some tumors deceptively well circumscribed with minimal or absent

vascular permeation

Soft, fleshy, bulging with tan to yellow cut surface

Occasional hemorrhage, necrosis, and cyst formation

v

v v

Microscopic Findings

Endometrial Stromal Nodule (Diagnostic Criteria)

» Smooth interface (most important)

» Sometimes focal irregularities such as lobulated or finger-like
projections into adjacent myometrium < 3 mm and < 3 in number

» No vascular invasion

Low-Grade Endometrial Stromal Sarcoma (Diagnostic Criteria)

» Irregular tongues and/or islands of tumor extensively permeating
the myometrium; frequent growth within myometrial veins and
lymphatics with extrauterine extension

Endometrial Stromal Nodule and Low-Grade Endometrial Stromal
Sarcoma (Shared Features)

» Typically hypercellular stroma, rarely hypocellular

» Collagen bands, histiocytes, or extensive hyalinization variably
present

» Typically thin-walled vessels (arterioles) that may become

hyalinized; however, vasculature not always striking

Sheets of small blue cells closely resembling proliferative-phase

endometrial stroma

Cells with scant cytoplasm, oval to round nuclei, and inconspicuous

nucleoli. Occasionally, abundant eosinophilic cytoplasm

v

v

CLINICAL FEATURES

These tumors occur in women of any age (median 47
years), with approximately one-third being postmeno-
pausal. Patients usually present with abnormal uterine
bleeding and pelvic or abdominal pain.

PATHOLOGIC FEATURES

GROSS FINDINGS

Endometrial stromal nodules are typically well-cir-
cumscribed but not encapsulated tumors ranging in size
from 0.5 to 22 (mean 7) cm. If centered in the endome-
trium, they are frequently polypoid; however, they may

» Bland cytologic features and low mitotic activity (1-5 mitoses/
10 HPFs), but higher mitotic rate does not exclude either diagnosis
Infarct-type necrosis associated with cholesterol clefts

Other findings:

» Smooth (“starburst”) and skeletal muscle differentiation
Fibrous or myxoid background

Sex cord-like differentiation

Glandular differentiation (endometrioid-type benign or atypical
glands)

Rhabdoid differentiation

Clear/epithelioid cells

Bizarre stromal cells

Fatty metaplasia

v v

v v Vv

v v v Vv

Immunohistochemical Features

» CD10 and vimentin typically positive

» Keratin, muscle-specific, smooth-muscle actin frequently positive

» ER and PR frequently positive

» Desmin, h-caldesmon, myosin, and HDCAS8 rarely positive in stromal
component but typically positive in smooth muscle areas

» Inhibin, calretinin, CD99, WT-1, and Melan-A may be positive in
areas of sex cord-like differentiation

Cytogenetic Features

» £(7;17) common aberration in conventional endometrial stromal
tumors and variants

Differential Diagnosis

» Highly cellular leiomyoma (vs endometrial stromal nodule and low-
grade endometrial stromal sarcoma)

» Highly cellular intravenous leiomyomatosis (vs low-grade

endometrial stromal sarcoma)

Cellular endometrial polyp (vs endometrial stromal nodule and low-

grade endometrial stromal sarcoma)

Adenomyosis (vs low-grade endometrial stromal sarcoma)

Low-grade miillerian adenosarcoma (vs low-grade endometrial

stromal sarcoma)

Uterine tumor resembling sex cord-stromal tumor (vs endometrial

stromal nodule and low-grade endometrial stromal sarcoma)

v

v v

v

be intramyometrial or subserosal. They have a uniform
soft, tan to yellow cut surface (Figure 8.40) which may
be associated with cyst formation as well as hemorrhage
and/or necrosis.

MicroscopriC FINDINGS

On low-power examination, these tumors are well
demarcated from the adjacent myometrium. This is the
most important microscopic feature to differentiate ESN
from low-grade endometrial stromal sarcoma, as both
share the same high-power microscopic appearance.
Focal irregularities in the form of lobulated or finger-like
projections into the adjacent myometrium may occur but
they should not exceed 3 mm and should be < 3 in
number. No vascular invasion should be seen. On high-
power examination, the tumors are typically hyper-
cellular but may be hypocellular secondary to a fibrous
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FIGURE 8.40

Endometrial stromal nodule. A well-
circumscribed tan to yellow mass is
associated with necrosis and second-
ary cyst formation.

FIGURE 8.41

Endometrial stromal tumor. Diffuse
growth of homogeneous small cells
with scant cytoplasm and oval to
slightly elongated nuclei.

or myxoid background. They are composed of sheets of
small blue cells closely resembling proliferative-phase
endometrial stroma (Figure 8.41). The cells have scant
cytoplasm and oval to round nuclei with inconspicuous
nucleoli, but occasionally, they have abundant eosino-
philic cytoplasm imparting an epithelioid appearance.

Mitotic activity typically ranges from 1 to 5 mitoses/
10 HPFs. The cells often whorl around arterioles which
typically have thin walls (Figure 8.42) but may become
hyalinized. This characteristic arborizing vasculature,
however, is not always striking. Large thick-walled blood
vessels, if present, are typically close to the tumor-myo-
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metrium interface. Sex cord-like differentiation may be
present and represent up to 70 % of the tumor. It is seen
in the form of sertoliform or retiform tubules, anastomos-
ing cords, trabeculae, nests, or diffuse sheets reminiscent
of an adult granulosa cell tumor (Figure 8.43). Smooth
and skeletal muscle differentiation, fibrous or myxoid
change, glandular differentiation (as benign or malignant
endometrioid-type glands), and rhabdoid cells may also
be seen (see low-grade endometrial stromal sarcoma,
below). Other microscopic findings include irregular
bands of collagen, extensive areas of hyalinization, foamy
histiocytes, either isolated or in small groups (Figure
8.44), and cysts with cholesterol clefts associated with
infarct-type necrosis.

ANCILLARY STUDIES

The immunohistochemical profile as well as cytogenetic
findings are similar to those encountered in low-grade
endometrial stromal sarcoma (see ancillary studies in
low-grade endometrial stromal sarcoma section, below).

FIGURE 8.42

Endometrial stromal tumor. The small
blue tumor cells whorl around deli-
cate and thin blood vessels reminis-
cent of endometrial arterioles.

DIFFERENTIAL DIAGNOSIS

The differentiation of ESN from low-grade endometrial
stromal sarcoma is not possible in a curettage specimen,
except in the rare case where the lesion is so small that
it can be completely removed and the pathologist can
evaluate the margins, since their distinction is based on
the presence of infiltrative margins or vascular perme-
ation. The finding of one of these two features estab-
lishes the diagnosis of a low-grade endometrial stromal
sarcoma. Some tumors may not fulfill the criteria for an
ESN but still do not have the typical permeative growth
of an endometrial stromal sarcoma. These tumors have
been descriptively referred to as “endometrial stromal
tumors with limited infiltration” until more informa-
tion is known regarding their prognosis.

A highly cellular leiomyoma closely resembles the
gross appearance of an ESN because it is soft with a
yellow or yellow-tan cut surface. On microscopic exami-
nation, it is as cellular and may have prominent vascu-
larity similar to that of an ESN. Helpful clues to the
correct diagnosis include focal merging of the highly
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FIGURE 8.43

Endometrial stromal nodule with sex cord-like differentiation. Irregular nests of epithelial-like cells with peripheral palisad-
ing are present in a background of endometrial stromal neoplasia.

FIGURE 8.44
Endometrial stromal tumor. Histiocytes are intimately admixed with the neoplastic endometrial stromal cells.
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cellular component with typical fascicular areas of
smooth muscle neoplasia, large thick-walled blood
vessels, and the presence of cleft-like spaces. Strong and
extensive immunoreactivity for smooth muscle markers
is also helpful. A uterine tumor resembling a sex cord-
stromal tumor may enter in the differential diagnosis,
especially in curettage specimens if the endometrial
stromal component is not evident. Immunohistochemi-
cal stains are not helpful in this differential diagnosis
and in these cases the final report should convey that
the possibility of an endometrial stromal tumor cannot
be excluded.

PROGNOSIS AND TREATMENT

Endometrial stromal nodules have an excellent progno-
sis and patients are cured by hysterectomy. Conserva-
tive treatment with excision of the mass is only
performed when complete examination of the margins
can be done, which only occurs in rare instances.

LOW-GRADE ENDOMETRIAL
STROMAL SARCOMA

Low-grade endometrial stromal sarcoma accounts for
approximately 0.2% of all malignant uterine tumors
and 10-15% of uterine malignancies with a mesenchy-
mal component, being much less common than carcino-
sarcoma and leiomyosarcoma.

CLINICAL FEATURES

These tumors frequently occur in women between 40
and 55 years of age, although they may be seen in
younger or older women. Some of them have been
reported in association with ovarian polycystic disease,
estrogen use, or tamoxifen therapy. The patients com-
monly present with abnormal uterine bleeding, pelvic
pain, and dysmenorrhea, but as many as 25 % of patients
are asymptomatic. Extrauterine pelvic extension at the
time of presentation is found in up to one-third of
patients and, rarely, patients present with manifesta-
tions at the metastatic site. Physical examination is non-
specific, often revealing uterine enlargement, and
endometrial sampling provides a diagnosis in only 30 %
of cases.

RADIOLOGIC FEATURES

The MRI appearance is similar to that of other pelvic
masses. The tumor is isointense relative to the myome-

trium on T1-weighted images, is hyperintense on T2-
weighted images, and demonstrates heterogeneous
enhancement on contrast-enhanced images.

PATHOLOGIC FEATURES

GROSSs FINDINGS

Most low-grade endometrial stromal sarcomas are
centered in the myometrium, but some may arise in the
endometrium and form one or multiple polypoid masses.
The tumors range in size from less than < 4 cm to >
15 cm. They typically grow in solid nodules or diffusely
into the myometrium, and they are frequently associ-
ated with worm-like plugs of tumor in myometrial or
parametrial veins (Figure 8.45), with extension to the
serosa in approximately 50% of cases. However, some
tumors may be deceptively well circumscribed with
minimal or absent vascular permeation. The cut surface
is soft, fleshy, bulging, and tan to yellow. Areas of hem-
orrhage, necrosis, and cyst formation may also be
identified.

MicroscorIC FINDINGS

On low-power examination, these tumors form irreg-
ularly shaped tongues and/or islands that are densely
cellular, extensively permeate the myometrium (Figure
8.46), and frequently grow within myometrial veins and
lymphatics with extrauterine extension (Figure 8.45).
They are composed of a uniform proliferation of oval to
spindle-shaped cells with scant cytoplasm and oval to
round nuclei without significant cytologic atypia. The
overall appearance is highly reminiscent of prolifera-
tive-phase endometrial stroma and similar to ESNs. The
cells in some tumors may appear decidualized with rela-
tively abundant eosinophilic cytoplasm and round
nuclei; some tumors may contain bizarre nuclei. Mitotic
activity is usually < 3/10 HPFs, but may be higher. Even
in cases with brisk mitotic activity, the diagnosis of low-
grade endometrial stromal sarcoma is still valid if the
architectural and cytologic features of the tumor are
reminiscent of endometrial stroma. Foam cells can be
identified, singly or in small clusters, and may be associ-
ated with areas of necrosis and cholesterol clefts. Colla-
gen bands, extensive areas of hyalinization, or edema
may also be encountered.

Low-grade endometrial stromal sarcomas may show
sex cord-like differentiation, glandular differentiation
(typically endometrioid-like, either benign or atypical)
(Figure 8.47), smooth muscle and skeletal muscle dif-
ferentiation, fibrous and/or myxoid change (Figure
8.48), and, very rarely, cells with an epithelioid, clear,
or rhabdoid phenotype similar to that described in
ESNGs. Fatty metaplasia has been described in one case
(Box 8.4). Sex cord-like areas with patterns resembling
those seen in sex cord-stromal tumors of the ovary,
including cords, trabeculae, solid or hollow tubules, or
even a retiform pattern, may be found. Smooth muscle
differentiation may be seen as irregular discrete epithe-
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FIGURE 8.45

Low-grade  endometrial  stromal
sarcoma. Plugs of densely packed
blue tumor cells are filling and dis-
tending the parametrial vessels in a
tumor that was centered in the
uterus.

FIGURE 8.46

Low-grade endometrial stromal sarcoma. Irregular islands of small blue cells
are diffusely permeating the myometrium.
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lioid islands in a background of endometrial stromal
neoplasia, or more characteristically as nodules with
prominent central hyalinization (so-called “starburst”
pattern) with collagen bands radiating towards the
periphery where plump round cells are embedded
(Figure 8.49). These nodules may be juxtaposed with
small and disorganized bundles of immature muscle or

FIGURE 8.47

Low-grade  endometrial  stromal
sarcoma with glandular differentia-
tion. Benign endometrial-type glands
are intimately admixed with the neo-
plastic endometrial stroma and dif-
fusely permeate the myometrium.

FIGURE 8.48

Low-grade  endometrial  stromal
tumor with myxoid change. Promi-
nent arteriole-like vessels are seen
in a striking hypocellular myxoid
background.

adjacent to more organized and mature bundles of
muscle. The smooth muscle component almost always
has benign cytologic features. Smooth muscle may be
identified grossly in some cases as firm, white areas
alternating with tan to yellow soft areas. Smooth muscle
differentiation should account for at least 30 % of the
tumor based on hematoxylin-eosin examination to be



CHAPTER 8 Pure Mesenchymal and Mixed Miillerian Tumors of the Uterus

301

included in the report. A common pitfall in the evalua-
tion of these tumors is posed by the irregular interdigita-
tion of the two components, particularly when the
smooth muscle is mature and relatively well organized,
as it may be misconstrued as myometrium, and thus a
well-circumscribed tumor may be misinterpreted as an
invasive low-grade endometrial stromal sarcoma. In
such cases, it is crucial to appreciate the existence of
regions with divergent differentiation within the mass,
rather than invasion into the myometrium. Endometrial
stromal tumors with unusual types of differentiation
should be reported as ESN or low-grade endometrial
stromal sarcoma based on the margins of the tumors, as
this is the discriminating prognostic factor in these
tumors.

I —
BOX 8.4
ENDOMETRIAL STROMAL TUMOR VARIANTS

. Smooth muscle

. Fibrous or myxoid

. Endometrioid-type glands

. Sex cord-like

. Skeletal muscle

. Epithelioid and/or eosinophilic
. Clear cells

. Rhabdoid

. With bizarre nuclei
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FIGURE 8.49

Low-grade endometrial stromal tumor
with smooth-muscle differentiation
(starburst pattern). A central area of
hyalinization is associated with radi-
ating bands of collagen embedding
round neoplastic cells at the periph-
ery which merge with short fascicles
of spindled cells.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Endometrial stromal tumors are typically immunore-
active for vimentin, muscle specific actin, smooth muscle
actin, and frequently keratin. Most endometrial stromal
tumors as well as normal endometrial stromal cells stain
for CD10. However, it is important to point out that
smooth muscle tumors, mixed miillerian tumors (includ-
ing low-grade miillerian adenosarcoma and malignant
mixed miillerian tumor), or even rhabdomyosarcomas
may be CD10-positive. Thus, this antibody should not
be used in isolation when evaluating the cell of origin
in a mesenchymal tumor of the uterus. Desmin staining
in endometrial stromal tumors varies among studies and
it should not be used in isolation to differentiate these
tumors from smooth muscle tumors. Other muscle
markers, including h-caldesmon, myosin, and HDCAS,
are also helpful in this differential diagnosis. Areas of
smooth muscle differentiation are positive for all smooth
muscle markers as well as for CD10. Areas of sex cord-
like differentiation may be positive for inhibin, cal-
retinin, CD99, WT-1, and Melan-A. Finally, endometrial
stromal tumors frequently contain ER and PR, although
the presence of these receptors is not specific.

CYTOGENETICS

Conventional endometrial stromal tumors as well as
endometrial stromal tumors with smooth muscle dif-
ferentiation and those with fibrous or myxoid change
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show as most common translocation t(7;17) with
involvement of two zinc finger gdenes, JAZF1 and
JJAZI.

DIFFERENTIAL DIAGNOSIS

Highly cellular leiomyoma is the lesion that most fre-
quently causes problems in the differential diagnosis
with a low-grade endometrial stromal sarcoma, as both
tumors share dense cellularity, prominent vascularity,
and an irregular margin with the surrounding myome-
trium. However, highly cellular leiomyoma has fascicu-
lar growth at the periphery of the lesion, tumor cells
merge with the surrounding myometrium, and vessels
are typically thick and large, in contrast to the delicate
arteriolar network present in endometrial stromal
tumors. Intravenous leiomyomatosis may cause con-
fusion with low-grade endometrial stromal sarcoma
because both show prominent intravascular growth and
on occasion intravenous leiomyomatosis may be as cel-
lular as a low-grade endometrial stromal sarcoma. The
findings of a clefted contour, focal fascicular growth,
thick-walled vessels and hydropic change, as seen in
conventional leiomyoma, are helpful in this differential
diagnosis. The finding of tumor cells “colonizing” the
walls of veins also supports the diagnosis of intravenous
leiomyomatosis.

Among benign lesions, an endometrial polyp may not
infrequently be fragmented in a curettage specimen and
some of the fragments may consist of cellular stroma,
raising concern for an endometrial stromal tumor. Fea-
tures helpful in separating these entities include a
compact, atrophic appearance of the endometrial stroma
of the polyp in which vessels, if prominent, tend to be
large, thick-walled, and irregularly distributed. In con-
trast, an endometrial stromal tumor (either a nodule or
a low-grade endometrial stromal sarcoma) has an
expansile appearance with active growth of the endo-
metrial stroma (typical vascular network, plump cells,
and some mitotic activity). Adenomyosis enters into
the differential diagnosis with low-grade endometrial
stromal sarcoma, as it may show a scant glandular com-
ponent or the gland-poor adenomyotic foci may be seen
within vascular spaces. However, adenomyosis is typi-
cally an incidental finding, which even in florid cases
produces only an ill-defined nodularity or asymmetric
thickening of the uterine wall. Furthermore, there is an
atrophic appearance of the stromal cells which lack
mitotic activity, in contrast to the expansile growth of
the stromal nests and proliferative appearance of the
cells in low-grade endometrial stromal sarcoma. Typical
areas of adenomyosis are usually present in close vicin-
ity, whereas other typical features of low-grade endome-
trial stromal sarcoma are lacking. On the other hand,
low-grade endometrial stromal sarcoma may have glands
and mimic adenomyosis; however, the former has an
expansile growth of the stromal component with an
active proliferative appearance. Low-grade endometrial
stromal sarcoma with gland differentiation should also

be distinguished from low-grade miillerian adenosarcoma
as both show endometrial-type stroma admixed with
miillerian-type glands. However, intraluminal polypoid
projections of stroma as well as hypercellular collaring
around the glands are lacking in low-grade endometrial
stromal sarcoma.

Uterine tumor resembling an ovaran sex cord tumor
(UTROSCT) may enter in this differential diagnosis as
low-grade endometrial stromal sarcoma may have exten-
sive sex cord-like differentiation. As mentioned earlier,
if no evident endometrial stromal component is seen in
the curettage specimen, the final diagnosis can only be
established with a hysterectomy specimen.

A low-grade endometrial stromal sarcoma at meta-
static sites may have a different morphologic appear-
ance than the primary tumor, and in these cases, the
differential diagnosis may include primary tumors at
those specific locations. For example, an endometrial
stromal sarcoma metastatic to the ovary may simulate a
sex cord-stromal tumor, while in the lung it may simulate
a solitary fibrous tumor, and in the gastrointestinal tract
the differential diagnosis may include a gastrointestinal
stromal tumor. CD34 and ER may be helpful in the dif-
ferential diagnosis of endometrial stromal sarcoma and
solitary fibrous tumor as the latter is ER negative and
CD34 positive, while the opposite profile is seen in low-
grade endometrial stromal sarcoma. Gastrointestinal
stromal tumors are positive for c-kit and CD34, markers
typically not expressed in low-grade endometrial stromal
sarcoma.

PROGNOSIS AND TREATMENT

Patients with low-grade endometrial stromal sarcoma
have a 5-year survival rate of approximately 60-80%.
These tumors have a low malignant potential and are
characterized by late recurrences, even in patients with
stage I disease, as one-third or more of them develop
recurrences. The most common sites of recurrence
include pelvis (occurring in up to one-half of the patients
up to 20 years later), abdomen and vagina, and less fre-
quently, lung (up to 27 years later). Standard initial
surgical treatment encompasses total abdominal hyster-
ectomy accompanied by bilateral salpingo-oophorec-
tomy because these tumors are often hormone-sensitive
and it has been shown that patients retaining their
ovaries have a much higher risk of recurrence (up to
100%). Patients with tumors extending outside the
uterus usually undergo debulking of any visible tumor.
Lymph node dissection does not seem to have a role in
treatment. Patients may also receive adjuvant radiation
or hormonal treatment with progestational agents
(as these tumors are frequently PR positive) or alterna-
tively they can be treated with aromatase inhibitors.
The same treatment may be used for recurrent or
metastatic tumor. Postoperative radiation therapy may
improve local control of the disease but it does not
improve the frequency of distal recurrences or overall
survival.
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UTERINE TUMORS RESEMBLING OVARIAN
SEX CORD TUMORS

These tumors constitute an unusual group of neoplasms
defined by the presence of pure or prominent micro-
scopic patterns closely overlapping with those seen in
sex cord-stromal tumors of the ovary without an associ-
ated conspicuous endometrial stromal component. Even
though most investigators classify these tumors as a
variant of endometrial stromal tumors, the most recent
WHO classification of tumors of the uterine corpus
placed them in the miscellaneous category and desig-
nated them as “sex cord-like tumors.”

CLINICAL FEATURES

These tumors may be seen in either reproductive- or
postmenopausal-age patients. They frequently present
with abnormal vaginal bleeding or uterine enlargement,
but patients may be asymptomatic.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Most tumors are centered in the uterine corpus,
either myometrium or endometrium, but they have
rarely been reported in the cervix. They are typically

UTERINE TUMOR RESEMBLING OVARIAN SEX CORD-STROMAL
TUMOR - FACT SHEET

Definition

» Tumors with pure or prominent microscopic patterns that closely
overlap with those seen in sex cord-stromal tumors of the ovary
without an associated conspicuous endometrial stromal
component

Incidence
» Rare

Age Distribution
» Typically reproductive-age and postmenopausal women

Clinical Features

» Abnormal vaginal bleeding
» Enlarged uterus

» May be asymptomatic

Prognosis and Treatment

» Excellent prognosis, only rare recurrences
» Excision or simple hysterectomy

well circumscribed and polypoid if endometrial-based,
with a mean diameter of 6 cm. On sectioning, they fre-
quently show a homogeneous yellow to tan cut
surface.

MicroscoPIC FINDINGS

On low-power examination, most tumors are well
circumscribed, but some may infiltrate in between the
muscle fibers of the surrounding myometrium. They
typically recapitulate the different growth patterns seen
in sex cord-stromal tumors of the ovary. These include
diffuse sheets, tight nests, thin cords, broad intercon-
necting trabeculae (Figure 8.50), irregular islands,
hollow or solid tubules (Figure 8.51), and rarely a reti-
form architecture separated by variable amounts of
fibrous stroma that may be hyalinized. The cells vary
from small with scant cytoplasm to large with abundant
eosinophilic, clear, or foamy cytoplasm reminiscent of
Sertoli or granulosa cells. No Leydig cell differentiation
has been reported in these tumors, although some cases
have been described to contain luteinized-like cells. The
nuclei range from small to medium-sized, they are round
to oval, and rarely grooved, with inconspicuous nucleoli
and typically low mitotic rates are present. Importantly,
no neoplastic endometrial stroma should be identified
within the tumor.

UTERINE TUMOR RESEMBLING OVARIAN SEX CORD-STROMAL
TUMOR - PATHOLOGIC FEATURES

Gross Findings

» Well circumscribed

» Polypoid if endometrial-based

» Variable size (mean 6 cm)

» Homogeneous yellow to tan cut surface

Microscopic Findings

» Well circumscribed but rarely may infiltrate between neighboring
muscle fibers

» Sheets, tight nests, thin cords, broad interconnecting trabeculae,
irregular islands, hollow or solid tubules, and rarely retiform

» Variable amounts of fibrous stroma + hyalinization

» Cells with scant to abundant eosinophilic, clear, or foamy
cytoplasm reminiscent of Sertoli or granulosa cells

» Bland cytologic features with rare mitoses in most cases

» No areas of endometrial stromal neoplasia

Immunohistochemical Features

» Smooth muscle markers, WT-1 and CD10 frequently positive

» Inhibin, calretinin, CD99, Melan-A and epithelial markers variably
positive

» ER and PR positive

Differential Diagnosis

» Endometrial stromal nodule or low-grade endometrial stromal
sarcoma with extensive sex cord-like differentiation

» Epithelioid smooth muscle tumor

» Endometrial carcinoma with a sex cord arrangement
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FIGURE 8.50

Uterine tumor resembling ovarian sex cord tumor. Anastomosing cords and trabeculae are seen in a relatively hyalinized
background.

FIGURE 8.51

Uterine tumor resembling ovarian sex cord tumor. Relatively well-developed tubules are lined by cells with abundant eosino-
philic cytoplasm.
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ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumor cells are frequently positive for smooth
muscle markers and variably positive for epithelial
markers, inhibin, calretinin, CD99, Melan-A, WT-1,
and CD10. This immunohistochemical profile is indis-
tinguishable from sex cord areas in endometrial stromal
tumors. The tumors also express ER and PR.

ULTRASTRUCTURAL EXAMINATION

Ultrastructural studies of UTROSCT have yielded
different interpretations regarding its differentiation,
including epithelial, smooth muscle, and sex cord. The
finding of cells resting in a basal lamina and the pres-
ence of desmosomes favor epithelial differentiation. On
the other hand, the finding of external lamina, abundant
intermediate filaments, and subplasmalemmal densities
in some tumors is consistent with smooth muscle dif-
ferentiation. However, the absence of cytoplasmic dense
bodies with associated actin-like filaments argues against
it. The background stroma shows evidence of fibroblas-
tic and myofibroblastic differentiation.

DIFFERENTIAL DIAGNOSIS

Endometrial stromal tumors with extensive sex cord-like
differentiation, either an ESN or a low-grade endometrial
stromal sarcoma, should be considered before establish-
ing the diagnosis of UTROSCT. Endometrial stromal
tumors will display well-defined areas of pure endome-
trial stromal neoplasia. However, the distinction may be
difficult in curettage specimens. In such cases, the best
approach includes a descriptive diagnosis of stromal
tumor with sex cord-like differentiation, stating in a
note that the tumor could either represent an endome-
trial stromal tumor with massive sex cord-like elements
or a UTROSCT, and thus, a hysterectomy is needed to
further categorize the tumor. Immunohistochemical
stains are not helpful in this differential diagnosis.
Epithelioid smooth muscle tumors are the other main
category of tumors in the differential diagnosis. These
tumors are composed of epithelial-like cells that may be
arranged in cords, trabeculae, and nests, closely mimick-
ing the microscopic patterns of UTROSCTs. Further-
more, the immunohistochemical profile shows overlap,
as both tumors are positive for muscle markers and can
be positive for epithelial markers, WT-1 and CD10.
Smooth muscle tumors are typically negative for inhibin
and calretinin. The distinction is important as most
UTROSCTs behave in a benign fashion, whereas epi-
thelioid smooth muscle tumors frequently recur or
metastasize, particularly when associated with some
degree of mitotic activity. Finally, endometrial carcino-
mas with a sex cord arrangement may superficially mimic
a UTROSCT. However, conventional areas of obvious
glandular differentiation, higher degree of cytologic

atypia, as well as absence of immunoreactivity for
smooth muscle or sex cord markers will support the
diagnosis of carcinoma.

PROGNOSIS AND TREATMENT

Most of these tumors behave in a benign fashion, in part
because they are small or well circumscribed and can be
treated by hysterectomy or excision, especially in women
of reproductive age. Recurrences or metastases are rare
and, in general, only close follow-up is advised.

UNDIFFERENTIATED ENDOMETRIAL
SARCOMA

The lack of specific evidence of endometrial stromal cell
origin in most cases precludes their placement in the
endometrial stromal group of uterine tumors (Figure
8.52). Destructive myometrial invasion is common, but,
the intravascular worm-like plugs of tumor characteris-
tic of low-grade endometrial stromal sarcoma are typi-
cally absent. These tumors have marked cellular
pleomorphism and brisk mitotic activity, and carry a
very poor prognosis. The diagnosis of undifferentiated
endometrial sarcoma should only be made after exten-
sive sampling has excluded smooth or skeletal muscle
differentiation or even small foci of carcinoma (the
latter finding would result in a diagnosis of malignant
mixed miillerian tumor). Occasional tumors have a
component of low-grade endometrial stromal sarcoma,
indicating that, in these cases, the high-grade compo-
nent is presumably of endometrial stromal derivation.

MIXED MULLERIAN TUMORS

These tumors are divided into six main categories by
the WHO (Box 8.5): (1) miillerian adenofibroma; (2)
low-grade miillerian adenosarcoma; (3) malignant mixed
miillerian tumor; (4) carcinofibroma; (5) carcinomesen-
chymoma; and (6) adenomyoma. Only the three most
common subtypes will be discussed here, including low-
grade miillerian adenosarcoma, malignant mixed miil-
lerian tumor, and adenomyomas.

LOW-GRADE MULLERIAN ADENOSARCOMA

This is a rare variant in the category of mixed miillerian
tumors characterized by an admixture of a benign (or
sometimes atypical) epithelial component with a low-
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I ——
BOX 8.5
MIXED MULLERIAN TUMORS OF THE UTERUS

Miillerian adenofibroma

Low-grade Miillerian adenosarcoma
Homologous
Heterologous

Malignant mixed miillerian tumor
Homologous
Heterologous

Miillerian carcinofibroma and carcinomesenchymoma

Miillerian adenomyoma
Endometrioid-type
Endocervical-type
Atypical polypoid adenomyoma

grade malignant stromal component. It represents
approximately 8 % of uterine sarcomas.

CLINICAL FEATURES

Low-grade miillerian adenosarcoma typically occurs in
postmenopausal women (median age 58 years), but
30% are found in premenopausal patients, while those
arising in the cervix tend to occur at a younger age.
Frequently, they present with abnormal vaginal bleed-
ing, often accompanied by pelvic pain and an enlarged
uterus. In one-half of cases, tumor protrudes through

FIGURE 8.52

Undifferentiated endometrial sar-
coma. Highly malignant poorly dif-
ferentiated mesenchymal cells are
associated with focal necrosis.

the external os. Occasionally, the diagnosis is made in
retrospect in patients who have a history of recurrent
endometrial or endocervical polyps. Associated risk
factors include hyperestrinism (e.g. tamoxifen therapy)
and prior radiation therapy.

RADIOLOGIC FEATURES

The tumors are frequently seen on MRI imaging as a
large multiseptated cystic mass with multiple heteroge-
neous solid components that fill the endometrial cavity.
The solid component has low signal intensity on T2-
weighted MRI images and enhances on contrast-
enhanced T1-weighted images.

PATHOLOGIC FEATURES

GROSSs FINDINGS

Most low-grade miillerian adenosarcomas arise in the
endometrium but they may originate in the cervix (9 %)
or be centered within the myometrium (4 % ). They may
be solitary, sessile, or pedunculated, polypoid to papil-
lary intraluminal tumors with a mean size of 5 (range
1-20) cm (Figure 8.53A). The cut surface varies from
firm to soft and spongy secondary to variably sized
cysts, but it can also be clefted, reminiscent of a phyl-
lodes tumor (Figure 8.53B). Myometrial invasion is
only rarely appreciated.
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LOW-GRADE MULLERIAN ADENOSARCOMA — FACT SHEET

Definition
» Low-grade malignant miillerian tumor with a biphasic growth of
benign or atypical epithelium and low-grade malignant stroma

Incidence
» Approximately 8% of all uterine sarcomas

Age Distribution

» Typically postmenopausal women (median age 58 years)
» 30% in premenopausal patients

» Young age if arising in cervix

Clinical Features

» Abnormal vaginal bleeding and pelvic pain

» History of recurring endometrial or endocervical polyps

» Enlarged uterus

» Hyperestrinism (including tamoxifen therapy) and prior radiation
therapy are associated risk factors

Radiologic Features

> Septated cystic mass with variable heterogeneous and solid
components filling the endometrial cavity on MRI

» Low signal intensity on T2 of the solid component

Prognosis and Treatment

» Overall survival rate of approximately 80-90%

» Local recurrence of 25-40%, usually late, primarily involving
vagina or pelvic sites

p Distant metastases in 5%

» Recurrent tumor may present as pure sarcoma (70%),
adenocarcinoma (30%), and carcinosarcoma

» Deep myometrial invasion and sarcomatous overgrowth (MASO)
most important prognostic factors

» MASO (even stage I) more frequently associated with deep
myometrial invasion, recurrences, metastases, and death (70%,
40%, and 60%)

» No prognostic significance of heterologous elements

Total abdominal hysterectomy and bilateral adnexectomy

» Lymph node sampling and whole pelvis radiation in stage I or II
MASO

v

MicroscoPIC FINDINGS

On low-power scrutiny, the tumors show a biphasic
growth of benign glands and low-grade malignant
stroma. The glands are often dilated or show a papillary
or leaf-like configuration with frequent polypoid intra-
luminal projections of the stroma (Figures 8.54 and
8.55). The stromal component shows condensation
around the glands, a phenomenon described as “peri-
glandular collaring” (Figure 8.56). On high power, the
glands are frequently lined by endometrioid-type epithe-
lium, but also may contain mucinous, squamous, cili-
ated, or hobnail-type cells. The lining epithelium is
typically benign but occasionally may be atypical. The
stromal component is a low-grade sarcoma in 80% of
cases, resembling a low-grade endometrial stromal
sarcoma, fibrosarcoma, or combinations thereof. This
stroma is typically more cellular around the glands and

LOW-GRADE MULLERIAN ADENOSARCOMA -
PATHOLOGIC FEATURES

Gross Findings

» Endometrium (most common), cervix (9%), or myometrium
(4%)

» Sessile, pedunculated, or polypoid to papillary solitary mass

» Mean size 5 (range 1-20) cm

» Solid to soft and spongy or clefted (reminiscent of phyllodes
tumor) cut-surface

Microscopic Findings

» Biphasic growth of benign glands and malignant stroma

» Glands with papillary (leaf-like) configuration or dilated

» Bland or atypical endometrioid-type (most common), mucinous,

squamous, ciliated, or hobnail-type epithelium

Low-grade stromal component in 80% of cases (low-grade

endometrial stromal sarcoma or fibrosarcoma)

Condensation around glands (“periglandular collaring”) and

polypoid intraluminal projections of cytologically atypical

stroma

» Stroma typically less cellular (or hypocellular) and less atypical
away from the epithelial component

» Useful diagnostic criteria:
» > 2 more mitoses/10 HPFs in stromal component
» Marked cellularity or significant cytologic atypia of stromal

component

» Myometrial invasion present in one-sixth of tumors, mostly
superficial

» Sarcomatous overgrowth (MASO) (10%); diagnosed when area of
pure sarcoma occupies > 25% of tumor volume or 1 low-power
field in one slide

» Vascular invasion rarely seen

» Other findings:
» Heterologous elements (20-25%) as foci of fat, cartilage,

rhabdomyoblasts, or embryonal rhabdomyosarcoma

Sex cord-like elements (up to 7%)

Smooth muscle differentiation

Multinucleated giant cells

Abundant xanthoma cells

v

v

v v v WV

Immunohistochemical Features

» Vimentin, WT1, CD10, ER and PR positive in stromal component
» Variable expression of cytokeratin, muscle actin, and AR

» CD10, ER and PR negative in areas of MASO

Differential Diagnosis

» Cellular endometrial polyp

» Miillerian adenofibroma

» Atypical polypoid adenomyoma

» Malignant mixed miillerian tumor

» Low-grade endometrial stromal sarcoma with glandular or sex
cord-like differentiation

» Pure high-grade sarcoma (vs MASO)

» Embryonal rhabdomyosarcoma (in cervix)

in these areas, the cells show higher nuclear-to-cytoplas-
mic ratio with enlarged nuclei and prominent nucleoli
(Figure 8.57). In areas away from the glands, the stroma
is typically less cellular or even hypocellular and may
be myxoid or hyalinized. The cells are smaller and cyto-



FIGURE 8.53

Low-grade miillerian adenosarcoma.
A large polypoid mass distends the
endometrial cavity (A), and a promi-
nent leaf-like outline is seen on cut
surface (B).
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FIGURE 8.54

Low-grade miillerian adenosarcoma. The tumor has a pushing margin into
the myometrium and contains multiple cysts, some of them with a complex
papillary architecture.

FIGURE 8.55

Low-grade miillerian adenosarcoma.
Multiple stromal intraluminal polyp-
oid projections are seen, imparting a
“phyllodes” appearance.
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logically less atypical. Mitotic activity of the stromal
component is higher but still variable around the glands
(mean 9/10 HPFs). A cut-off > 4 mitoses/10 HPFs has
been used to establish the diagnosis of adenosarcoma,
as over two-thirds of tumors have been reported to have
such counts; however, of note, some cases with lower
mitotic counts have behaved in an aggressive fashion. It
is important to search diligently for mitoses in the
hypercellular areas, as some tumors may be underdiag-
nosed. Useful criteria in diagnosing low-grade miillerian
adenosarcoma include the finding of > 2 mitoses/

FIGURE 8.56

Low-grade miillerian adenosarcoma.
Condensation of the malignant stromal
cells around the epithelial elements is
seen (“periglandular collaring”).

FIGURE 8.57

Low-grade miillerian adenosarcoma.
Collaring of malignant mesenchymal
cells around the endometrial-type
gland showing cytologic atypia and
mitotic activity.

10 HPFs in the stromal component, marked stromal cel-
lularity, or significant cytologic atypia of the stromal
component. Myometrial invasion is found in one-sixth
of tumors and is superficial in most cases. Vascular inva-
sion is rarely seen.

Sarcomatous overgrowth (“miillerian adenosarcoma
with sarcomatous overgrowth”, MASO) occurs in 10 %
of tumors. To establish the diagnosis of MASO, the area
of pure sarcoma should occupy at least 25% of the
tumor volume or 1 low-power field in one slide. The
sarcoma in most cases is high-grade with a destructive
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FIGURE 8.58

Low-grade miillerian adenosarcoma with sarcomatous overgrowth. Multiple
fleshy nodules are diffusely present in the endometrium and focally infil-
trate deeply into the myometrium.

FIGURE 8.59

Low-grade miillerian adenosarcoma
with sarcomatous overgrowth. Spin-
dled cells with cytologic atypia and
brisk mitotic activity are present
in the absence of an epithelial
component.

growth, but it can have a similar appearance to the low-
grade sarcoma of conventional adenosarcoma (Figures
8.58 and 8.59). Tumors with stromal overgrowth invade
the myometrium more often and deeply than those
without overgrowth.

Heterologous elements are seen in approximately
20-25% of low-grade miillerian adenosarcomas, varying
from minor foci of fat, cartilage, or rhabdomyoblasts to
embryonal rhabdomyosarcoma occupying most or all of
the stroma. Cases containing nodules of fetal-type car-
tilage are typically seen in the cervix. Sex cord-like ele-
ments are seen in up to 7% of tumors and may occupy
up to 50% of the tumor. They are present within the
stromal component and are composed of benign-appear-
ing epithelial-type cells arranged in nests, trabeculae,
cords, and solid or hollow tubules. The cells have eosin-
ophilic or foamy, lipid-rich cytoplasm and round to oval
nuclei with inconspicuous nucleoli. Smooth muscle dif-
ferentiation can be extensive. Multinucleated giant cells,
as seen in the lower female genital tract and in endome-
trial polyps, typically have enlarged atypical nuclei with
smudgy chromatin but no mitotic activity. Abundant
xanthoma cells with a histiocytic appearance may
occupy large areas of the tumor.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The stromal component of a low-grade miillerian
adenosarcoma is typically positive for vimentin, WT1,
CD10, ER and PR with variable expression of cytokera-
tin, muscle actin, and AR, an immunohistochemical
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profile that overlaps with that of endometrial stromal
neoplasms. Areas of MASO are frequently CD10, ER,
and PR negative.

HISTOGENESIS

Low-grade miillerian adenosarcomas have an uncer-
tain origin. It appears that 9-15% of carcinosarcomas
have an adenosarcoma-like component and it is hypoth-
esized that these tumors have a common origin.
However, the majority of malignant mixed miillerian
tumors are felt to represent dedifferentiated carcino-
mas, as shown by immunohistochemical, ultrastruc-
tural, and genetic data, findings not reported in miillerian
adenosarcomas. It is also hypothesized that these tumors
may originate from endometrial stromal cells and have
a common origin with endometrial stromal tumors.

DIFFERENTIAL DIAGNOSIS

Cellular endometrial polyps may be confused at low
power with a low-grade miillerian adenosarcoma.
However, the stroma is homogeneously cellular with no
periglandular cuffing. Cytologic atypia and mitotic activ-
ity are absent in the stromal component. It is important
to keep in mind that adenosarcomas may arise in endo-
metrial/endocervical polyps and that endometrial polyps
may also contain cells with bizarre nuclei, as has been
reported in low-grade miillerian adenosarcomas.

Miillerian adenofibromas are extremely rare, account-
ing for < 5% of tumors in the category of mixed miille-
rian tumors. They have benign epithelial and stromal
components. The features of the epithelial elements
overlap with those seen in adenosarcomas. In contrast
to miillerian adenosarcomas, the stromal component is
hypocellular, does not condense around the glands,
lacks cytologic atypia, and shows only rare mitoses
(< 2/10 HPFs).

Atypical polypoid adenomyoma, like low-grade miil-
lerian adenosarcoma, is a biphasic tumor containing
smooth muscle. However, in atypical polypoid adeno-
myoma, smooth muscle is the predominant mesenchy-
mal component that is typically seen intimately admixed
with a glandular component frequently associated with
squamous morules. There is no periglandular cuffing,
intraluminal polypoid projections, and no heterologous
components. Furthermore, at low-power examination,
atypical polypoid adenomyoma shows a vague nodular
arrangement of the glandular and mesenchymal compo-
nents, a feature not seen in adenosarcoma.

Malignant mixed miillerian tumor is the most common
tumor in the category of mixed miillerian tumors, but in
contrast to adenosarcoma, the carcinomatous and mes-
enchymal components are typically high-grade. More-
over, the phyllodes-type glands and the periglandular
stromal condensation of adenosarcoma are lacking.

Endometrial stromal sarcoma with glandular or sex
cord-like differentiation may enter into the differential
diagnosis. However, low-grade endometrial stromal

sarcoma shows the typical lymphovascular invasion and
tongue-like infiltrative growth pattern but not the
destructive myometrial invasion seen in adenosarcoma.
Furthermore, epithelial elements are typically scant
without the typical appearance of an adenosarcoma.

Low-grade miillerian adenosarcoma with sarcoma-
tous overgrowth should be distinguished from a pure
high-grade sarcoma or a malignant mixed miillerian
tumor, which may be difficult in small samples. Addi-
tional sampling is required in these cases, as immuno-
histochemical stains may not be helpful in arriving at
the correct diagnosis.

In the cervix, the most important and difficult dif-
ferential diagnosis is that of an embryonal rhabdomyo-
sarcoma, as both tumors present as polypoid masses,
show condensation of stroma around the glands and
beneath the surface epithelium, display heterologous
elements such as cartilage (rhabdomyosarcoma in 50 %
and adenosarcoma in 25% of cases respectively), and
low-grade miillerian adenosarcoma may uncommonly
show rhabdomyoblastic differentiation. Distinguishing
features include a more edematous/myxoid background,
a sparse glandular component (which is largely
entrapped), and absence of leaf-like or cystic glands in
embryonal rhabdomyosarcoma.

PROGNOSIS AND TREATMENT

This tumor has low malignant potential, characterized
predominantly by late local recurrences (primarily
vaginal or pelvic) in approximately 25-40 % of patients.
Long-term follow-up is required. Distant metastases and
death occur in < 5% and between 10% and 20% of
patients respectively. Hematogenous spread occurs in
<10 % of patients, all of whom have purely sarcomatous
tumors. The histology of the recurrent tumor is a pure
sarcoma (70%), less frequently an adenocarcinoma
(30%), and rarely a carcinosarcoma. The only morpho-
logic features that have been associated with a high rate
of recurrence are deep myometrial invasion and the
presence of MASO. The latter is associated with a
greater frequency of deep myometrial invasion (60 %
versus 25% in conventional adenosarcomas), recur-
rences, hematogenous metastases, and death from tumor
(70%, 40%, and 60 % of patients respectively, even in
patients with stage IMASO). Some studies have reported
that the prognosis for MASO is even worse than that of
malignant mixed miillerian tumor. It is not clear whether
the presence of heterologous elements in the stromal
component is of prognostic significance; however, rhab-
domyosarcomatous differentiation has been associated
with a worse prognosis in some studies. Surgical therapy
consisting of total abdominal hysterectomy and bilateral
salpingo-oophorectomy is the cornerstone of treatment.
Patients with stage I or I MASO may undergo lymph
node sampling and receive whole pelvis radiation,
whereas intraperitoneal disease may be treated with
whole abdomen radiation or chemotherapy. However,
there is no consensus regarding adjuvant therapy, as
experience with MASO is limited.
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CARCINOSARCOMA (MALIGNANT MIXED
MULLERIAN TUMOR)

These tumors represent the most common subtype of
mixed miillerian tumors, accounting for almost half of
all uterine sarcomas but < 5% of all malignant tumors
of the uterus. They are defined as tumors composed of
an admixture of malignant epithelial and mesenchymal
components. They are currently designated as “carcino-
sarcomas” by the WHO classification, although the term
“malignant mixed miillerian tumor” is more often
utilized.

CLINICAL FEATURES

Carcinosarcomas tumors typically occur in postmeno-
pausal women (mean age 65 years), but may be seen in
younger patients (< 5% in patients < 50 years), and
seem to affect black women more commonly. The typical
presenting signs and symptoms include postmenopausal
bleeding followed by an enlarged uterus and/or pelvic
pain. Up to two-thirds of patients present at an advanced
stage with tumor extending outside the uterus (stage
III-1V). It has been shown that carcinosarcoma and
endometrioid endometrial adenocarcinoma share similar
risk factors. Both tumors are associated with obesity,
use of exogenous estrogens, tamoxifen therapy, and nul-
liparity. In contrast, oral contraceptive use protects
against both. Finally, up to 37% of women with carci-
nosarcoma have a history of previous radiation; these
women develop tumor at a younger age. Patients with
tumors arising in the cervix present with vaginal bleed-
ing and are found to have a polypoid mass protruding
from the cervical os. Tumors in the cervix have been
related to HPV infection, as occurs with the majority of
primary epithelial cervical lesions. Serum CEA level is
elevated in the majority of patients.

RADIOLOGIC FEATURES

These tumors may show findings similar to endometrial
carcinomas but tend to manifest as a larger, more het-
erogeneous mass, with the polypoid portion of the tumor
showing intense enhancement, with frequent hemor-
rhage, necrosis, and myometrial invasion.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Carcinosarcomas appear typically as large, bulky pol-
ypoid masses, filling the uterine cavity and prolapsing
through the endocervical canal. The cut surface is

MALIGNANT MIXED MULLERIAN TUMOR -
FACT SHEET

Definition
» Tumor composed of malignant epithelial and mesenchymal
elements, commonly admixed

Incidence

» Approximately half of all uterine sarcomas
» < 5% of malignant tumors of the uterus

Race and Age Distribution

» Higher incidence in black women

» Postmenopausal women (mean age 65 years)
P < 5% in patients <50 years

Clinical Features

» Postmenopausal bleeding

» Enlarged uterus and/or pelvic pain

» Risk factors similar to those associated with endometrial cancer
(obesity, exogenous estrogens, tamoxifen therapy, nulliparity)

» History of previous radiation in up to 37% of women (younger age
at presentation)

» Vaginal bleeding and polypoid mass through os in cervical
tumors

» HPV linkage in cervical tumors

> Elevated serum CEA level

Radiologic Features

» Large, heterogeneous mass

» Intense enhancement of polypoid portion with frequent
hemorrhage, necrosis, and myometrial invasion

Prognosis and Treatment

» 5-year survival rate from 5 to 35% for all stages (median survival
around 2 years for all stages)

5-year survival rate from 40 to 60% for stage I-II tumors
Tumor extends outside the uterus (stages III-IV) at time of
diagnosis in up to two-thirds

Overall recurrence rate of 55%; ovaries, fallopian tubes, and
omentum most common sites

Carcinoma, infrequently carcinosarcoma, and rarely sarcoma seen
in recurrences or metastases

Tumor stage most important prognostic factor

Higher incidence of metastases if serous and clear cell
components

Heterologous sarcomatous component may influence

prognosis

More extensive disease at time of diagnosis if radiation-induced
Total abdominal hysterectomy with bilateral salpingo-
oophorectomy, removal of pelvic and aortic lymph nodes,
omentectomy, and peritoneal cytology

Cisplatin-based chemotherapy for metastatic tumor and radiation
for local disease
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usually fleshy and often shows areas of hemorrhage
and mnecrosis with secondary cyst formation
(Figure 8.60). Myometrial invasion is frequently seen.
Tumors uncommonly arise in the cervix, accounting
for < 3% of all uterine malignant mixed miillerian
tumors.
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MALIGNANT MIXED MULLERIAN TUMOR -
PATHOLOGIC FEATURES

Gross Findings

» Large, bulky polypoid masses, filling uterine cavity and prolapsing
through endocervical canal

» < 3% arise in cervix

» Fleshy cut surface

» Frequent hemorrhage and necrosis with secondary cyst formation

» Myometrial invasion common

Microscopic Findings

» Typically intimate but haphazard admixture of high-grade
malignant epithelial and mesenchymal components; rarely, one or
both components may be low-grade

» High-grade endometrioid carcinoma (more common), serous, clear
cell, mucinous, squamous, or undifferentiated carcinoma (including
small cell carcinoma)

» Endometrial hyperplasia, endometrial intraepithelial carcinoma, or
frank carcinoma in adjacent endometrium in up to 50% of cases

» Squamous cell or adenoid cystic carcinoma (much less frequent) in
cervical tumors with associated high-grade squamous
intraepithelial neoplasia

» Homologous or heterologous (50%) sarcomatous component

» Homologous sarcomatous component resembles endometrial
stromal sarcoma, leiomyosarcoma, malignant fibrous histiocytoma,
or undifferentiated sarcoma

» Rhabdomyosarcoma, benign-appearing cartilage or
chondrosarcoma, and less frequently osteosarcoma or liposarcoma
as heterologous elements

» In cervical tumors, homologous sarcomatous elements present in a
myxoid background

» Eosinophilic hyaline droplets are common but not indicative of
rhabdomyoblastic differentiation

Immunohistochemical Features

» Cytokeratin, EMA, and vimentin positive in epithelial component
and frequently in mesenchymal component

» Neuroendocrine markers (synaptophysin, neuron-specific enolase,
and Leu-7) may be positive in epithelial component

» Vimentin and smooth muscle actin positive in mesenchymal
component

» (D10 and CD34 may be positive in mesenchymal component

» Myoglobin, myogenin, MyoD1 positive in rhabdomyosarcoma
component

» p53 positive in both components

Ultrastructural Features

» Epithelial cells surrounded by basal lamina

» “Hybrid” epithelial/stromal-appearing cells have prominent rough
endoplasmic reticulum, cytoplasmic projections, poorly formed
intercellular junctions, and incomplete basal lamina

Cytogenetic and Molecular Features

» Monoclonal nature of epithelial and mesenchymal components
(identical patterns of X-chromosome inactivation, mutations of
p53 and K-ras, and loss of heterozygosity for identical alleles)

» Multiple and complex chromosomal abnormalities

Differential Diagnosis

» Sarcomatoid endometrioid carcinoma

» Endometrioid carcinoma with heterologous elements

» Undifferentiated endometrial sarcoma, pure heterologous sarcoma
» Adenosarcoma with sarcomatous overgrowth

FIGURE 8.60

Malignant mixed miillerian tumor. Large and fleshy polypoid masses are
associated with hemorrhage and necrosis.

MicroscoPIC FINDINGS

Typically, there is an intimate but haphazard admix-
ture of high-grade malignant epithelial and mesenchy-
mal components, although in rare instances, one or both
components may be low-grade and the proportion of
each element is variable within each tumor. Thus,
any uterine neoplasm composed of a high-grade sarcoma
or carcinoma should be extensively sampled to exclude
the possibility of malignant mixed miillerian tumor.
The carcinomatous component is more frequently a
high-grade endometrioid carcinoma with or without
squamous differentiation (Figure 8.61), but it can also
be represented by a serous carcinoma (Figure 8.62) and
less frequently clear cell, mucinous, squamous, or undif-
ferentiated carcinoma (including small cell carcinoma),
or an admixture thereof. Spindle cell areas initially mis-
interpreted as sarcoma may be identified but when seen
merging with solid epithelial clusters, a diagnosis of
spindle cell carcinoma is more appropriate. Endometrial
hyperplasia, endometrial intraepithelial carcinoma, or
frank carcinoma (endometrioid or serous) in the adja-
cent endometrium is identified in up to 50 % of cases.
Cervical malignant mixed miillerian tumors typically
contain a keratinizing, nonkeratinizing, or basaloid
squamous cell carcinoma, and less frequently have
an adenoid cystic carcinoma. High-grade squamous
intraepithelial neoplasia is often seen overlying the
tumor.

The sarcomatous component may be homologous or
heterologous. The homologous sarcomatous component
resembles endometrial stromal sarcoma, leiomyosar-
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FIGURE 8.61

Malignant mixed miillerian tumor.
Malignant endometrioid-type glands
are juxtaposed to malignant spindled
cells with abundant eosinophilic
cytoplasm (rhabdomyosarcoma com-
ponent).

FIGURE 8.62

Malignant mixed miillerian tumor.
Malignant epithelial cells forming
small papillae (serous carcinoma) are
admixed with malignant mesenchyme
thatfocally shows cartilaginous differ-
entiation.

coma, malignant fibrous histiocytoma, undifferentiated
sarcoma, or any combination thereof. When heterolo-
gous elements are present (in approximately 50% of
tumors), the most common include rhabdomyosarcoma
(Figure 8.61), benign-appearing cartilage (Figure 8.62),
or chondrosarcoma, and, less frequently, osteosarcoma
or liposarcoma. Rarely, neuroectodermal, melanocytic,
yolk sac, and rhabdoid differentiation may be seen. The
heterologous elements typically merge with the homolo-
gous sarcoma. FEosinophilic hyaline droplets are a
common finding, but their presence does not indicate
rhabdomyoblastic differentiation. Tumors arising in the
uterine cervix usually show homologous sarcomatous

elements that
background.

may be present in a myxoid

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The carcinomatous elements are typically positive
for epithelial markers (cytokeratin, EMA) and vimentin
as seen in endometrial carcinoma. The sarcomatous
elements are typically positive for vimentin and
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frequently for smooth muscle actin. They also frequently
express epithelial markers, reflecting a common origin
of these tumors. The sarcomatous component can also
express CD10 and CD34. The rhabdomyosarcomatous
component stains for myoglobin, myogenin, MyoD1,
and CD34. The carcinomatous and sarcomatous ele-
ments may show positivity for neuroendocrine markers,
including synaptophysin, neuron-specific enolase, and
Leu-7. In most instances, immunohistochemical stains
are not needed to establish the diagnosis of malignant
mixed miillerian tumor, as this diagnosis is typically
made on morphological basis. However, it may be
helpful in delineating the two components of the tumor.
p53 staining has been found in both the epithelial and
mesenchymal components.

ULTRASTRUCTURAL EXAMINATION

At the ultrastructural level, epithelial cells are usually
surrounded by basal lamina. Cells with a “hybrid”
epithelial/mesenchymal appearance show prominent
rough endoplasmic reticulum, cytoplasmic projections,
poorly formed intercellular junctions, and incomplete
basal lamina.

CYTOGENETICS AND MOLECULAR STUDIES

Identical patterns of X-chromosome inactivation as
well as identical mutations of p53 and K-ras and loss of
heterozygosity for identical alleles have been demon-
strated in the epithelial and mesenchymal components
of most carcinosarcomas. Although very limited data
are available, most malignant mixed miillerian tumors
have shown multiple and complex but not consistent
chromosomal abnormalities. The findings support a
monoclonal origin for most uterine carcinosarcomas.

HISTOGENESIS

Four main theories have been postulated to explain the
histogenesis of malignant mixed miillerian tumors. The
“composition” theory interpreted the spindle cell com-
ponent as a pseudosarcomatous mesenchymal reaction
to the carcinoma; however, it has been shown that the
mesenchymal component of the tumor is also malig-
nant, and this theory has been dismissed. The “colli-
sion” theory hypothesizes that two independent tumors
collide, the epithelial and sarcomatous components
appear distinct rather than admixed, and this theory
may explain the origin of a small number of tumors. The
“combination” theory hypothesizes that the two compo-
nents arise from a common pluripotential cell; and
finally in the “conversion” theory, the sarcomatous
component evolves from the carcinomatous component
by a metaplastic process or dedifferentiation. The “com-
bination” and “conversion” theories are currently
widely accepted as the modes of development of most
malignant mixed miillerian tumors. Molecular data have
shown that most tumors are monoclonal in origin, based
on patterns of X-chromosome inactivation, loss of

heterozygosity, and p53 mutations. Furthermore, tissue
culture studies have shown the conversion of carcinoma
cells to sarcoma cells with transitional forms showing
biphasic morphologic and immunohistochemical fea-
tures. Finally, some malignant mixed miillerian tumors
arising in the cervix have been shown to contain HPV
DNA, with integrated HPV 16 being present in the
carcinomatous and sarcomatous components.

DIFFERENTIAL DIAGNOSIS

Sarcomatoid endometrioid carcinoma, an uncommon
type of endometrial carcinoma, can be distinguished
from malignant mixed miillerian tumor because it shows
transition from typical carcinomatous areas to spindled
areas but lacks heterologous components. Another
unusual variant of endometrial adenocarcinoma that
may be confused with a malignant mixed miillerian
tumor is the endometrioid carcinoma with heterologous
elements; however, these tumors are characterized by
otherwise typical endometrial carcinoma associated
with minor foci of benign cartilage, fat, or bone. Finally,
undifferentiated endometrial sarcomas, pure heterologous
sarcomas, and low-grade miillerian adenosarcomas with
sarcomatous overgrowth may cause problems if the car-
cinomatous component of the malignant mixed midille-
rian tumor is minor and therefore difficult to identify.
In these cases, extensive sampling as well as immuno-
histochemistry may be needed to exclude the presence
of an epithelial component.

PROGNOSIS AND TREATMENT

The 5-year survival rate ranges from 5 to 35% for
patients with tumors of all stages, and 40 to 60 % for
stage I and II tumors, with a median survival around 2
years for all stages. Some studies have reported that the
behavior of malignant mixed miillerian tumors is akin
to high-grade endometrial carcinomas stage for stage,
whereas other studies have shown that malignant mixed
miillerian tumors behave more aggressively than both
high-grade and high-risk endometrial carcinomas.
Tumor stage is the most important independent prog-
nostic factor, but recurrences may be encountered even
in cases lacking myometrial invasion. Other important
prognostic factors include depth of myometrial inva-
sion, advanced age (> 70 years), and amount of residual
tumor. Deep myometrial invasion is seen in 40% of
tumors. Metastatic and recurrent tumor is more often
composed of carcinoma, infrequently shows both com-
ponents, and rarely consists of only sarcoma. The overall
recurrence rate is 55% and the most common meta-
static sites include ovaries, fallopian tubes, and omentum.
Pulmonary metastases appear late in the course of the
disease, as occurs with endometrial carcinoma. Within
the carcinomatous component, serous and clear cell
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components are associated with a higher incidence of
metastases, deep myometrial invasion, lymphatic or vas-
cular invasion, and cervical extension — all parameters
indicative of aggressive behavior. In contrast, within the
sarcomatous component, only the presence of heterolo-
gous elements may affect prognosis. Radiation-induced
tumors have more extensive disease at the time of
diagnosis.

Appropriate treatment includes total abdominal hys-
terectomy with bilateral salpingo-oophorectomy,
removal of pelvic and aortic lymph nodes, omentec-
tomy, and peritoneal cytology. The role of adjuvant
therapy is not clear but some studies have demonstrated
the advantage of radiotherapy to disease-specific sur-
vival in early-stage tumors as well as local control in
advanced-stage tumors. As malignant mixed miillerian
tumors are associated with a high rate of distant metas-
tases, chemotherapy is used, although the agents admin-
istered have traditionally been the same as those for
uterine sarcomas. Modern cisplatin-based chemother-
apy may lead to increased survival in patients with
metastatic malignant mixed miillerian tumors.

MULLERIAN ADENOMYOMAS

ADENOMYOMA, ENDOCERVICAL-TYPE

This is a rare variant of adenomyoma composed of
benign endocervical-type glands and smooth muscle
typically arising within the cervix.

CLINICAL FEATURES

The tumors may occur in women at any age, but more
typically in women of reproductive age. Most patients
are asymptomatic but they may present with abnormal
vaginal bleeding, mucoid vaginal discharge, or with an
“endocervical polyp.” On physical examination, a pro-
lapsing mass may be visible at the external os.

PATHOLOGIC FEATURES

GROSsS FINDINGS

The tumors are well circumscribed and range from 1
to 23 cm in greatest dimension. On sectioning they
display a firm and gray or tawny cut surface. Grossly
apparent cysts containing gelatinous material and areas
of hemorrhage may be seen.

MicroscoPIC FINDINGS

On low-power examination, the tumors have a biphasic
growth with mesenchymal and epithelial components

(Figures 8.63 and 8.64). The mesenchymal component
shows predominantly smooth muscle admixed with
varying amounts of fibrous tissue. The smooth muscle
merges imperceptibly with the surrounding cervical
smooth muscle outside the lesion, resulting in poorly
defined borders. The glandular component consists of
glands and cysts lined by a single layer of endocervical-type
mucinous epithelium (Figure 8.63). The glands

|
ENDOCERVICAL-TYPE ADENOMYOMA - FACT SHEET

Definition

» Rare subtype of adenomyoma composed of benign endocervical-
type glands and smooth muscle

Incidence
» Rare

Age Distribution
» Women of reproductive age

Clinical Features

» Mostly asymptomatic

» Abnormal vaginal bleeding

» Mucoid vaginal discharge or “endocervical polyp”
» Prolapsing mass

Prognosis and Treatment

» Excellent prognosis
» Complete excision or hysterectomy
» May recur if not completely excised

|
ENDOCERVICAL-TYPE ADENOMYOMA - PATHOLOGIC FEATURES

Gross Findings

» Well circumscribed

» Variable size (1-23 cm)

» Firm and gray or tawny cut surface with apparent cysts containing
gelatinous material

» Rarely hemorrhage

Microscopic Findings

» Poorly defined borders

» Biphasic growth with mesenchymal and epithelial components
intimately admixed; no associated stromal reaction

» Benign smooth muscle (predominant) admixed to variable extent
with fibrous tissue

» Glands with lobular architecture (large irregular gland surrounded
by smaller glands and cysts) or complex papillary architecture

» Glands lined by single layer of benign endocervical-type mucinous
epithelium; tubal or endometrioid-type very minor component

Immunohistochemical Features

» Apical CEA positivity in endocervical glands

» Smooth muscle markers positive in smooth muscle (desmin, h-
caldesmon, others)

Differential Diagnosis
» Adenoma malignum
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frequently have a lobular architecture with large irregular
glands surrounded by smaller glands. Some of the glands
may have a more complex papillary architecture with
prominent infolding of the epithelium. Tubal or endome-
trioid-type epithelium may also be seen but typically
represents a very minor component. The glandular and
mesenchymal components are intimately admixed with no
associated stromal reaction, and both cell types are uni-
formly bland with < 1 mitoses/10 HPFs.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

FIGURE 8.63

Adenomyoma, endocervical-type. Inti-
mate admixture of endocervical-type
glands and smooth muscle. Note that
the smooth muscle component merges
imperceptibly with the non-neoplastic
cervical smooth muscle.

FIGURE 8.64

Adenomyoma, endocervical-type. The
endocervical-type glands show abun-
dant mucin and focally pseudostrati-
fied nuclei. There is no cytologic
atypia in the glandular or smooth
muscle cells.

The endocervical glands show apical positivity for
CEA whereas the smooth muscle component is positive
for smooth muscle markers, including desmin and
h-caldesmon.
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DIFFERENTIAL DIAGNOSIS

The main differential diagnosis, especially in small biop-
sies or fragmented specimens, is with adenoma malignum
because of the finding of bland-appearing endocervical
glands admixed with smooth muscle. The clinical impres-
sion of a diffuse thickening of the uterine cervix (adenoma
malignum) versus the finding of a well-defined mass
(adenomyoma) may be of help. In a hysterectomy speci-
men, the circumscription of the adenomyoma and the
polypoid appearance (at least in some cases) are helpful
gross features that support the benign nature of the
lesion. On microscopic examination, the frequent lobular
arrangement of the glands, their bland appearance and
the lack of a desmoplastic stromal reaction are also
helpful. CEA should be used with caution in the final
interpretation of a cervical glandular lesion as some cases
of adenoma malignum are CEA-negative or only show
focal CEA positivity. Rarely, cytoplasmic CEA positivity
has been reported in cervical adenomyomas.

PROGNOSIS AND TREATMENT

These are benign tumors but if excision is incomplete
they may recur.

ADENOMYOMA, ENDOMETRIOID-TYPE

This is an uncommon subtype of adenomyoma, defined
by the presence of endometrioid-type glands (that lack
any degree of cytologic atypia) admixed with benign
smooth muscle.

|
ENDOMETRIOID-TYPE ADENOMYOMA - FACT SHEET

Definition

» Biphasic uterine tumor composed of smooth muscle and
cytologically bland endometrioid-type epithelium

Incidence
» Rare

Age Distribution
P 26 to 64 years

Clinical Features

» Abnormal vaginal bleeding

» May mimic a prolapsed endometrial polyp or leiomyoma
» Incidental finding

Prognosis and Treatment

» Excellent prognosis
» Excision or simple hysterectomy

CLINICAL FEATURES

Patients range in age from 26 to 64 years and frequently
present with abnormal vaginal bleeding. On physical
examination, the lesion may mimic a prolapsed endo-
metrial polyp or leiomyoma. In some cases, the tumor
may be an incidental finding.

PATHOLOGIC FEATURES

GROSsS FINDINGS

The tumors are typically centered in the uterine
corpus, more commonly being submucosal, but they
may be centered in the myometrium, subserosa, or
cervix. They range from 1 to 17 cm in largest dimen-
sion, are well circumscribed, and when submucosal or
subserosal they are frequently pedunculated. The cut
surface shows firm white-gray areas reminiscent of a
leiomyoma with frequent cysts containing mucin or
hemorrhagic fluid (Figure 8.65).

ENDOMETRIOID-TYPE ADENOMYOMA -
PATHOLOGIC FEATURES

Gross Findings

» Submucosal (more common), myometrial, subserosal, or
cervical

» Frequently pedunculated if submucosal or subserosal

» Variable size (1-17 cm)

» Well circumscribed

» Firm white-gray cut surface with frequent cysts containing mucin
or hemorrhagic fluid

Microscopic Findings

» Well demarcated

» Proliferative endometrioid-type glands vary in number and shape;
other types of miillerian epithelium may be seen

» Endometrial-type stroma and smooth muscle (which may

display same changes as seen in benign smooth muscle

tumors)

Glands surrounded by a rim of benign endometrial-type stroma

(minor component), in turn surrounded by smooth muscle (most

prominent component)

» No cytologic atypia and only scattered mitoses

v

Differential Diagnosis

» Endometrial polyp with smooth muscle metaplasia

» Leiomyoma with entrapped endometrial glands

» Atypical polypoid adenomyoma

» Low-grade miillerian adenosarcoma with smooth muscle
differentiation

» Endometrial stromal tumor with smooth muscle
differentiation
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MicroscopriC FINDINGS

On low-power examination, the tumors are well
demarcated from the myometrium or adjacent cervical
stroma. The glands, which vary in number and shape,
are irregular and range from small to large with cyst
formation. They are typically lined by proliferative
endometrioid-type epithelium, but other types of miil-
lerian epithelium may be seen. Cytologic atypia is absent,
and only scattered mitotic figures are present. The mes-
enchymal component consists of a rim of endometrial-
type stroma and smooth muscle (Figure 8.66). The
endometrial-type stroma surrounds the glands and fre-
quently represents a minor portion of the tumor. Smooth
muscle surrounds the endometrial stroma, and typically
is most prominent. The endometrial stromal component
is characterized by small oval to spindle cells with scant
cytoplasm and benign nuclear features which may show
sex cord-like differentiation. The smooth muscle forms
hyper- or hypocellular fascicles and may display the
same changes seen in benign smooth muscle tumors.
Mitotic activity is sparse, but if present is more often
seen in the endometrial stromal than in the smooth
muscle component.

FIGURE 8.65

Adenomyoma, endometrioid-type. A
lobulated, fairly well-defined mass
shows admixed white and yellow
areas and focal cyst formation.

DIFFERENTIAL DIAGNOSIS

In most cases, the diagnosis of endometrioid-type adeno-
myoma is straightforward. Occasionally, the differential
diagnosis may include an endometrial polyp with smooth-
muscle metaplasia; however, the smooth muscle compo-
nent tends to be centrally located within the polyp, with
the glands being near the surface. The stroma around the
glands is typically fibrous and the spatial arrangement of
endometrial stroma and muscle as seen in adenomyoma is
lacking. In leiomyoma with entrapped endometrial glands,
the glands are usually seen at the periphery and are not
surrounded by endometrial stroma. Another entity that
may be included in the differential diagnosis is atypical
polypoid adenomyoma. In contrast to the typical endome-
trioid-type adenomyoma, atypical polypoid adenomyoma
is characterized by a nodular growth with variably crowded
endometrioid glands showing variable degrees of cytologic
atypia and, in the majority of cases, squamous morules.
The glands are embedded in a cellular, sometimes mitoti-
cally active stroma composed, in large part, of smooth
muscle. Low-grade miillerian adenosarcoma with smooth
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FIGURE 8.66

Endometrioid-type adenomyoma. Long
fascicles of benign smooth muscle are
juxtaposed to a rim of endometrial
stroma which in turn surrounds a cys-
tically dilated benign endometrial
gland.

muscle differentiation may bear a vague resemblance to
adenomyoma because of its biphasic growth. However, the
characteristic low-power appearance of dilated or leaf-like
glands with periglandular condensation and malignant
cytologic appearance of the stroma (albeit low-grade) are
absent in the endometrioid-type adenomyoma. Finally,
endometrial stromal tumors with smooth muscle differentia-
tion may enter in the differential diagnosis if the adeno-
myoma has a very minor glandular component. Extensive
sampling may be helpful, as well as the finding of typical
areas of smooth muscle metaplasia with the characteristic
“starburst” appearance.

PROGNOSIS AND TREATMENT

These are benign tumors with no recurrence or spread
reported to date.

ATYPICAL POLYPOID ADENOMYOMA

These are unusual biphasic tumors of the uterus, ini-
tially reported by Mazur in 1981. This term reflects the
polypoid nature of the lesion and emphasizes the
complex proliferation of endometrial glands with vari-
able cytologic atypia admixed with a cellular smooth
muscle component, which could be confused with an
endometrial adenocarcinoma.

|
ATYPICAL POLYPOID ADENOMYOMA - FACT SHEET

Definition

» Unusual biphasic polypoid tumor of the uterus occurring in
young women characterized by a complex proliferation of
endometrial glands with variable cytologic atypia and cellular
smooth muscle

Incidence
» Rare

Age Distribution
» Reproductive-age women (mean, 39 years)
» Occasionally postmenopausal women

Clinical Features
» Abnormal vaginal bleeding

» Polypoid mass protruding from external os
» Rare association with long-term estrogen therapy

Prognosis and Treatment

» Excellent prognosis

» Curettage or excision with follow-up or simple hysterectomy

» Recurrence rate of 45% if treated conservatively; and in those
cases rare progression to adenocarcinoma

Recurrence rate of 60% if foci resembling well-differentiated
carcinoma; however, no overt malignant behavior

Important to search for endometrial hyperplasia in areas not
involved by atypical polypoid adenomyoma if lesion only curetted

v

v
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CLINICAL FEATURES

Most of these tumors occur in women of reproductive
age (mean, 39 years), but occasional tumors occur in
postmenopausal women. Rare cases are associated with
long-term estrogen therapy. Patients typically present
with abnormal vaginal bleeding. Pelvic examination is
usually unremarkable, but in some cases a polypoid
mass protrudes from the external os.

PATHOLOGIC FEATURES

GROSss FINDINGS

These tumors frequently involve the lower uterine
segment, but they may arise in the corpus or cervix. They
are typically solitary and well circumscribed, frequently

|
ATYPICAL POLYPOID ADENOMYOMA - PATHOLOGIC FEATURES

Gross Findings

» Lower uterine segment (more frequent), corpus or cervix

» Solitary and well circumscribed, frequently pedunculated or sessile

» Variable size (mean 2 cm)

» Bulging, lobulated, or bosselated, solid and firm or rubbery, and
yellow-tan to gray or white cut surface

Microscopic Findings

» Well-demarcated boundaries with vague lobulated architecture

» Juxtaposition of epithelial and mesenchymal components

» Endometrioid-type glands with squamous morules (90%), £ central
necrosis; other types of miillerian epithelium less common

Glands with varying degrees of architectural complexity, cytologic
atypia, and mitotic activity

Rarely, cribriforming, severe cytologic atypia, or foci resembling
well-differentiated adenocarcinoma

Interlacing bundles of cellular smooth muscle with a variable
admixture of myofibroblasts

At most mild to moderate cytologic atypia and < 2-3 mitoses/
10 HPFs in mesenchymal cells

Superficial infiltration of myometrium may occur, especially with
foci resembling well-differentiated carcinoma

v

v

v

v

v

Immunohistochemical Features

» Smooth muscle actin positive in mesenchymal component

» Desmin and other smooth-muscle markers frequently positive in
mesenchymal component

» CD34 variably positive in mesenchymal component

» AE1-3, CAM 5.2, ER and PR positive in epithelial component

Molecular Studies

» Overlapping molecular alterations with endometrial hyperplasia
» MLH-1 promoter hypermethylation and focal lack of MLH-1

Differential Diagnosis

» Invasive endometrial adenocarcinoma
» Endometrioid-type adenomyoma

» Low-grade miillerian adenosarcoma

pedunculated or sessile, and range from 0.7 to 5 cm, with
a mean diameter of approximately 2 cm. The sectioned
surface is bulging, lobulated or bosselated, solid and firm
or rubbery, and yellow-tan to gray or white.

MicroscoPIC FINDINGS

On low-power examination, the lesion has a vague
lobulated architecture with epithelial and mesenchymal
components (Figure 8.67). If the curetting contains
adjacent endometrium or myometrium, the boundaries
between the atypical polypoid adenomyoma and the
surrounding tissues appear well demarcated. The epi-
thelial component has endometrioid-type glands with
varying degrees of architectural complexity ranging
from widely spaced to closely packed and markedly
complex with prominent branching (in at least half)
(Figures 8.68 and 8.69). The lining cells frequently
show a moderate degree of cytologic atypia and mitotic
activity. Squamous morules, seen in 90 % of cases, oblit-
erate the glandular lumens (Figure 8.70) and may show
central necrosis. Other types of miillerian-type epithe-
lium may be seen. Rarely, a cribriform pattern, severe
cytologic atypia, or even foci resembling well-differenti-
ated adenocarcinoma may be seen, and in fact, some
atypical polypoid adenomyomas are contiguous with,
and appear to be the origin of, a well-differentiated
adenocarcinoma. The mesenchymal component con-
tains interlacing bundles of cellular smooth muscle with
a variable admixture of myofibroblasts (Figures 8.67
and 8.68) which is juxtaposed to the glands but it is not
condensed around them. The mesenchymal cells exhibit
at most mild to moderate atypia and < 2-3 mitoses/
10 HPFs. Atypical polypoid adenomyomas are typically
noninvasive, with a well-circumscribed border in hys-
terectomy specimens, although some may infiltrate the
superficial myometrium. In one study, only rare atypical
polypoid adenomyomas associated with foci resem-
bling well-differentiated adenocarcinoma superficially
invaded the myometrium.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The mesenchymal cells typically stain for smooth
muscle actin, and frequently for desmin or other smooth
muscle markers, and may show some degree of positiv-
ity for CD34. As expected, the endometrioid-type glands
are positive for cytokeratin (AE1-3 and CAM5.2), ER,
and PR.

MOLECULAR STUDIES

These lesions share some of the molecular alterations
seen in endometrial hyperplasia as some of them exhibit
MLH-1 promoter hypermethylation with focal lack
of MLH-1 immunostaining, a molecular abnormality
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FIGURE 8.67

Atypical polypoid adenomyoma. A
striking lobulated architecture is
seen. Endometrioid-type glands with
variable degrees of architectural
complexity are admixed with long
smooth muscle fascicles.

FIGURE 8.68
Atypical  polypoid adenomyoma.
Simple endometrioid-type glands

are surrounded by benign-appearing
smooth muscle and myofibroblastic
cells.

involved in the transition from complex atypical hyper-
plasia to endometrioid adenocarcinoma.

DIFFERENTIAL DIAGNOSIS

Invasive endometrial adenocarcinoma may enter in the
differential diagnosis, especially in a curettage specimen

due to the glandular complexity, presence of squamous
metaplasia, and the intimate admixture of endometrial
glands and smooth muscle. Features favoring adenocar-
cinoma include postmenopausal age of the patient, pres-
ence of glands with overt malignant features as well as,
atleast in some areas, the finding of desmoplastic stroma.
Typical endometrioid-type adenomyoma is also com-
posed of endometrioid-type glands and smooth muscle.
In contrast to atypical polypoid adenomyoma, the tumors
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FIGURE 8.69
Atypical polypoid adenomyoma. Endometrioid-type glands show cribriforming and focal morular formation.

FIGURE 8.70
Atypical polypoid adenomyoma. Several immature squamous morules fill the endometrial glands.
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also have a rim of endometrial stroma between the
glands and the smooth muscle, and the glandular com-
ponent does not show cytologic atypia or architectural
complexity. Low-grade wiillerian adenosarcoma may
show prominent smooth muscle metaplasia; however,
the finding of periglandular condensation of the stromal
component around the glands as well as intraluminal
polypoid projections will help in this distinction.

PROGNOSIS AND TREATMENT

These tumors have an excellent prognosis. The treat-
ment may consist of curettage or excision with follow-
up, or simple hysterectomy. However, there is a
recurrence rate of 45% in patients treated conserva-
tively and those treated in this manner may rarely prog-
ress toadenocarcinoma. Atypical polypoid adenomyomas
with foci resembling well-differentiated carcinomas
have a higher recurrence rate, and for that reason they
have been designated “atypical polypoid adenomyoma
of low malignant potential,” since they are capable of
locally aggressive but not overt malignant behavior
(60% versus 33 % ). Finally, if the lesion has only been
curetted, it is important to search for endometrial hyper-
plasia in areas not involved by atypical polypoid adeno-
myoma, which is not an infrequent finding.

FIGURE 8.71

Embryonal rhabdomyosarcoma. A
large broad-based polypoid tumor
with a heterogeneous surface is
arising from the cervical canal.

RHABDOMYOSARCOMA

There are three main types of rhabdomyosarcoma: (1)
embryonal; (2) pleomorphic; and (3) alveolar. They are
all rare, the most common of which is embryonal
rhabdomyosarcoma.

EMBRYONAL RHABDOMYOSARCOMA
(SARCOMA BOTRYOIDES)

CLINICAL FEATURES

The tumors typically occur in the cervix of young
women (mean 18 years). Patients usually present
with abnormal vaginal bleeding, discharge, or a mass
protruding from the cervix.

PATHOLOGIC FEATURES
GROSsS FINDINGS

The tumors are frequently polypoid (Figure 8.71)
with a myxoid cut surface and a mean size of 3-4 cm.
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MicroscoPIC FINDINGS

They are characterized by the typical finding of a
superficial hypercellular zone, known as the “cambium
layer,” composed of small, mitotically active cells
beneath the surface epithelium (Figure 8.72). The tumor
shows alternating cellular and less cellular myxoid/
edematous areas that contain similar small cells and
cells with abundant eosinophilic cytoplasm, some with
cross striations (rhabdomyoblasts). Nodules of hyaline

FIGURE 8.72

Embryonal rhabdomyosarcoma. Con-
densation of small blue cells directly
beneath the glandular epithelium
(“cambium layer”). In addition, there
are alternating zones of cellularity.

FIGURE 8.73

Embryonal rhabdomyosarcoma. Rhab-
domyoblasts with cross-striations are
seen next to fetal-type cartilage.

cartilage are seen in approximately 50% of tumors
(Figure 8.73).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes fibroepithelial polyp,
particularly those containing bizarre stromal cells with



CHAPTER 8 Pure Mesenchymal and Mixed Miillerian Tumors of the Uterus

327

abundant eosinophilic cytoplasm. Cervical miillerian
adenosarcoma may exhibit skeletal muscle or cartilagi-
nous differentiation, and on the other hand, nonneo-
plastic endocervical glands may be entrapped within a
rhabdomyosarcoma, mimicking the appearance of the
neoplastic glands of an adenosarcoma. However, adeno-
sarcoma typically exhibits periglandular condensation
of stroma and has more widely distributed glands within
the tumor. Nevertheless, in rare instances, the distinc-
tion between these two tumors may be exceedingly
difficult.

PROGNOSIS AND TREATMENT

After surgery and adjuvant chemotherapy, the progno-
sis is favorable in most cases, with an 80 % survival rate
for patients with cervical tumors; and up to 90% sur-
vival rate in early-stage tumors. The main adverse prog-
nostic factor is the presence of deep invasion. Tumors
with superficial invasion may occasionally be cured by
conservative local excision.

PLEOMORPHIC RHABDOMYOSARCOMA

These tumors occur in an older age group (35-87 years;
mean 64.6 years). They are usually polypoid endome-
trial masses but may be intramyometrial or located in
the cervix. They range in size up to 15 c¢cm in greatest
dimension. These tumors are very pleomorphic with
many bizarre cells, plentiful rhabdomyoblasts, and
numerous mitoses; there is no cambium layer.

The differential diagnosis with other high-grade
sarcomas is dependent on the finding of definite
skeletal muscle differentiation. The one benign tumor
with skeletal muscle differentiation, rhabdomyoma,
lacks the atypia seen in pleomorphic rhabdomyosar-
coma. Prognosis is dismal, and most patients die within
15 months of initial presentation, despite aggressive
chemotherapy.
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Pathology of the Fallopian Tube

and Broad Ligament

Isabel Alvarado-Cabrero

The fallopian tube extends from the cornu of the uterus
to the median pole of the ovary and it plays a crucial
role in reproduction. Malformations, infections, and
inflammation may severely affect its function and
are responsible for over 20% of cases of infertility in
women, most of them having no cure. The fallopian
tube is an organ of miillerian derivation and as such

it is susceptible to the same spectrum of metaplastic
changes and neoplasms seen in the uterus and ovary,
though with a much lower frequency. The broad liga-
ment runs parallel to the fallopian tube enclosing the
mesonephric remnants, and associated abnormalities
are even rarer than those reported in the fallopian
tube.

Fallopian Tube

METAPLASIAS

CLINICAL FEATURES

Metaplasia, defined as a change from one differentiated
tissue to a different type of differentiated tissue, is very
common in the miillerian system, although the fallopian
tube is the least affected site. Nevertheless, it may
undergo a variety of metaplastic changes, the most
common being decidual change, which may occur in
5-12% of intrauterine pregnancies and in up to 80 % of
ectopic pregnancies. Ectopic decidual change of the
tubal mucosa is also a common finding in peripartum
tubal ligation specimens. Occasionally, similar changes
have been documented in tubal specimens removed
following hormonal therapy.

Mucinous metaplasia is less common but important
to recognize because of its association with mucinous
tumors of the female genital tract (cervix and ovary)
and with the Peutz—Jeghers syndrome. Transitional and
squamous cell metaplasias are even rarer and typically
represent an incidental finding.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Decidual change is usually an incidental finding on
microscopic examination; however, in florid examples,
multiple small white nodules or plaques may be visible
lining peritoneal surfaces.

Mucinous metaplasia is also typically an incidental
finding but it may be associated with visible luminal
mucin.

MicroscoPIC FINDINGS

Decidual change is characterized by collections of
polygonal cells with abundant pale eosinophilic to
amphophilic cytoplasm with well-defined membrane
borders and bland ovoid to round nuclei (Figure 9.1). It
typically involves the stromal cells of the lamina propria
and submesothelial cells.

Mucinous metaplasia typically appears as an abrupt
transition from ciliated-type epithelium to a single layer
of mucinous epithelium with preservation of the normal
architecture of the fallopian tube. The mucinous cells
have tall cytoplasm with a basally placed small nucleus
that may appear hyperchromatic secondary to com-
pression. Mucinous metaplasia rarely may be associated
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FIGURE 9.1

Stromal decidual reaction. A compact collection of cells within the lamina
propria have bland ovoid nuclei and abundant eosinophilic cytoplasm.

with extravasated mucin and hyperplastic changes, as
well as malignant transformation.

DIFFERENTIAL DIAGNOSIS

Florid decidual change may mimic a disseminated neo-
plasm at the time of surgery. Histologically, the differ-
ential diagnosis includes epithelioid neoplasms with
abundant eosinophilic cytoplasm such as malignant
mesothelioma (deciduoid type) and metastatic carci-
noma (particularly breast carcinoma), especially in
biopsy specimens. Decidual change is readily distin-
guished from malignant mesothelioma and metastatic
breast carcinoma by the lack of tissue invasion, signifi-
cant nuclear pleomorphism, and paucity or absence of
mitotic activity. Furthermore, malignant mesothelioma
is positive for keratin 5/6 and calretinin while breast
carcinoma is positive for keratin and, in some cases,
GCDFP 15. In contrast, decidual cells are positive for
vimentin and desmin, but negative for keratins.
Mucinous metaplasia should be distinguished from a
primary mucinous tumor of borderline malignancy, or

primary or metastatic mucinous carcinomas. The latter
may colonize the fallopian tube lining epithelium in a
very deceptive manner. However, in most cases of car-
cinoma, effacement of the pre-existing fallopian tube
architecture, cytologic atypia, and destructive invasion
are seen.

Transitional and squamous metaplasia typically rep-
resent a focal finding, are associated with bland cyto-
logic features, and do not pose problems in differential
diagnosis. However, transitional cell metaplasia has
been suggested as a potential precursor lesion of transi-
tional cell carcinoma that can rarely occur in the fallo-
pian tube.

PROGNOSIS AND THERAPY

Decidual change typically regresses following preg-
nancy or cessation of hormonal therapy. The finding of
mucinous metaplasia should raise the possibility
of multifocal mucinous neoplasia and Peutz—Jeghers
syndrome.

WALTHARD NESTS

CLINICAL FEATURES

Walthard nests/cysts are typically incidental findings of
no clinical significance. However, they may sometimes
resemble granulomas at the time of surgery.

PATHOLOGIC FEATURES

GROSss FINDINGS

Walthard nests appear as white/yellow nodules or
cysts up to 2 mm on the serosal and subserosal aspects
of the fallopian tube, mesosalpinx, and mesovarian soft
tissues.

MicroscoPIC FINDINGS

Histologically, they form well-circumscribed, small,
solid nests (Figure 9.2) or cysts (Figure 9.3) composed
of flat or cuboidal transitional cells with pink cytoplasm
and elongated nuclei, often displaying prominent
nuclear grooves, one or two small nucleoli but no cyto-
logic atypia.

DIFFERENTIAL DIAGNOSIS

Walthard nests may be clinically confused with granu-
lomatous salpingitis or deposits of metastatic tumor,
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FIGURE 9.2

Walthard nest. The cells have pale
eosinophilic cytoplasm and elon-
gated nuclei without atypia.

FIGURE 9.3

Cystic Walthard nest. A unilocular
cyst is lined by attenuated epithe-
lium. More than one cell layer is
focally present.

but can be easily distinguished on microscopic
examination.

PROGNOSIS AND THERAPY

Walthard nests are benign, usually incidental micro-
scopic findings and no further therapy is necessary.

PSEUDOCARCINOMATOUS HYPERPLASIA

CLINICAL FEATURES

Tubal epithelial hyperplasia has been reported in
association with exogenous or endogenous estrogenic
stimulation, including tamoxifen administration (18 %),
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ovarian tumors, some of which are estrogenic (69 % ),
salpingitis (48.5% ), BRCA1 mutations, and serous bor-
derline tumors of the ovary, although it may occur
without any known predisposing condition. Pseudocar-
cinomatous changes typically occur in young patients
between 17 and 40 (mean 28.6) years and are usually
secondary to pelvic inflammatory disease (PID), with
the most atypical forms associated with both tubercu-
lous and nontuberculous salpingitis. The lesions usually
represent an incidental finding at the time of surgery
for other causes (e.g., uterine leiomyomas, pelvic
endometriosis).

__________________________________________________________________________|

PSEUDOCARCINOMATOUS HYPERPLASIA - FACT SHEET

Definition
» Reactive florid hyperplasia that mimics carcinoma

Incidence

» Associated with estrogenic stimulation in 18% of cases, with
ovarian tumors in 69%, and salpingitis in 18.5%

Morbidity and Mortality

» A correct diagnosis may avoid radical treatment
» Related to underlying process

Age Distribution
» 27 to 40 (mean 28.6) years

Clinical Features

» Incidental finding at the time of surgery for another gynecologic
disorder

» Usually secondary to pelvic inflammatory disease

Prognosis and Treatment
» Treatment and prognosis depends on predisposing disease

PATHOLOGIC FEATURES

GROSsSs FINDINGS

The fallopian tubes may be grossly unremarkable or
enlarged, and show thickened walls; pyosalpinx or
hydrosalpinx can also be observed. The gross abnor-
malities are typically related to the underlying disease.

MicroscorIC FINDINGS

This lesion is characterized by florid epithelial hyper-
plasia. The plicae are often fused, resulting in a back-to-
back pseudoglandular pattern frequently associated
with a cribriform architecture and pseudoinfiltrative
growth. The tubal epithelium shows mild to moderate
nuclear atypia, occasional mitotic figures, and usually
dense chronic inflammation (Figure 9.4).

]
PSEUDOCARCINOMATOUS HYPERPLASIA — PATHOLOGIC FEATURES

Gross Findings

» Enlarged fallopian tube with thickened wall
» No evidence of tumor

Microscopic Findings

» Epithelial hyperplasia with cribriform and pseudoinfiltrative
growths

» Adjacent plicae often fuse resulting in a pseudoglandular pattern

» Epithelium with mild to moderate atypia but rare mitoses

» Frequent dense chronic inflammation

Differential Diagnosis
» Carcinoma

FIGURE 9.4

Pseudocarcinomatous  hyperplasia.
The tubal epithelium froms pseudo-
glands and shows reactive cytologic
changes. Note the associated florid
acute inflammation.
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DIFFERENTIAL DIAGNOSIS

The most important differential diagnosis of pseudocarcino-
matous hyperplasia is carcinoma. The young age of the
patient, absence of a visible mass, presence of severe chronic
inflammation, lack of desmoplastic reaction, absence of
overt nuclear atypia, and paucity of mitotic figures favor the
diagnosis of pseudocarcinomatous hyperplasia.

PROGNOSIS AND THERAPY

In these cases it is most important to treat the predispos-
ing disease.

TORSION

CLINICAL FEATURES

Torsion of the fallopian tube is uncommon, but when
it occurs, it is usually associated with torsion of the
ipsilateral ovary. It may occur at any age; however, it
most often affects reproductive-aged women. Patients
often present with severe acute low abdominal pain
which may become a surgical emergency. Other present-
ing symptoms include gastrointestinal manifestations
and urinary frequency. Predisposing factors include
tubal enlargement secondary to hydrosalpinx, pyosal-
pinx, or previous sterilization.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Depending on the duration of the disruption of blood
flow, the affected fallopian tube may appear normal but
more commonly is edematous, hyperemic, and often
contains serous or bloody fluid. In severe cases, the fal-
lopian tube and surrounding tissues, including the
ovary, may undergo hemorrhagic infarction.

MicroscoPIC FINDINGS

The wall of the fallopian tube shows variable amounts
of edema, inflammatory infiltrate, vascular congestion,
and, if severe, massive hemorrhage.

DIFFERENTIAL DIAGNOSIS

Clinically and pathologically, the main differential diag-
nostic consideration is a malignant neoplasm of the
fallopian tube, which can also cause tubal enlargement
and undergo secondary torsion with similar clinical pre-
sentation. In most instances, this distinction is readily
made upon microscopic examination.

|
FALLOPIAN/TUBE TORSION — FACT SHEET

Definition
» Twisted fallopian tube

Incidence and Location

» Rare
» Involves the fallopian tube and/or ipsilateral ovary

Morbidity and Mortality
» Tubo-ovarian autoamputation rare complication

Race and Age Distribution

» Racial distribution unknown
» All ages

Clinical Features

» Acute and severe low abdominal pain
» Gastrointestinal symptoms

» Urinary frequency

» Often surgical emergency

Prognosis and Treatment
» Surgery preferred treatment

|
FALLOPIAN/TUBE TORSION - PATHOLOGIC FEATURES

Gross Findings

» Normal or swollen fallopian tube
» Serous or bloody fluid may be present in lumen

Microscopic Findings
» Acute inflammation, edema, and vascular congestion
» Secondary infarction and necrosis

Differential Diagnosis
» Carcinoma with secondary infarction

PROGNOSIS AND THERAPY

If surgical intervention is prompt, the fallopian tube
may be preserved. A rare complication of torsion is
tubo-ovarian autoamputation.

SALPINGITIS ISTHMICA NODOSA

CLINICAL FEATURES

Salpingitis isthmica nodosa (SIN) or “adenomyosis” of
the fallopian tube consists of one or more outpouchings
or diverticula of tubal epithelium into the muscular wall
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-
SALPINGITIS ISTHMICA NODOSA - FACT SHEET

Definition
» Nodular thickening of the fallopian tube of uncertain nature

Incidence and Location

» 0.6-11% in healthy women

» Higher frequency in the setting of ectopic pregnancy
» Proximal portion of the fallopian tube (isthmus)

Morbidity
» Higher rate of primary infertility and ectopic pregnancy

Race and Age Distribution

» No racial predilection
» 25 to 60 (average 30) years

Clinical Features
» Incidental finding

Radiologic Features

» Multiple small diverticular collections protruding from the lumen
into the wall of the isthmus by hysterosalpingography

Prognosis and Treatment

» Microtubal surgery may be definitive treatment for qualified
woman

typically in the isthmic region. It most commonly occurs
in women between 25 and 60 (average age at diagnosis
is 30) years. The incidence of SIN in healthy, fertile
women ranges from 0.6% to 11 %; however, it is sig-
nificantly more common in the setting of ectopic preg-
nancy and infertility. Salpingitis isthmica nodosa
predisposes to a higher rate of primary infertility by
interfering with upward sperm migration and ectopic
pregnancy by trapping the fertilized ovum within the
fallopian tube.

RADIOLOGIC FEATURES

Hysterosalpingography may demonstrate multiple small
diverticular collections of contrast protruding from the
lumen into the wall of the isthmic portion of the fallo-
pian tube.

PATHOLOGIC FEATURES

GROSss FINDINGS

Salpingitis isthmica nodosa frequently involves both
fallopian tubes. It typically consists of one or more

FIGURE 9.5

Salpingitis isthmica nodosa. Small to medium-sized glands, some with
irregular outlines, penetrate the wall of the fallopian tube.

|
SALPINGITIS ISTHMICA NODOSA - PATHOLOGIC FEATURES

Gross Findings

) Frequently bilateral
» One or more yellow-white nodules up to 2 cm

Microscopic Findings

» Pseudoinfiltrative epithelial growth typically associated with
hyperplasia of the muscular wall

» Glands communicate with the tubal lumen in serial sections

» Tubal epithelium with bland cytologic features

Differential Diagnosis

» Chronic follicular salpingitis
» Endometriosis
» Invasive carcinoma

yellow-white nodules up to 2 cm in diameter, which on
cut section may disclose small diverticula.

MicroscoPIC FINDINGS

On low-power examination, there is a nodular growth
of discrete but irregular glandular structures lined by
bland tubal-type epithelium showing a pseudoinfiltra-
tive growth into the underlying muscular wall which
appears disorganized and hyperplastic (Figure 9.5).
Serial sectioning demonstrates that the glands are diver-
ticula that communicate with the fallopian tube lumen.
This appearance has led some to prefer to use the term
“diverticulosis” in describing this process. The diver-
ticula may closely approach, but do not usually connect
with, the serosal surface.
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DIFFERENTIAL DIAGNOSIS

The main differential diagnostic considerations include
chronic follicular salpingitis, endometriosis, and carci-
noma. Follicular salpingitis consists of small glandular
spaces separated by fibrous tissue, but not smooth
muscle, associated with prominent lymphoid inflamma-
tion. A diagnosis of endometriosis requires the presence
of endometrial-type stroma surrounding endometrioid
glands, a feature typically absent in SIN. Finally, tubal
carcinoma shows an irregular distribution of the glands,
and it is frequently associated with significant cytologic
atypia and a desmoplastic stromal response.

PROGNOSIS AND THERAPY

As infertility is a common complication, microsurgical
excision/treatment may benefit patients who wish to
become pregnant.

TUBAL PREGNANCY

CLINICAL FEATURES

More than 95% of ectopic pregnancies, defined as a
pregnancy that occurs outside the uterus or in an abnor-
mal site within the uterus, arise in the fallopian tube.
The vast majority (~80% ) occur in the ampulla, with
the isthmus (~10%) and infundibulum (~5%) being
less common sites. Ectopic pregnancies are usually asso-
ciated with conditions that interfere with the passage of
the fertilized egg into the uterus, and more commonly
include prior salpingitis, pelvic inflammatory disease,
endometriosis, tubal surgery, and structural (acquired
or congenital) abnormalities of the fallopian tube.
Ectopic pregnancy is usually diagnosed within the first
2 months of pregnancy and symptoms include missed
period, abnormal vaginal bleeding, and lower abdomen
or pelvic pain. Even though in the past ectopic pregnan-
cies were associated with significant morbidity and mor-
tality, the maternal death rate from ectopic pregnancy
in the US has decreased to < 0.1% in the last 30
years.

RADIOLOGIC FEATURES

Transvaginal ultrasound is utilized to identify whether
or not a gestational sac is present within the uterus or
if there is evidence of an adnexal mass, which may
indicate an ectopic gestation. In some instances, an
embryo with a visible heart beat may be evident within

|
TUBAL PREGNANCY — FACT SHEET

Definition
» Pregnancy occurring in fallopian tube

Incidence and Location
» 80% occur in ampulla, 10% in isthmus, and 5% in infundibulum

Morbidity and Mortality

» Internal bleeding or hemorrhage due to organ rupture may lead to
shock and/or death

Race and Age Distribution

» No race predilection
P 15-24 years (sexually active woman)

Clinical Features

p Missed period or abdominal vaginal bleeding

» Lower abdomen or pelvic pain

» History of salpingitis or pelvic inflammatory disease in up to 50%
of women

Radiologic Features

» Ultrasound demonstrates if gestational sac is in uterus or fallopian
tube

Prognosis and Treatment

» About 85% of women are later able to achieve a normal
pregnancy

» Salpingectomy treatment of choice

the adnexal mass. Radiologic guided culdocentesis may
indicate a ruptured fallopian tube if there is blood in the
pelvic cavity.

PATHOLOGIC FEATURES

GROSsS FINDINGS

The fallopian tube is usually dilated in the ampullary
region, typically resulting in a “sausage-shaped” appear-
ance with distention and attenuation of the muscular
wall by intraluminal hemorrhage. The cut surface
reveals abundant luminal blood, and sometimes admixed
placental tissue. Occasionally, an embryo is present
(Figure 9.6). Not infrequently, rupture may occur,
which can be evidenced by blood clot or placental tissue
protruding through the wall of the fallopian tube.

MicroscoPIC FINDINGS

Abundant intraluminal blood admixed with chori-
onic villi and extravillous trophoblast is frequently seen
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]
TUBAL PREGNANCY - PATHOLOGIC FEATURES

Gross Findings

) “Sausage-shaped” appearance
» Luminal blood mixed with placental tissue on cut section

Microscopic Findings

» Intraluminal chorionic villi and extravillous trophoblast
» Rarely fetal/embryonic tissue

» Decidual change

Differential Diagnosis
» Gestational trophoblastic disease including choriocarcinoma

on low-power examination. Implantation may occur in
the wall of the fallopian tube although chorionic villi
and extravillous intermediate trophoblast can grow pre-
dominantly intraluminally. Microscopic evidence of
an underlying predisposing disorder such as chronic
salpingitis or endometriosis may be present.

DIFFERENTIAL DIAGNOSIS

The distended blood-filled fallopian tube may clinically
and grossly simulate a tumor, fallopian tube torsion
with hemorrhagic infarction, or an endometriotic mass,
all of which are readily diagnosed on microscopic exam-
ination. In some occasions, submission of the entire
specimen may be required to confirm the ectopic gesta-

FIGURE 9.6

Tubal ectopic pregnancy. Placental
tissue and an embryo are present.

tion. Gestational trophoblastic disease involving the
fallopian tube is uncommon, with an incidence of
approximately 1.5 per 1,000,000 births. Criteria for dis-
tinction from a normally developing pregnancy are
the same as those used for intrauterine gestations
(Chapter 16).

PROGNOSIS AND THERAPY

Rupture of an ectopic pregnancy is life-threatening
because of the risk of bleeding. The treatment of tubal
pregnancy may be surgical (salpingectomy with preser-
vation of the ovary if feasible), or medically managed
with administration of methotrexate. Approximately
85 % of women who have experienced one ectopic preg-
nancy are later able to achieve a normal pregnancy.

ENDOMETRIOSIS

CLINICAL FEATURES

Endometriosis, classically defined as the presence of
endometrial-type glands and stroma in an extrauterine
location, is almost exclusively a disease of women of
reproductive age and most commonly results in dys-
menorrhea, pelvic pain, and infertility. Tubal endome-
triosis is identified in approximately 10% of tubal
specimens and, when present, most commonly involves
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|
TUBAL ENDOMETRIOSIS — FACT SHEET

Definition

» Presence of endometrial-type glands and stroma in mucosa,
muscular wall, or serosa of fallopian tube

Incidence and Location

» 10% frequency
» Often distal end of fallopian tube

Race and Age Distribution

» No racial differences
» Reproductive years

Morbidity and Mortality

» Large intraluminal nodules may produce complete blockage
resulting in infertility

» Increased risk for developing carcinoma

Clinical Features
» Dysmenorrhea
» Pelvic pain

» Infertility

Prognosis and Treatment

» Hormonal suppressive treatment
» Surgery an option in refractory cases

the distal end. This distribution, along with the common
occurrence of endometriosis in the posterior cul de sac,
has suggested that retrograde flow of blood and cellular
material during menses from the uterus through the
fallopian tube into the pelvis may be an important cause
of endometriosis.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Endometriosis commonly appears as dark blue/
brown nodules or as raised patches or cysts involving
the lumen or serosa. Lesions usually range from a few
millimeters to 1-2 cm in diameter, but they may form
visible polyps (“polypoid endometriosis”) or occlude the
fallopian tube lumen.

MicroscoprIC FINDINGS

Endometriosis most commonly involves the subse-
rosa or mesosalpinx, but may also replace the tubal
mucosa (so-called “endometrialization”), more com-
monly involving the interstitial and isthmic portions
(considered a variation of normal morphology), and on
occasion may fill the tubal lumen. In classic examples,
endometrial-type glands are surrounded by abundant

|
TUBAL ENDOMETRIOSIS - PATHOLOGIC FEATURES

Gross Findings

» Small dark blue/brown intraluminal/subserosal nodules
» May form polyps or fill the lumen

Microscopic Findings
» Endometrial-type glands and stroma +/— hemorrhage
» Decidual or Arias-Stella reaction (as response to pregnancy)

Differential Diagnosis

» Salpingitis isthmica nodosa

» Endosalpingiosis

» Endometrioid adenocarcinoma

» Low-grade miillerian adenosarcoma

endometrial-type stroma containing small vessels asso-
ciated with recent hemorrhage. Hemosiderin deposition
is often present, but in isolation is not sufficient for the
diagnosis of endometriosis. Similar to eutopic endome-
trium, endometriosis may undergo decidual change or
Arias-Stella reaction as a response to intrauterine
or ectopic pregnancy. In older lesions, the stroma may
be scanty and fibrotic, making its recognition more
difficult.

DIFFERENTIAL DIAGNOSIS

Endometriosis should be distinguished from SIN,
endosalpingiosis, well-differentiated  endometrioid
adenocarcinoma, and low-grade miillerian adenosar-
coma. When endometriosis involves the wall of the fal-
lopian tube it may simulate SIN; however, the latter is
characterized by glands lined by tubal-type epithelium
set within a nodular myomatous proliferation, analo-
gous to uterine adenomyoma and lacks endometrial-
type stroma. Endometriosis should also be distinguished
from endosalpingiosis, which is also composed of glands
lined by benign tubal-type epithelium but not associated
with endometrial-type stroma. This distinction may
be very difficult in postmenopusal women due to
absence (involution) of endometrial-type stroma in
endometriosis. A spectrum ranging from hyperplastic
changes to adenocarcinoma similar to those occurring
in the endometrium have been described in endometrio-
sis involving the fallopian tube. Criteria used to distin-
guish hyperplasia from well-differentiated endometrioid
adenocarcinoma are identical to those applied in the
endometrium (Chapter 7). Finally, endometriosis can be
distinguished from low-grade miillerian adenosarcoma
since the latter typically forms a mass that on micro-
scopic examination exhibits periglandular stromal
cuffing, intraluminal stromal protrusions, and some
cytologic atypia of the stromal component.
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PROGNOSIS AND THERAPY

In younger women, the main impact of tubal endome-
triosis is on fertility, with the rate of successful preg-
nancy diminished depending on the extent of tubal
occlusion. Similar to its natural history at other sites,
patients with endometriosis have an increased risk for
subsequent malignancy. Hormonal suppressive therapy
is the treatment of choice. In refractory cases, surgery
may be indicated.

ACUTE INFECTIOUS SALPINGITIS

CLINICAL FEATURES

The incidence of acute infectious salpingitis, which cor-
relates clinically with pelvic inflammatory disease, is
highest in sexually active women aged 15-24 years.
Risk factors are related to sexual behavior and include
age at first intercourse, number of sexual partners, and
history of a sexually transmitted disease. Other poten-
tial causes of pelvic inflammatory disease include prior
instrumentation and the use of an intrauterine device.
The most common organisms associated with pelvic
inflammatory disease are Neisseria gonorrhoeae, Chla-
mydia trachomatis, Mycoplasma, and anaerobic bacte-
ria. The microorganisms may reach the fallopian tubes
via lymphatic or blood vessels (especially after abortion
or pregnancy) or may spread directly from the lower to
the upper genital tract via the cervical canal and endo-
metrial cavity.

Acute infectious salpingitis may be manifested clini-
cally by fever, pelvic pain, nausea, vomiting, menstrual
abnormalities, and peritonitis; however, subclinical
infection, particularly with C. trachomatis, is not uncom-
mon, particularly in infertile patients. Repeated infec-
tions result in recurrent symptoms as well as anatomic
changes of chronic salpingitis. Complications of acute
salpingitis include peritonitis, abscess formation (pyo-
salpinx, tubo-ovarian or cul de sac abscess) with adnexal
destruction and subsequent infertility.

RADIOLOGIC FEATURES

Advances in transvaginal sonography of the female
reproductive tract have resulted in identifying charac-
teristic markers for acute and chronic pelvic inflamma-
tory disease. In particular, incomplete septation of the
tubal wall (so-called “cogwheel sign”) is a marker for
acute salpingitis.

PATHOLOGIC FEATURES

GROSss FINDINGS

In established cases, there is redness and edema of
the fallopian tube and ovary which is frequently associ-
ated with fibrinopurulent serosal exudate and adhe-
sions. Cross-section of the fallopian tube typically reveals
a thick edematous wall with congested mucosal plicae.
In addition, the lumen often contains serous fluid or
purulent exudate.

MicroscopPiC FINDINGS

The plicae of the fallopian tube are edematous and
densely infiltrated by neutrophils (Figure 9.7). When

FIGURE 9.7

Acute salpingitis. A plica is distended
and filled with a dense neutrophilic
infiltrate.
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the inflammation is severe, the mucosa may be ulcerated
and the lumen filled with acute inflammatory cells. The
entrapped epithelium is often hyperplastic, and in severe
cases may show a complex glandular architecture (see
pseudocarcinomatous hyperplasia) as well as significant
cytologic atypia (Figure 9.4). The glandular prolifera-
tion may extend through the muscular wall, closely
mimicking an invasive carcinoma.

DIFFERENTIAL DIAGNOSIS

Florid reactive epithelial changes associated with inflam-
mation should be distinguished from in situ and invasive
carcinoma. Young age of the patient, evidence of pelvic
inflammatory disease, absence of a grossly visible mass,
along with the presence of pronounced inflammation
(which is typically absent or scant in carcinomas), and
absence of severe cytologic atypia are helpful to estab-
lish the diagnosis of reactive changes associated with
either acute or chronic salpingitis.

PROGNOSIS AND THERAPY

The most important prognostic factor in women with
pelvic infection is timely clinical diagnosis. The mortal-
ity rate, directly related to acute infectious salpingitis
and pelvic inflammatory disease, has been estimated at
9-29 per 1,000,000 cases for patients aged between 15
and 44 years with most fatalities resulting from rupture
of a tubo-ovarian abscess. Treatment consists of anti-
biotics, analgesics, and bed rest, and removal of intra-
uterine device (if present).

CHRONIC SALPINGITIS

CLINICAL FEATURES

Chronic salpingitis typically occurs following one or
more episodes of acute salpingitis and may be mani-
fested clinically by pelvic pain or infertility.

RADIOLOGIC FEATURES

Transabdominal ultrasound is unable to differentiate
between pyosalpinx, hydrosalpinx or salpingitis;
however, transvaginal sonography of the fallopian tube
may show a thin wall (the “beading string” sign).

|
ACUTE AND CHRONIC SALPINGITIS — FACT SHEET

Definition

» Inflammation of the fallopian tube nearly always infectious in
origin

Incidence

» Worldwide frequency difficult to estimate

» World Health Organization (1995): 31 million cases of gonorrhea
infection

Morbidity and Mortality

» Infertility and ectopic pregnancy most common and serious
sequelae

» Mortality rate: 9-29 patients per 1,00,000 cases for patients aged
15-44 years

Race and Age Distribution

» Higher incidence among women in developing areas (sub-Saharan
Africa and Southeast Asia)

» 15 to 44 years

Clinical Features

» Fever, pelvic pain, peritonitis
» Infertility

Radiologic Features

» Acute salpingitis: incomplete septation of the tubal wall
(“cogwheel sign”) by ultrasound

» Chronic salpingitis: thin tubal wall (“beaded string”) by
ultrasound

Prognosis and Treatment

» Most deaths result from rupture of tubo-ovarian abscess
» Antibiotics and intrauterine device removal (if present)
treatment of choice

PATHOLOGIC FEATURES

GROSsS FINDINGS

The fallopian tube is enlarged and distorted with
multiple adhesions to surrounding paratubal and para-
ovarian soft tissues. The serosa appears rough with
alternating red and white patches, the latter secondary
to scarring. On sectioning, the wall may be thickened
or very thin and the lumen dilated, often with second-
ary hydrosalpinx or pyosalpinx (Figures 9.8 and 9.9).

MicrRoOscoPIC FINDINGS

The tubal wall and plicae are densely infiltrated by
plasma cells, lymphocytes, and histiocytes and associ-
ated with fibrosis and effacement of the mucosal folds.
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ACUTE AND CHRONIC SALPINGITIS - PATHOLOGIC FEATURES

Gross Findings

Acute Salpingitis

» Redness and edema

» Fibrinopurulent serosal and luminal exudate
» Often adherent to adjacent tissues

Chronic Salpingitis
» Enlarged distorted tube adherent to ovary
» May be associated with hydrosalpinx or pyosalpinx

Microscopic Findings

Acute Salpingitis

» Prominent edema with dense neutrophilic infiltrate

» Mucosal ulceration

» Reactive epithelial changes which may be striking (pseudocarci-
nomatous hyperplasia)

Chronic Salpingitis
) Blunted, shortened plicae, associated with chronic inflammation
and fibroris

Differential Diagnosis
» Carcinoma

The plicae are shortened and blunted with secondary

fusion forming dilated gland-like spaces.

DIFFERENTIAL DIAGNOSIS

See acute infectious salpingitis.

FIGURE 9.8

Pyosalpinx. The fallopian tube is
markedly distended. The lumen is
septated and contains  yellow
material.

FIGURE 9.9
Pyosalpinx. The fallopian tube lumen is distended and filled with pus.

PROGNOSIS AND THERAPY

See acute infectious salpingitis.

TUBERCULOUS SALPINGITIS

Granulomatous salpingitides comprise a group of disor-
ders characterized by the presence of granulomas in the
mucosa or wall of the fallopian tube. Their symptoms
overlap with those described in chronic salpingitis.
Identification of granulomas requires further studies to
determine the precise etiology as both infectious and
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noninfectious processes may cause granulomatous sal-
pingitis. Among the infectious causes, tuberculosis is
the most common, but other infectious agents such as
actinomycosis and parasites (schistosomiasis and Enter-
obius vermicularis) may produce a similar granuloma-
tous host response. Granulomatous salpingitis may also
be seen as a part of a systemic, noninfectious process,
such as sarcoidosis and Crohn disease, or as part of a
reaction to a foreign body introduced into the fallopian
tube.

CLINICAL FEATURES

Tuberculous salpingitis can affect women of any
age but occurs most frequently in adolescents with an
overall incidence of approximately 5% . In occurs more
commonly secondary to hematogenous spread from a
primary lung infection. If the infection spreads to the
gynecologic tract, up to 90% of women will have
bilateral tubal involvement. Genital tuberculosis may
remain latent for long periods or may manifest itself
with pain and bleeding, and in some countries, two-
thirds of all women with genital tuberculosis are
infertile.

|
TUBERCULOUS SALPINGITIS - FACT SHEET

Definition

» Granulomatous salpingitis caused by Mycobacterium tuberculosis or
M. bovis

Incidence

» Endemic in less developed areas of the world
» Overall 5% incidence in patients with tuberculosis

Race and Age Distribution

» Vast majority in developing world; rare in US
» All ages, more frequent in adolescence

Morbidity and Mortality
» Infertility in two-thirds of all women with pelvic tuberculosis

Radiologic Features

» Saccular diverticula extending from the ampulla by
hysterosalpingography (“cluster of currants”)

Prognosis and Treatment

» Good prognosis
» Antituberculous medication

RADIOLOGIC FEATURES

Hysterosalpingography may show saccular diverticula
extending from the ampulla (giving the impression of

clusters of currants), which is a characteristic finding of
granulomatous salpingitis.

PATHOLOGIC FEATURES

GROSsS FINDINGS

Tuberculosis is nearly always bilateral. In 50% of
cases, the fallopian tubes are enlarged; however, they
may appear normal, only slightly edematous or may
show patchy involvement. Serosal soft and grayish
tubercles are visible in about 20 % of cases. The fimbri-
ated end of the fallopian tube is usually patent and the
lumen contains caseous debris (Figure 9.10) or sero-
sanguineous fluid. The wall is generally thickened and
mural caseation may be seen.

I
TUBERCULOUS SALPINGITIS — PATHOLOGIC FEATURES

Gross Findings

» Frequent bilateral involvement

» Visible serosal tubercles in about 20%
» Luminal caseous debris on sectioning
» Less frequently normal appearance

Microscopic Findings

» Caseating granulomas within mucosa

» Chronic inflammation and fibrosis in muscularis propria
» Schaumann bodies often present

Differential Diagnosis

» Lipoid salpingitis

» Parasitic infections

» Necrotic pseudoxanthomatous nodules
» Carcinoma

FIGURE 9.10

Tuberculous salpingitis. The wall of the fallopian tube is distended and
the lumen contains caseous debris.
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MicroscopriC FINDINGS

The presence within the mucosa of tuberculous gran-
ulomas, which are usually caseating and may be single
or confluent (Figure 9.11), is the most characteristic
histologic feature. An associated dense lymphocytic
infiltrate involving both the lamina propria and the
muscular wall is common. The epithelium often exhib-
its marked reactive epithelial hyperplasia that may be
misinterpreted as carcinoma. Identification of acid-fast
bacilli on tissue sections or preferably isolation of the
organism in cultures is necessary to establish a defini-
tive diagnosis of tuberculous salpingitis.

DIFFERENTIAL DIAGNOSIS

Lipoidal salpingitis, parasitic infections, necrotic
pseudoxanthomatous nodules associated with endome-
triosis, and carcinoma are the entities most commonly
considered in the differential diagnosis. Lipoidal salpin-
gitis is a granulomatous reaction secondary to lipoidal
contrast agents, which when introduced into the fallo-
pian tube may result in variably sized, discrete, round
to ovoid spaces within the lamina propria (correspond-
ing to lipid droplets that dissipate during routine
processing) surrounded by histiocytes and foreign-
body giant cells. Infection by Enterobius vermicularis
(pinworm) typically shows abundant eosinophilic
inflammation associated with fragments of the worms
or their ova, surrounded by necrotic debris, foreign-
body giant cells, granulation tissue, and fibrosis. Classi-
cally, the ova are 25 x 30 um, covered by a thick shell,
and have an asymmetric configuration with one flat-
tened side. Schistosoma infection also elicits a granulo-
matous response; however, in most cases, identification
of the characteristic ova allows its recognition. In cases

FIGURE 9.11

Tuberculous  salpingitis.  Caseous
necrosis is surrounded by palisading
histiocytes (granulomatous inflam-
mation).

of granulomatous salpingitis in which a diagnosis of
schistosomiasis is considered, sodium hydroxide diges-
tion of the remaining tubal tissue may reveal ova.
Necrotic pseudoxanthomatous nodules represent end-
stage endometriosis typically showing a necrotic center
surrounded by palisading pseudoxanthoma cells and
minimal or absent inflammation. Distinction of reac-
tive/reparative changes of the epithelium from carci-
noma may be difficult; however, the usual young age of
the patient, the associated granulomatous inflammatory
response, and the lack of overt malignant cytologic
features (with preservation of a normal nuclear-to-
cytoplasmic ratio) help to classify the process as
reactive.

PROGNOSIS AND THERAPY

Granulomatous salpingitis is not life-threatening if the
appropriate treatment is promptly instituted. However,
many patients become infertile as a result of infection.
The treatment of pelvic tuberculosis is similar to that of
pulmonary tuberculosis. Current regimens last 6-9
months and may include isoniazid, rifampin, ethambu-
tol, and pyrazinamide.

ACTINOMYCOTIC SALPINGITIS

CLINICAL FEATURES

Actinomycosis is a rare, chronic suppurative and granu-
lomatous infection that produces pyogenic lesions associ-
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FIGURE 9.12

Actinomyces israelii. A sulfur granule
is surrounded by polymorphonuclear
leukocytes.

TUBAL ACTINOMYCOSIS — FACT SHEET

Definition
» Chronic suppurative and granulomatous infection caused by Gram-
positive, anaerobic to microaerophilic bacteria

Incidence
» 1.6-36% among intrauterine device users

Morbidity and Mortality

» Availability of antibiotics has greatly reduced morbidity for all
forms of actinomycosis

» High frequency of secondary sinus tracts

Race and Age Distribution

» No race predilection
» Young to middle-aged (20-50 years)

Clinical Features
» Pelvic or abdominal pain

Prognosis and Treatment

» Simple regimen of antibiotics can be curative
» Aggressive surgical management in advanced cases

ated with prominent sinus tracts. The infection is caused
by filamentous, Gram-positive, anaerobic to microaero-
philic non acid-fast bacteria. Actinomycosis of the
abdomen and pelvis accounts for 10-20% of reported
cases; it can affect women of all ages, but the majority
are seen in young to middle-aged adults (20-50 years)
with an increased incidence among users of intrauterine
devices (up to 36 % ). In most cases, the diagnosis is made
postoperatively because of its non-specific clinical presen-
tation (pelvic or abdominal pain).

|
TUBAL ACTINOMYCOSIS - PATHOLOGIC FEATURES

Gross Findings

» Large firm mass often also involving the ovary

» Yellow sulfur granules in tissue (specific finding)
» Frequent fistulous tracts (bowel, bladder, or skin)

Microscopic Findings

» Numerous histiocytes, plasma cells, and lymphocytes with abscess
formation

» Purulent exudate with sulfur granules (bacteria)

Differential Diagnosis

» Carcinoma

» Inflammatory bowel disease
» Diverticulitis

PATHOLOGIC FEATURES

GROSsS FINDINGS

A large irregular mass is found often encasing the
fallopian tube and ovary. Fistulous tracts involving
the bowel, urinary bladder, or skin may also be present.
The only specific finding is the presence of yellow
granules up to 1 mm (“sulfur granules”) within the
exudate.

MicroscoPIC FINDINGS

Numerous histiocytes, plasma cells, lymphocytes,
and neutrophils are present admixed with the sulfur
granules (composed of filamentous bacteria) forming
abscesses (Figure 9.12). Gram and methenamine-silver
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stains may be used to confirm the diagnosis of
actinomycosis.

DIFFERENTIAL DIAGNOSIS

Pelvic actinomycosis may clinically mimic malignancy,
inflammatory bowel disease, or diverticulitis; how-
ever, its diagnosis is readily apparent on microscopic
examination.

PROGNOSIS AND THERAPY

If pelvic actinomycosis is recognized preoperatively, a
simple regimen of antibiotics can be curative. However,
aggressive surgical management in advanced cases with
multiorgan involvement seems to have reemerged in
recent years.

ADENOMATOID TUMOR

CLINICAL FEATURES

Adenomatoid tumor is derived from mesothelial cells
and represents the most frequent benign neoplasm of
the fallopian tube, although it is also commonly found
in the uterus. It is usually an incidental finding in
middle-aged or elderly women.

'
ADENOMATOID TUMOR - FACT SHEET

Definition
» Benign tumor derived from mesothelial cells

Incidence and Location

» Most frequent benign tumor of fallopian tube
» Beneath the serosa

Age Distribution
» Middle-aged or elderly woman

Clinical Features
» Usually an incidental finding

Prognosis and Treatment

» Excellent prognosis
» It can be treated successfully by surgery alone

PATHOLOGIC FEATURES

GROSss FINDINGS

These tumors are often located under the serosa,
although may be present in the mucosa or lamina propria.
They form well-circumscribed but unencapsulated, round
to oval, gray to yellowish nodules, which are typically
small (< 2 cm) (Figure 9.13).

MicroscoPIC FINDINGS

On low-power examination, adenomatoid tumors
are poorly circumscribed. They may show a variety of
architectural patterns, but tubular and angiomatoid
growths are most frequent and extensive. They are
characterized by anastomosing gland-like spaces that
may show cribriforming and/or slit-like, ovoid to round
spaces reminiscent of vascular structures (Figures 9.14
and 9.15). Cysts, signet ring-like cells and, less fre-
quently, papillae or solid growth are also seen (Figure
9.15). The lining cells are cuboidal to flat with bland
cytologic features and minimal to absent mitotic activ-
ity. The spaces may contain basophilic secretions. The
pseudoglandular spaces intermingle with bands of
connective tissue or less frequently with hyperplastic
smooth muscle (the latter being a feature more charac-
teristic of adenomatoid tumors of the uterus). A sprin-
kling of lymphocytes may be present in the stroma, and
on occasion may form lymphoid aggregates.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The tumor cells are diffusely and strongly positive
for low-molecular-weight keratin, calretinin, and WT1

|
ADENOMATOID TUMOR - PATHOLOGIC FEATURES

Gross Findings

» Most commonly subserosal

» Well circumscribed but unencapsulated
» Round or oval, gray to yellow nodule
» Typically <2 cm

Microscopic Findings

» Gland-like and slit-like spaces

» Single signet ring-like cells and cysts less common
» Cuboidal to flat cells with bland cytologic features
» Sprinkling of lymphocytes

Immunohistochemical Features

» Low-molecular-weight keratin, calretinin and WT1 positive
» Negative for CEA, factor VIII, CD15, TAG-72

Differential Diagnosis

» Adenocarcinoma (frozen section)
» Lymphangioma

» Leiomyoma
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FIGURE 9.13

Adenomatoid tumor. The wall of
the fallopian tube is expanded
by a subserosal circumscribed but
uncapsulated tumor.

FIGURE 9.14

Adenomatoid tumor. Irregular gland-
like spaces and stromal lymphocytes
are present.

(in keeping with their mesothelial origin), and negative
for CEA, factor VIII, CD15 and TAG-72.

DIFFERENTIAL DIAGNOSIS

On frozen section, the most important distinction is from
adenocarcinoma, including signet-ring cell carcinoma, as
both tumors share an infiltrative growth, irregularly
shaped spaces, signet ring cells, and luminal basophilic
secretions. The well-circumscribed gross appearance,

bland cytology, and lack of mitotic activity support a
benign diagnosis. Adenomatoid tumor should also be dis-
tinguished from other benign tumors such as lymphan-
gioma and leiomyoma. In difficult cases, CD34 and Ulex
europaeus are needed to support the endothelial nature of
lymphangioma. The stroma of an adenomatoid tumor
may contain prominent smooth muscle, suggesting the
diagnosis of leiomyoma. However, in contrast with an
adenomatoid tumor, leiomyoma is typically easily enucle-
ated from the surrounding tissues, is whiter and firmer
on gross examination, and lacks the characteristic spaces
of an adenomatoid tumor.
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METAPLASTIC PAPILLARY TUMOR

CLINICAL FEATURES

Metaplastic papillary tumor is an uncommon but dis-
tinctive intraluminal papillary epithelial proliferation
that only occurs in the fallopian tube. This lesion is
almost exclusively detected in pregnant and postpartum
women (27-33 years).

METAPLASTIC PAPILLARY TUMOR -
FACT SHEET

Definition
» Intraluminal papillary epithelial proliferation of the fallopian tube
seen during pregnancy or postpartum

Incidence and Location

» Rare
» No predilection for a specific location

Race and Age Distribution

» Racial distribution unknown
» 27-33 years (pregnant or postpartum women)

Clinical Features
» Incidental microscopic finding

Prognosis
» Benign

FIGURE 9.15

Adenomatoid tumor. The tumor
shows numerous slit-like spaces.
Note also the presence of signet ring-
like cells.

PATHOLOGIC FEATURES

GROSss FINDINGS

This lesion is an incidental microscopic finding in a
grossly normal fallopian tube.

MicrROscOPIC FINDINGS

On low-power examination, metaplastic papillary
tumor involves only part of the lumen. It has a papillary
configuration and the cores are thin, but sometimes
edematous and rounded (Figure 9.16A). The lining epi-
thelium is composed of columnar, nonciliated cells
arranged either as a single layer with basal and bland
nuclei, or as pseudostratified epithelium (Figure 9.16B).
The majority of the cells have abundant bright eosino-

|
METAPLASTIC PAPILLARY TUMOR - PATHOLOGIC FEATURES

Gross Findings
» Unremarkable fallopian tube

Microscopic Findings

» Luminal papillary proliferation

» Pseudostratified or single layer of columnar, nonciliated cells

» Cells with abundant eosinophilic cytoplasm and bland cytologic
features

Differential Diagnosis

» Borderline (serous/mucinous endocervical) tumors
» Carcinoma
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FIGURE 9.16

Papillary metaplastic tumor. A limited papillary proliferation occupies the center of the lumen of the fallopian
tube (A). The lining cells have abundant eosinophilic cytoplasm and bland nuclei (B).
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philic cytoplasm, and sparsely interspersed among these
cells are cells containing intracytoplasmic mucin.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The lesional cells are positive for keratin and EMA,
but negative for CEA.

DIFFERENTIAL DIAGNOSIS

The metaplastic papillary tumor is grossly and histologi-
cally distinct from primary tubal borderline (serous/
mucinous endocervical) tumors. Borderline tumors
are not typically associated with pregnancy; in most
cases they are grossly visible, have hierarchical
branching of papillae with prominent budding, and
most cells typically have less abundant eosinophilic
cytoplasm (if serous) or are associated with a prominent
inflammatory infiltrate (if mucinous endocervical).
Fallopian tube carcinoma, unlike metaplastic papillary
tumor, is frequently associated with fusiform enlarge-
ment of the fallopian tube. Even when incidentally
found, the tumor cells show high nuclear-to-cytoplasmic
ratio, moderate to severe cytologic atypia with brisk
mitotic activity, and are frequently associated with
stromal invasion.

PROGNOSIS AND THERAPY

No treatment is necessary as it is a benign incidental
lesion that is completely removed when performing
surgery for other reasons.

SEROUS BORDERLINE TUMORS

CLINICAL FEATURES

In general, borderline tumors of the fallopian tube are
rare, in contrast to their ovarian counterparts. They
typically occur in reproductive-aged women and are
usually incidental findings at the time of surgery for
another gynecologic disorder.

|
SEROUS BORDERLINE TUMORS OF THE FALLOPIAN TUBE -

FACT SHEET
Definition
» Tumors of low-grade malignancy with a generally favorable
outcome
Incidence
» Rare

Race and Age Distribution

» Similar incidence among racial groups
» 31 to 73 (average 39.7) years

Morbidity and Mortality
» Related to extension outside fallopian tube

Clinical Features
» Usually incidental finding

Prognosis and Treatment

» Favorable outcome
» Treatment can be conservative

SEROUS 