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Preface

Endometrial adenocarcinoma is the most common malig-
nant tumor of the female genital tract in developed countries
and its incidence has increased over recent years.

Over the past 35 years the authors have gained consider-
able experience in endometrial cytology and with the different
techniques for obtaining this material, including being the
first to use the Medhosa cannula. The Spanish Society of
Cytology recommended a nomenclature for reporting
endometrial cytology following the Bethesda System in 1990.

At the 15th International Congress of Cytology, Santiago
de Chile, 2004, Dr. Matias Jiménez-Ayala chaired a Panel
devoted to: ‘Endometrial Adenocarcinoma: Prevention and
Early Diagnosis’ with the participation of Dr. A. Castiglioni
(Chile), Dr. E. Iglesias (Spain), Dr. J. Whitaker and B. Knight
(South Africa) and Dr. T. Jobo (Japan). Dr. Svante Orell
encouraged us to write a monograph on this subject in
Karger’s series Monographs in Clinical Cytology. A previous
monograph on endometrial cytology written by J.W. Reagan
and A.B.P. Ng (1989) has been out of print for many years.
The current policy in the prevention and early diagnosis of
endometrial cancer is to direct screening programs to
selected risk populations using cytologic, histopathologic and
some gynecologic techniques such as transvaginal sonogra-
phy and hysteroscopy. These techniques and the various
presentations of benign and malignant diseases of the

X Preface

endometrium are presented by a team of authors: Dr. Enrique
Iglesias, an acknowledged expert in the above gynecological
techniques, a young cytopathologist, Dr. Beatriz Jiménez-
Ayala, and a senior expert on endometrial cytology, Dr. Matias
Jiménez-Ayala.

We hope that our monograph proves to be useful to
cytopathologists, pathologists interested in diseases of the
female genital tract, cytotechnologists and students of the
above professional areas of pathology.
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figures of ESS and endometrial polyp.
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Foreword

The incidence of endometrial cancer is increasing — par-
ticularly in industrialized countries — thought to be due to a
combination of factors including hormonal imbalance
(hyperestrinism), obesity and aging of the population. In con-
trast to the cervix, where cytologic screening has been enor-
mously successful in preventing cervical cancer, there is no
effective general population screening of asymptomatic
women for endometrial cancer. Most endometrial adenocar-
cinomas present with symptoms of postmenopausal bleeding
triggering evaluation of the uterine cavity.

A variety of collection techniques are available to obtain
cytologic or histopathologic samples for diagnosis. However,
interpretation of such specimens can be difficult without
proper collection and preparation. Thankfully, this mono-
graph provides a most valuable educational resource for the
pathologist and cytopathologist in the techniques of endome-
trial sampling and diagnosis.

Dr. Matias Jiménez-Ayala, senior author of the mono-
graph, is an internationally recognized cytopathologist with
over 90 publications in the field. In 1993, he received the
Maurice Goldblatt award for his lifetime contributions to
cytology. He is past president of the International Academy
of Cytology, Past President and Honorary President of the
Spanish Society of Cytology and an honorary member of the
Argentine, Brazilian, Chilean, Mexican, and Uruguayan

Foreword

Societies of Cytology, Latin America, as well as the
Portuguese Society of Cytology. For this monograph, Dr.
Jiménez-Ayala has drawn on his 35 years of experience in
endometrial sampling and endometrial cytopathology. He is
ably accompanied in this effort by his daughter Beatriz
Jiménez-Ayala, an accomplished cytopathologist in her own
right. Drs. Enrique Iglesias and Maria Rios Vallejo have con-
tributed an informative chapter on vaginal ultrasound and
hysteroscopy for endometrial assessment.

The chapters are comprehensive and logically organized,
covering the epidemiology and pathogenesis of endometrial
adenocarcinoma, endometrial sampling techniques and the
spectrum of cytomorphologic appearance from benign through
hyperplasia to adenocarcinoma of the endometrium. A separate
chapter covers non-epithelial uterine malignancies. Throughout
the monograph, inclusion of both cytologic and H&E histologic
images allows cytohistologic correlation of lesions.

In summary, this is a welcome addition to Karger’s series
of Monographs in Clinical Cytology. This contribution will
bring clarity to a difficult area of cytodiagnosis and will
become an important reference text on the shelves of
cytopathology laboratories.

Diane Solomon, MD
President-Elect, International Academy of Cytology
Bethesda, Md.
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Atypical glandular cells of undetermined
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American Society of Colposcopy and Cervical
Pathology

Atypical squamous cells, cannot exclude
high-grade squamous intraepithelial lesion
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significance

Cell block preparation
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Combined oral contraceptives
Conventional preparation

Computed tomography
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Transvaginal sonography
Undifferentiated endometrial sarcoma
Papillary serous carcinoma of the uterus
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Current Status of the Prevention
and Early Diagnosis of Endometrial
Adenocarcinoma

1.1. Epidemiology

Increasing Incidence of Endometrial Adenocarcinoma

Endometrial adenocarcinoma (EA) is the most common
malignant tumor of the female genital tract in developed coun-
tries, where 80-85% of cases are estrogen-dependent tumors
and 15-20% are non-estrogen-dependent (WHO, 2003).

The incidence of EA has increased in industrialized coun-
tries over the last 20 years (USA, Northern Europe, Japan) [64,
83, 193]. In most regions in Spain, the incidence is higher than
that of carcinoma of the uterine cervix. In France, the preva-
lence of EA is at an intermediate level, between 13.6 and
24/100,000 [115]. Current epidemiological data from Japan
[101] confirms that the incidence of endometrial carcinoma
(EC) is increasing whereas that of cervical carcinoma is
decreasing slightly. Forty years ago, 5% of uterine cancers were
ECs, recently the proportion of EC had risen to more than 40%.
Most patients are between 50 and 59 years of age but the inci-
dence is increasing in all age groups. The Japanese group found
that the increase in the incidence of EC in Japan is due to three
growing risk factors: obesity, larger numbers of nulliparous and
elderly women, and an increase in the average life span of
Japanese women from 53.96 years in 1947 to 88.23 years in
2003. Finally, they predict that the number of patients with EC
in Japan will grow from 892 in 1975 to 6,623 in 2015 [101].

Geographic Factors, Race, Age and Occupational Exposure

Geographic Factors and Fat Consumption. The incidence
of EC varies considerably from one country to another. It is
generally lower in third world nations and higher in more
industrialized countries, suggesting a relation to fat con-
sumption. Women 9.09-22.7kg above their ideal body
weight have a threefold increased risk of EC when compared
to age-matched controls; women >22.7 kg above their ideal
body weight have a ninefold increased risk of EA [85].

Current Status of the Prevention and Early
Diagnosis of Endometrial Adenocarcinoma

EA is the most common genitourinary malignancy in
women in the USA. There are 33,000 new cases each year,
more than twice the number of cervical cancers [222].
American women over the age of 45 tend to have a higher
risk of EC than of cervical cancer [64].

The incidence of EA in white women in southern USA
tends to be higher than in women from the north and west [55].

Race. In the USA, incidence rates for endometrial malig-
nant tumors are lower in blacks than in whites, but mortality
rates are higher in blacks [188]. The survival rate for black
women has remained constant at 30-40% for the last 30
years. The survival rate for white women was 80—85% in the
same period [64]. Figures from the Cancer Registry suggest
that this racial imbalance is attributable to a higher incidence
of low-grade tumors in white women, possibly due to differ-
ences in exogenous hormone use, more common in white
women. In addition, the rare aggressive tumors are more fre-
quent in black women [37, 188].

Age. The median age of patients at the time of diagnosis
of EA is 63 years. The incidence of EA is highly dependent
on age, 12 cases per 100,000 women at 40 years of age com-
pared to 84 cases per 100,000 at 60 years of age [56, 85]. EC
is a more aggressive neoplasm in elderly patients than in the
general population due to the higher proportion of cancers
with non-endometrioid histology, which are usually diag-
nosed at a later stage. Holfman et al. [80] found only 57%
endometrioid type tumors in the older age group compared
to 75-80% in the general population. Nulliparity and infer-
tility are significantly more frequent in young patients with
EA.

Poor prevention and late detection of aggressive tumors in
elderly patients necessitate great efforts to encourage women
to seek medical attention early when symptoms first appear.

Occupational Exposure. EC has been associated with
exposure to animal dust and sedentary work [220].



Fig. 1.1. Endometrial adenocarcinoma type I, low grade. a Histopathology: HE, 20X; b cytology: Pap, 60X.

Viral Agents Human Papillomavirus

Infection with specific human papillomavirus (HPV) types
has been implicated in the development of cervical, vaginal
and vulvar cancers. Several authors have postulated that EC,
mostly with squamous components, may have an HPV-related
etiology [184]. The apparent association of low-risk HPV
types (types 6 and 11) with benign squamous elements and
high-risk types (types 16, 18, 31 and 33) with malignant ele-
ments [20, 161] is intriguing, but requires further studies.
Some authors [46] think that the endometrium may not be a
suitable host epithelium for HPV replication and maturation.

1.2. Pathogenesis

EC is a biologically and histologically diverse group of
neoplasms with differing pathogenesis. Estrogen-dependent
carcinomas (type 1) are low grade (fig. 1.1) and frequently
associated with endometrial hyperplasia (EH), in particular
atypical hyperplasia. Unopposed estrogenic stimulation is the
driving force behind anovulatory cycles, occurring in women
with polycystic ovaries or at the time of menopause. The iatro-
genic use of unopposed estrogen as hormone replacement ther-
apy (HRT) is a predisposing factor for EC. The second type of
EC (type 1I) appears to be less related to sustained estrogenic
stimulation [193] (fig. 1.2).

1.3. Hormonal Therapy.The Effects on the
Endometrium

Hormonal Replacement Therapy and Contraceptives.
It has been accepted that the use of exogenous estrogens

2 Current Status of the Prevention and Early
Diagnosis of Endometrial Adenocarcinoma

influences the development of EC. The effect appears to be
less if estrogens are associated with progestagen [133]. The
incidence of EC in the USA peaked around 1975 after a sig-
nificant increase in the late 1960s consequent to the extended
use of unopposed estrogens in HRT. As soon as progestogens
were added and the use of unopposed estrogens was
decreased, a significant decrease in the incidence of EC was
noted [64]. A Northern European study [17] found that the
long cycle HRT modality with a progestin administered over
10 days every 12 weeks may increase the risk of EH and
eventually of cancer, compared to conventional HRT with a
monthly cycle. Careful monitoring of the endometrium is
recommended, especially if the long cycle HRT modality is
used.

Combined Oral Contraceptives (COC). During the past 45
years, COC have become a key component of modern fertil-
ity regulation programs. In recent years, 100 million women
throughout the world are estimated to be using this method
of contraception [75].

Virtually all the studies investigating COC and EC have
found a lower risk among current or past users [75]. The
overall reduction in EC risk is about 40-50% with stronger
effects among long-term users. The protection persists for up
to 20 years after COC are discontinued. This protective effect
is also related to the age at first use and the period of time
since last use [88]. This mainly benefits women at risk of
developing estrogen-dependent carcinoma (type I), the most
common of these tumors, but the incidence also seems lower
for type Il, the more aggressive EC [85]. Figures from a reg-
istry for EC in young women taking oral contraceptives (OC)
showed that the majority of these patients received sequen-
tial OC [62].



Fig. 1.2. Endometrial adenocarcinoma type II, serous papillary adenocarcinoma. a Histopathology: HE, 40X; b cytology: Pap, 60 X.

Most published evidence relates to older high estrogen
dose OC. There is less information on the effects of currently
available low-dose “pills” on EC.

Finally, there seems to be no evidence of an association
between synthetic diethylstilbestrol DES and the risk of
endometrial and ovarian cancer, although there is a known asso-
ciation with clear cell adenocarcinoma of the vagina [207].

Endometrial Pathology and Breast Cancer

Coadjuvant Therapy with Tamoxifen

Tamoxifen (TAM) is a selective estrogen receptor modu-
lator (SERM)', it is believed to perform its antitumor action
as an anti-estrogenic, but the drug also has mixed estrogenic
and anti-estrogenic effects on the estrogen receptors that
varies between target organs [7].

Endometrial pathology has been identified in up to 36%
of postmenopausal breast cancer TAM-treated patients [36].

As TAM causes an increased incidence of both premalig-
nant and malignant lesions of the endometrium [26], the
International Agency for Research on Cancer has classified
TAM as an endometrial carcinogen.

Other SERMs with potentially greater antitumor efficacy
and an attenuated uterotrophic profile are being investigated,
but TAM remains the principal therapy for treatment and
prevention of breast cancer. Newer hormonal therapies,
including other SERMs!, pure anti-estrogens and aromatase
inhibitors, are likely to have more selective applications [10].

ISelective estrogen receptors modulators.

Current Status of the Prevention and Early
Diagnosis of Endometrial Adenocarcinoma

To decrease the risk of EC, the duration of TAM therapy
should be limited to the shortest period of accepted efficacy.

Endometrial Polyp and Hyperplasia

Endometrial polyp (EP) represents the most common
endometrial pathology associated with menopausal TAM
exposure, with a high risk of malignant change (fig. 1.3-1.5,
1.9). There is no correlation between malignant change in EP
and EP size and duration of treatment [36].

Proliferative endometrium is present twice as commonly
in TAM-treated women than in controls. EH is 10 times more
common in women treated with TAM. This finding is in
agreement with ultrasonographic studies. TAM may enhance
endometrial proliferation in 30-40% of postmenopausal
women, but it is unclear which patients will respond to TAM
as a weak estrogen and which will not [7] (fig. 1.5).

Risk of Adenocarcinoma

EH and EP, EC and malignant mixed miillerian tumors and
sarcomas are more commonly diagnosed in postmenopausal
TAM-treated breast cancer patients than in non-treated
patients. The prognosis of EC (fig. 1.6) is worse in long-term
TAM users. This seems to be due to an increased proportion
of less favorable histology (clear-cell and serous carcinoma),
and to higher stage. Past users had a worse prognosis with
more invasive histologic features than recent users, probably
due to a higher average age [74].

However, the benefits of TAM on breast cancer sur-
vival far outweigh the increased mortality from EC.
Nevertheless, widespread use of TAM as a preventive agent
against breast cancer in healthy women is being seriously
questioned [13].



Fig. 1.3. Endometrial polyp. a Histopathology: HE, 4X; b cytology: Pap, 40X.

Fig. 1.4. Endometrial adenocarcinoma associated with endometrial
polyp. Histopathology: HE, 10X.

Risk of Carcinosarcoma

The reported data supports an association between TAM
therapy and the development of uterine carcinosarcoma
(fig. 1.7). The risk is likely to be highest in those patients who
have taken TAM for a prolonged period. The disease is in an
advanced stage in most of the patients and the outcome is usu-
ally fatal [35, 119, 126].

Papillary Serous Carcinoma of the Uterus and Breast

Carcinoma

Patients with papillary serous carcinoma of the uterus
(UPSC) have an increased risk of development of breast cancer
as compared to patients with endometrioid adenocarcinoma of

4 Current Status of the Prevention and Early
Diagnosis of Endometrial Adenocarcinoma

Fig. 1.5. Endometrial hyperplasia under tamoxifen. Pap, 60X.

the uterus. The relationship between breast and EC has not, to
our knowledge, been clarified, but a close follow-up of EC
patients with yearly breast examinations and mammograms is
recommended, especially for those with UPSC [67] (fig. 1.8).

Management of Patients

The management of breast cancer TAM-treated patients is
not yet codified: endometrial cytology, ultrasonography,
hysteroscopy or endometrial biopsy are used for follow-up
according to the criteria of the prescribing physician [85].
Cohen [36] and Assikis and Jordan [7] suggest annual
sonography and endometrial sampling for all post-
menopausal women who are being treated with TAM.



Fig. 1.7. Carcinosarcoma. Pap, 40X.

Value of the Pap Smear

An individualized gynecologic evaluation based on hor-
monal cytology can be useful in selecting patients who will
be more susceptible to TAM-induced endometrial abnormal-
ities [189]. Particular attention should be given to the detec-
tion of endometrial cells in vaginal-cervical smears in
patients who receive TAM, because these may indicate
endometrial pathology [1].

In women treated with TAM there is a higher incidence of
benign reactive cells (fig. 1.9) and atypical squamous cells in
vaginal/cervical smears, with no increase in the risk of squa-
mous intraepithelial lesions or cervical cancer. Small blue
cells similar to reserve cells in an atrophic smear have been

Current Status of the Prevention and Early
Diagnosis of Endometrial Adenocarcinoma

Fig. 1.9. Metaplastic reactive cells in a patient with coadjuvant ther-
apy with tamoxifen. Pap, 40X.

described. These cells are considered to be proliferative
reserve cells, stimulated by the agonistic effect of TAM [163,
185]. Careful evaluation is necessary to exclude endometrial
pathology as well as metastatic breast cancer (fig. 1.10).

1.4. High-Risk Population

Assessment of High-Risk Population. Epidemiological and
clinical data are fundamental in establishing mass screening
programs for the early detection of EC, using integrated tech-
niques, and in defining risk groups. Such data should be taken
into consideration in creating new projects [133].
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Fig. 1.10. Vaginal recurrence of endometrial adenocarcinoma with
papillary area. Patient treated for breast cancer. Pap, 40X.

Prevalence of Endometrial Cancer (EC). It is important to
know the prevalence of EC to decide if detection is necessary
and to whom it must be directed [83]. Koss et al. [107] in
2,856 asymptomatic women found a prevalence of 0.696%
and an incidence of EC of 0.171%. They suggest that all
women over 50 should be screened at least once. Gronroos
et al. [70] and Okamura et al. [162] agree that regular mass
screening programs should be directed at asymptomatic
women over 45.

High-Risk Factors. The contribution of Kurman and co-
workers [193] in the WHO Classification of Tumours is
important. They found that patients with estrogen-dependent
EC are frequently obese, diabetic, nulliparous, hyper-
tensive or have a late menopause. In contrast, the non-
estrogen-dependent type occurs in older postmenopausal
women and the tumors are high grade. Obesity is an inde-
pendent risk factor, and in Western Europe it is associated
with up to 40% of EC. Fat tissue predisposes obese women to
uterine cancer by increasing unopposed estrogen stimulation
of the endometrial lining. Tumors of the ovary, such as gran-
ulosa cell tumors, liberate estrogen and may be associated
with EH and cancer [57]. Data collected from seven countries
including 226 cases of EC showed no significant association
between the use of an IUD and risk of EC [175].

1.5. Prevention of Uterine Cancer

Primary prevention strategies aimed at reducing the risk
of ECs must initially act at the level of precursor lesions. The

6 Current Status of the Prevention and Early
Diagnosis of Endometrial Adenocarcinoma

Table 1.1. Diagnostic methods for endometrial screening programs

Cytology
Endometrial brushing techniques

Pathology
Office procedures: Pipelle, microbiopsy

New gynecological techniques
Transvaginal sonography
Hysteroscopy

current challenges concerning the risk of EC should be
focused on: (a) risk factors including obesity, anovulation,
use of unopposed estrogen therapy and TAM, nulliparity and
family history of breast or colonic cancer; (b) abnormal
bleeding as the most frequent sign of both cancer and its pre-
cursors, early diagnosis of these lesions is likely to improve
prognosis, and (c) there is a need to develop an efficient
strategy for selected screening of the high-risk population
based on the above circumstances.

1.6. Population Screening Programs. Diagnostic
Methods (table 1.1)

Over 90% of new cases of EC occur in women 50 years
of age or older. The majority of the patients have symptoms
at presentation before the diagnosis is made. There is no data
to justify yearly screening for EC in low-risk populations
[150]. The Spanish experience, with more than 100,000 sam-
ples obtained with various endometrial samplers, was
reported during the XII International Congress of Cytology
in Madrid, in May 1995, by Matias Jiménez-Ayala (the
Golblatt Award Lecture [92]. Sensitivity and specificity were
reported as more than 90%. The challenge is to find an ade-
quate strategy to use in the population at high risk for EC.
The current policy is to direct screening programs to selected
risk populations using the following methods, which will be
presented in detail in Chapters 2-5:

Cytology. We will discuss the value of the Pap smear (Pap)
and of endometrial cytology.

Pathology. The endometrial sample could be taken as an
office procedure: Pipelle, microbiopsies. By itself, simple
endometrial biopsy cannot be used for mass screening of
asymptomatic women. Endometrial cytology is far preferable,
because of its easier application, even though it is less accu-
rate for diagnosis [133].

New Gynecological Techniques. The value of transvaginal
sonography and of hysteroscopy will be presented by
E. Iglesias and M. Rios.



Chapter 2

The Value of Endometrial Cytology

2.1. Types of Endometrial Cells

Exfoliated endometrial cells may be of epithelial or stro-
mal origin, although a distinction between these two cell
types is not always possible. Both types of cells, especially
the epithelial endometrial cells, usually present degenerative
changes that make correct identification difficult.

Epithelial endometrial cells may be present as isolated
cells in a cervicovaginal smear (Pap smear), as flat sheets
in brush smears. The cells are similar in size to the nuclei
of intermediate squamous cells and have scant cytoplasm
(fig. 2.1). More frequently, the cells occur in multi-
layered aggregates, ‘cell balls’, and may show the pattern
of the typical postmenstrual ‘exodus’ (fig. 2.2). Two types
of stromal cells can be distinguished. Superficial stromal
cells are indistinguishable from small histiocytes (fig. 2.3).
Deep stromal cells are smaller, spindle or rounded, with
scant cytoplasm [2, 138]. It seems that superficial stromal
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Fig. 2.1. Epithelial endometrial cells. Endometrial brushing. 40X.
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cells are not useful in predicting endometrial pathology
[28].

2.2.The Bethesda System

Following the 2001 Bethesda Conference, The Bethesda
System (TBS) terminology has been applied to the reporting
of glandular abnormalities to reflect the current knowledge of
glandular lesions in cervical cytology [42]. This terminology
is shown in table 2.1 [138].

The 2001 glandular terminology includes some changes to
the previous Bethesda reporting systems [112]:

— Atypical glandular abnormalities should be specified as to
the cell of origin (endocervical or endometrial). If this is
not possible, the term ‘glandular’ should be used.

— The term ‘atypical glandular cells of undetermined signifi-
cance’ (AGUS) has been eliminated to avoid confusion

- -
Fig. 2.2. Postmenstrual ‘exodus’. Pap smear, 40X.



Fig. 2.3. Superficial endometrial stromal cells. Endometrial brushing.
Pap, 40X.

Table 2.1. TBS for glandular cytology

Atypical

* Endocervical cells (NOS or specify in comments)
* Endometrial cells (NOS or specify in comments)
* Glandular cells (NOS or specify in comments)
Atypical

* Endocervical cells, favor neoplastic

* Glandular cells, favor neoplastic

Endocervical adenocarcinoma in situ
Adenocarcinoma

* Endocervical

» Endometrial

* Extrauterine

* Not otherwise specified (NOS)

with atypical squamous cells (ASC). The assessment
‘favor reactive’ has also been eliminated. The term ‘atypi-
cal glandular cells’ (AGC) gives the clinician more spe-
cific information.

— ‘Atypical endocervical cells’ and ‘atypical glandular cells’
may be qualified as ‘favor neoplastic’, but ‘atypical
endometrial cells’ should not be further qualified. Current
knowledge does not permit this subclassification.

— Atypical endometrial cells
Cytological Features. The cells occur in small three-

dimensional groups with slight nuclear enlargement, mild

hyperchromasia and inconspicuous nucleoli. Cell borders are

poorly defined (fig. 2.4) [25]. In liquid-based preparations
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Fig. 2.4. Atypical endometrial cells. Histology: adenocarcinoma of
ovary. Pap, 60X.

o

Fig.2.5. Atypical endometrial cells. LBP. Serous endometrial adeno-
carcinoma. Pap, 40X.

(LBP), nuclear hyperchromasia and nucleoli are usually
more obvious [42]. It seems that liquid-based methods
decrease the AGC rates but improve accuracy reducing the
misinterpretation of squamous lesions as glandular [176]
(fig. 2.5).

Assessment. In practice, a diagnosis of AGC is less fre-
quently made than of ASC and has high interobserver vari-
ability. Atypical endometrial cells account for 5% of all AGC
cases. One third of these have relevant uterine lesions, includ-
ing endometrial polyps, hyperplasia and carcinoma. Other
associated processes are chronic endometritis and IUD. The



Fig. 2.6. Benign endometrial cells. a Cell block, HE, 20X and b Pap smear, 40X.

presence of cells with a nuclear size greater than twice that of
intermediate cell nuclei, and the absence of clusters with
irregular borders in an atrophic smear could be indicative of
adenocarcinoma [177]. Endometrial lesions associated with
AGC smears are unrelated to human papillomavirus infection
[174].

Management. Consensus guidelines from the American
Society for Colposcopy and Cervical Pathology (ASCCP)
include recommendations for the initial workup and subse-
quent management of women with glandular abnormalities
[226], based on the 2001 TBS [197]. Colposcopy and endo-
cervical sampling are the suggested investigations of patients
with adenocarcinoma in situ of endocervix (AIS) and AGC.
Follow-up of AGC shows that high-grade lesions are found in
1040% of cases, and are more often squamous cervical
intraepithelial neoplasia 2 or 3 than glandular lesions.
Endocervical sampling by brushing or curettage is recom-
mended, as foci of high-grade squamous intraepithelial lesion
and AIS may occur within the endocervical canal and be
missed by colposcopy. Saad et al. [176] found significant
uterine lesions in 40% of women who underwent biopsy fol-
lowing a diagnosis of AGC-endometrial cell. 82% were
endometrial in origin, 18.2% were endometrial adenocarci-
noma (EA) and 14.5% were endometrial hyperplasia (EH).
Endometrial sampling is suggested in all patients with atypi-
cal endometrial cells, in those with AGC older than 35 years
of age, and in those with abnormal vaginal bleeding regard-
less of age.

For women with AGC and no evidence of neoplasia in the
initial workup, follow-up consists of a cervicovaginal smear
(CVS) every 6 months, until 4 consecutive negative Paps are
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obtained. In cases of negative initial histological evaluation
and persistent glandular atypia, the clinician should consider
more aggressive investigation by a diagnostic excisional pro-
cedure (conization) [25, 30].

2.3. Benign Endometrial Cells in Cervicovaginal
Smears

The reporting of endometrial cells found in CVS was
revised in the Bethesda 2001 Conference. Many large studies
have shown that women over 40 years of age may on some
occasions present endometrial abnormalities, but that endome-
trial pathology is rare in women under 40. The rate of endome-
trial pathology increases after the age of 40. Cherkis et al. [29]
noted an overall rate of 36% in this age group. Only 11% had
an underlying carcinoma and most of these were elderly.

Unfortunately, when examining a Pap smear (Pap) the lab-
oratory staff often has not received adequate clinical infor-
mation or details of risk factors for endometrial carcinoma
(EC) for the case. In view of the above facts, the conclusions
of the 2001 TBS are that the presence of endometrial cells
should only be reported in women 40 years of age or older.

Cytological Features. The exfoliated endometrial cells are
found in ball-like clusters, the nuclei of which are of a simi-
lar size to intermediate cell nuclei with bland chromatin and
inconspicuous nucleoli [173] (fig. 2.6). These nuclear fea-
tures may be more clearly defined in LBP (fig. 2.7).

Assessment. For an adequate evaluation of benign endome-
trial cells, it is useful to take into consideration the following
situations:



Fig. 2.7. Benign endometrial cells. LBP. Pap, 40X.

HRT in postmenopausal women: Some authors [139, 140]
have found an increased prevalence of benign endometrial cells
and endometrial disease in the Pap from postmenopausal
women on HRT. However, these women have less abnormal
endometrial histology than postmenopausal women who are not
on HRT and who have benign endometrial cells in their CVS.

1UD: Users of an IUD can exfoliate benign endometrial
cells until the 14th day of the normal cycle or later (fig. 2.8).
It is important to inform the laboratory if the patient uses this
type of contraceptive.

Instrumentation: Abraded endometrial cells of the lower
uterine segment may be the result of a vigorous endocervical
sampling (fig. 2.9) [138].

Educational Comment. The 2001 TBS suggests an
optional comment when benign endometrial cells are found
in a woman of 40 years or older. The endometrial cells have
in most cases exfoliated from benign processes and only a
small percentage of women have significant endometrial
lesions [197]. The incidence ranged from 0 to 5% with a
mean of 3%. Bean et al. [11] found that the incidence of EC
in women over 40 was 0.47% before compared to 0.61%
after implementation of the 2001 TBS, and that the differ-
ence was statistically significant. The incidence of clinically
significant endometrial lesions associated with EM was
very low, 1-4% and these patients were symptomatic. The
authors recommend that women in this age group should
have an endometrial biopsy only when additional clinical
indicators are present [19]. These endometrial cells should
be exfoliated glandular cells (not scraped, not histiocyte
cells).

10 The Value of Endometrial Cytology
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Fig. 2.8. Benign endometrial cells in an IUD user. Pap, 40X.

Fig. 2.9. Benign endometrial cells abraded from the LUS.
Endocervical brushing. Pap, 60X.

2.4. Histiocytes and Psammoma Bodies

Histiocytes in association with exodus are frequently
found in the postmenstrual Pap (fig. 2.10) [31, 138].

Isolated findings of histiocytes in the absence of post-
menopausal bleeding, endometrial cells or AGC on a CVS
smear have little relevance for endometrial pathology [147].
A significant clinical history is more important as an indica-
tor for cytohistological study [221].

To complete our revision of some findings previously con-
sidered interesting, we would like to add that the presence of



Fig.2.10. Histiocytes in a Pap smear. 60X.

psammoma bodies in normal smears (fig. 2.11) from asymp-
tomatic women is now considered as an incidental finding
[138].

2.5. Effectiveness of Endometrial Cytology in
Detecting Endometrial Malignancy

Cervicovaginal Smear. The value of the information
provided by the Pap with regard to endometrial pathology
was summarized in the Conclusions of the Endometrial
Forum of the 2001 Bethesda Conference: ‘Cervical cytology
is primarily a screening test for squamous cervical lesions,
but is unsuitable for the detection of endometrial lesions’
[197].

Conventionally the Pap is not expected to detect all
endometrial neoplasias. As the sensitivity and specificity of
CVS for the detection of this neoplasia are low, it is not a cost-
effective screening tool for EC [111, 172]. It is estimated that
among women who have an EA, only about one third shed
abnormal cells that are detected in the Pap (fig. 2.12). The
false-negative rate for EA of major studies varies between
55% [178] and 67% [106] or 68.7% [65].

Endometrial Brushing Techniques (EBT). Among the
numerous techniques to obtain endometrial cytology samples,
the best results have been achieved by EBT (fig. 2.13). The
accuracy of EBT versus curettage and histological investiga-
tion has been tested using different instruments that we pres-
ent in detail in Chapter 3. Most studies report satisfactory
results in the detection of malignant lesions [196].

The Value of Endometrial Cytology
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Fig.2.11. Psammoma body in an endometrial carcinoma high grade.
Pap, 60X.

Fig.2.12. Endometrial adenocarcinoma in Pap smear. 60X.

Adequacy of Samples. Criteria vary among investigators
and with the type of endometrial lesions. An acceptable criterion
for the diagnosis of non-malignant lesions is at least ten large
fragments or clusters of endometrial epithelial cells. Five
groups of well-preserved cancer cells are sufficient for the
diagnosis of EC [150]. Correct sampling using the tested EBT
yields relatively small numbers of malignant cells, 4-10%
[150] and 4% [196].

Assessment of Endometrial Brushing Cytology. The speci-
ficity of EBT is high, ranging from 81 to 100% [150]. The
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Fig. 2.13. Endometrial adenocarcinoma. Endometrial brushing by
Medhosa cannula. Pap, 60X.

accuracy is higher for EC (Nguyen 93%, Skaarland no false-
negatives). Tajima et al. [202] found 126 EC in 62,234
endometrial samples obtained by nylon brush. The false-posi-
tive rate was 8.7%, the positive predictive value was 85.7%,
and the accuracy was 70% for EA. The accuracy is lower for
EH (Nguyen 62%, Skaarland 10 of 50 cases). Kawawa et al.
[104] found 11 cases among 687 cases of primary EC in which
the neoplasia could be detected by endometrial aspiration
cytology but not by endometrial curettage. They suppose that
aspiration cytology may be a more sensitive diagnostic proce-
dure than curettage for EC localized below the endometrial
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Fig. 2.14. Benign endometrial cells. LBP. Pap, 40X.

surface and they confirm the usefulness of endometrial cytol-
ogy in the early detection of cancer. In conclusion, to improve
the accuracy of EBT, we must focus on the quality of sampling
of material from premalignant lesions that make cytological
evaluation difficult [196]. Most of the false-negative reports
were due to insufficient material, pale staining in malignant
cells or diagnostic error [202].

Endometrial Brushing Techniques and Liquid-Based
Cytology. An update of the value of endometrial cyto-
logy using both techniques will be presented in Chapter 3
(fig. 2.14).



Chapter 3
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Techniques of Endometrial Cytology

3.1. Techniques for the Detection and Early
Diagnosis of Endometrial Cancer

The current techniques for the detection and early diag-
nosis of endometrial cancer (EC) can be divided into three
groups:

Cytology: The cytological techniques are presented in this
chapter.

Histopathology: Endometrial tissue for histology can be
taken as an office procedure (Pipelle, microbiopsies) or by an
endometrial curettage (D&C). These techniques will be
described in Chapter 4 [196].

Other Gynecological Techniques: Transvaginal sono-
graphy is the imaging technique of choice for the assessment
of the endometrium in symptomatic patients. The value of
this technique and of hysteroscopy will be discussed by
Dr. E. Iglesias and Dr. M. Rios in Chapter 5. Magnetic reso-
nance imaging has no established role in the screening for EC
but it is the best technique for preoperative staging and is
superior to computed tomography.

3.2.Techniques of Endometrial Cytology

For a cytological technique to be accepted as a useful tool
for endometrial screening it must first be proven to be an
inexpensive, simple (can be used by any gynecologist) and
painless sampling method that is able to obtain representative
endometrial cells. Secondly, it must be shown that accurate
interpretation of samples is possible [165]. Special experi-
ence is needed to screen endometrial smears. Cell morphol-
ogy and diagnostic criteria are different from those of Pap
smears (Pap). One common difficulty is the differentiation
between endometrial and endocervical cells in cases of glan-
dular pathology [129].

Techniques of Endometrial Cytology

Endometrial Aspiration Techniques. After Papanicolaou’s
publication [167] of the Cannule of Cary, many types of can-
nulas have been proposed to obtain endometrial specimens by
aspiration procedures. The use of all of these has been long dis-
continued, mainly due to the risk of spreading malignant cells.
Vassilakos et al. [215] used a metallic or polyethylene cannula.
The Isaac endometrial cell sampler (fig. 3.1) has a metallic can-
nula and a specimen collector [216]. Bibbo [15] reported good
results with a ‘vakutage’ device, and Jensen and Jensen [87]
introduced the Vabra aspiration. The disadvantages of the last
three aspiration procedures are lack of simplicity and high cost.

Endometrial Brushing Techniques (EBT). One important
advantage of these techniques is that samples are processed
similarly to other gynecologic specimens using the standard
Papanicolaou staining technique. Among the different tech-
niques for obtaining endometrial cytology samples, the com-
monest are EBT [49, 159, 229], which we prefer ourselves.
We have ample experience with Medhosa, Mi-Mark,
Endobrush and Endopap methods. The EBT are reviewed
and re-evaluated in the following section [93, 94, 100].

3.2.1. The Medhosa Cannula

We were the first to use this device [90, 91]. The Medhosa
endometrial brushing cannula (fig. 3.2) is 30 cm long, made of
plastic and is slightly curved to facilitate entry into the cer-
vical canal and uterine cavity without danger of perforation.

' il o

Fig. 3.1. Isaac endometrial sampler.
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Fig. 3.2. Medhosa endometrial brushing cannula.

Fig. 3.3. Endometrial sample taken with Medhosa’s cannula.

It has a guide and a plunger. The guide has an introduction
cone at the end equipped with a stop to avoid penetration
when it hits the cervix. The plunger has thin, flexible fins
designed to sweep or brush the endometrium.

Endometrial samples are taken as follows (fig. 3.3): The
introduction cone is inserted into the endocervical canal; the
cone of the cannula houses the thinnest part of the piston
so that it will not touch the cervix. Once the endometrial brush-
ing is completed, the piston is removed and the material is spread
on a slide [92].

Table 3.1 lists the advantages of the EBT by the Medhosa
cannula. There are practically no inconveniences.

In 1995 (J. Ayala, Goldblatt Lecture) we conducted an
enquiry in 24 Spanish hospitals on the results of available
EBT. The largest number of cases (n = 98,481) was by the
Medhosa cannula. No endometrial material was obtained in
6.78%. 1,086 EA were diagnosed. There were 5.13% false-
positive and 3.97% false-negative reports (table 3.2) [92].

3.2.2. Mi-Mark Helix Technique

The Mi-Mark endometrial sampling kit contains two dis-
posable plastic instruments (fig. 3.4). The helix has semisharp
edges to abrade the endometrial lining and it is associated
with a thin probe to dilate the cervix. After its insertion into
the uterus, the helix takes the endometrial material by a
rotational ‘screwing’ movement. Any remaining material is
fixed for histological processing [44, 125].
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Table 3.1. Endometrial cytodiagnosis: Medhosa’s cannula brushing

Advantages

Painless, good patient acceptance. Suitable for ambulatory
sampling. Simple and quick. Cervix clamps, cervix dilation,
analgesia, anesthesia all unnecessary

Absence of complications such as perforation, bleeding, infection

Sterilized presentation

Abundant and well-preserved material. High level of diagnostic
accuracy

Inconveniences
Low incidence of insufficient cytological material

Table 3.2. Endometrial cytodiagnosis: Medhosa’s cannula brushing

Cases Inadequate Correlation Adenoc. False- False-
cyt./hist. positives negatives
98,491 6.78% 22.67% 1,086 5.13% 3.97%

Fig. 3.4. Mi-Mark endometrial sampling kit.

Results of the Technique

Adequacy. Most authors obtained satisfactory and ade-
quate endometrial material for diagnosis (Cramer in 96% of
170 cases) [43]. Crow et al. [44] reported 30% of inadequate
material in smears from a series of 115 patients. In our
review of the results from 9 Spanish institutions including
85,707 patients, 8.23% of samples had insufficient material
[92]. Uvebrant et al. [211] found that Mi-Mark specimens
from a series of 736 patients had inadequate material for



Table 3.3. Endometrial cytodiagnosis: Mi-Mark helix brushing

Author Cases Inadequate Correlation Adenoc. False- False- Sensitivity Specificity
(%) cyt./hist. (%) positives (%) negatives (%) (%) (%)
Spanish 85,707 8.23 26.31 712 8.61 247
hospitals
Cramer 170 4.0 9 97 96
Crow 115 30 3
Urebrant 736 11-30
Burati 335 15.6 14 93

diagnosis in 11% of the premenopausal and in 30% of the
postmenopausal women. For this reason, the Mi-Mark helix
is not recommended in the older age group. Buratti et al. [23]
found that in a series of 335 women at risk of EC, endome-
trial material could not be obtained with the Mi-Mark helix
in 5.6% of cases, and that the endometrial samples were inad-
equate for diagnosis in another 10% (table 3.3).

Accuracy. Cramer and Osborne [43] found a sensitivity of
97%, a specificity of 96% and a predictive value for EA of
97%, with 9 cases of EA. In Buratti’s series of 335 women,
the sensitivity for EA was 93%, the sensitivity for atypical
hyperplasia (AH) was 62%, and that for hyperplasia without
atypia was 76% [23]. Markley and Milan [134] reported 90%
sensitivity for EA. In our review of the Spanish institutions
[92], there were 712 cases of EA with 8.61% false-positives
and 2.4% false-negatives. Most of the authors concluded that
the Milan-Markley helix is satisfactory technique.

3.2.3. Endobrush

The Endobrush device for EBT is composed of a plastic
tube or guide, 2.5 mm in diameter, and a helicoidal thin wire
with a nylon brush, with a plastic enlargement on the end
(fig. 3.5). The Endobrush is inserted through the cervical
canal up to the fundus. The uterine cavity is brushed after the
tube has been withdrawn.

Results of Technique. The results of EBT by Endobrush are
acceptable. Vuopala et al. [217] obtained adequate samples in
94% of 113 cases, and Methelin et al. [124] in 74% of 189
patients treated with tamoxifen. The rate of inadequate sam-
ples is low; Vuopala 2.8%, the Spanish institutions 9.79% in
12,039 cases. However, Methelin reported 28% inadequate
samples in postmenopausal breast cancer patients.

Accuracy. Vuopala did not have any false-negative findings
in 113 cases, but the number of EA was only 5 and there were
2 false-positives. His findings in EH were unsatisfactory.
Methelin did not have any false-negatives but overestimated
the risk of endometrial pathology in 5 patients, 1 of whom was
given a diagnosis of cancer [123, 124]. In a review of figures
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Fig. 3.5. Endobrush device for endometrial brushing techniques.

—\

Fig. 3.6. Endopap device for endometrial brushing.

from four Spanish hospitals, we found 178 cases of EA with

2.16% false-positive diagnoses and 6% false-negatives [92].
In conclusion, the Endobrush endometrial device seems to

be a simple, quick and painless method with acceptable results.

3.2.4. Endopap

Introduced by Palermo [165], the device consists of a
piece of soft plastic with a 2-mm thick dart and 6 small
cavities, through which the endouterine brushing is per-
formed (fig. 3.6).
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Table 3.4. Endometrial cytodiagnosis: Endopap brushing

Author Cases Inadequate Adenoc. Sensitivity Specificity Sensitive
(%) (%) (%) hyperplasias (%)
Meisels 9,710 21.72 68 85 96.9 45.5
Palermo 1,027 8 36 94 31
Bistoletti 468 4 134 96 97-90
Van Hoeven 1,983 15 4 95
Whitaker 95 69.2
Van den Bosch 10.6 5 80
La Polla 2.49 90 58

Table 3.5. Cytopathology of the uterus (Meisels): endometrial
cytology by direct sampling over a 15-year period

Table 3.6. Cytopathology of the uterus (Meisels): comparison of
histology and cytology in 1,825 women

Cytology Case load

n %
Benign 7,294 75.12
Atypical 232 2.37
Malignant 75 0.77
Inadequate 2,109 21.72
Total 9,710 99.98!

Histology Cytology

benign atypical malignant total
Benign 1,426 48 8 1,482
Simple hyperplasia 229 9 4 242
Atypical hyperplasia 16 6 1 23
Malignant 13 8 57 78
Total 1,684 71 701 1,825

ITotal does not equal 100% because of rounding.

Results of Technique

Adequacy. The diagnostic adequacy of samples obtained
by EBT by Endopap is acceptable; Meisels and Morin [131]
reported 78.28% adequacy in 9,710 cases, Palermo [165]
92% in 1,027 patients, Bistoletti and Hjerpe [16] 96% in 468
patients, and Van Hoeven et al. [214] 85% in 1983 cases
(table 3.4).

Accuracy. The largest series of cases has been collected by
Meisels. His results are presented in tables 3.4-3.6. Thirteen
of 78 malignant tumors were missed by cytology (sensitivity
85%) and 56 of 1,482 benign cases were reported as atypical
[48] or malignant [8] (specificity 96.9%). Palermo obtained
a specificity of 94% in 36 cases of EA, and Bistoletti and
Hjerpe [16] a specificity of 96% in 134 EA. Whitaker and
Knight [222] found a sensitivity of 95%, Van den Bosch et
al. [213] 80%, and La Polla et al. [116] 90%. Finally, van
Hoeven et al. [214] reported a specificity of 95% in 1,983
cases but the overall sensitivity for all pathologic lesions was
only 28%.

The accuracy of the cytodiagnosis of EH is lower than of
endometrial neoplasia; Whitaker reported 69.2% sensitivity,
La Polla 58%, Meisels 45.5% and Palermo 31%, but
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Bistoletti and Hjerpe found a specificity of 97% in AH and
of 90% in EH without atypia.

Palermo regards the Endopap sampler as a minicurette that
collects the material in a way similar to a curettage. Its extended
use reduces the number of fractional curettages [165].

In conclusion, it is accepted that the Endopap is a simple
and economical method, which has proven to be effective in
detecting EA, but which is not reliable in the diagnosis of
EH. Special training is necessary in cytological diagnosis.

3.3. Spanish Endometrial Experience

The Spanish cytologist M. de Arcos [4] named the
Spanish School of Endometrial Cytology having found that
over a long time Spanish cytopathologists have accumulated
a wide experience resulting in uniformity of criteria in
endometrial cytology. Spanish cytopathologists have used
generally accepted endometrial brushing devices, and their
experience has been documented in several multicentric
studies (Paris 1976, Barcelona 1982, Montreal 1983). The
Spanish experience up to 1995 including a total of 219,449
patients was reviewed in a survey from 24 Spanish hospitals



Table 3.7. Endometrial cytodiagnosis (Jiménez-Ayala, 1995)

Techniques Cases Inadequate Correlation % Adenoc. False- False-
(%) cyt./hist. positives (%) negatives (%)
Medhosa! 3,331 3.27 763 2291 78 7.35 1.49
Endobrush! 404 3.00 159 39.35 7 0 0
Mi-Mark 8,298 12.13 1,880 22.66 110 3.22 1.50
Total 12,033 6.13 2,802 28.30 195 3.52 1.00
Plus Vilaplana.

Table 3.8. Technical evaluation of endometrial sampling

Technique  Difficulties Complications  Pros Cons Sample Comments
quality
Medhosa Few (in None Simplicity None Good Satisfactory
penetration,
cervical stenosis)
Mi-Mark Few None Endocervical Pain Good Satisfactory
screening
Endobrush  Few None Simplicity None Acceptable Just
acceptable
Endopap Few None Almost Unavailable Good Satisfactory
painless
Cornier Few None For endometrial ~ Poor High Acceptable
biopsy samples percentage of  for outpatient
inadequacy biopsy;
unsuitable
for cytology

and reported by us in the Goldblatt Award Lecture of the XII
International Congress of Cytology in Madrid, May 1995.
We found that 1,086 of EA had been diagnosed with 5.13%
false-positive and 3.9% false-negative reports [92]. I also
presented our personal experience of 12,033 cases over 24
years using EBT with Medhosa, Endobrush and Mi-Mark
devices (table 3.7). In summary, the material was inadequate
in 6.13%. 195 EA were diagnosed with 3.52% false-positives
and 1.00% false-negatives [92]. Finally, our technical evalu-
ation of endometrial sampling by the devices used by
Spanish cytopathologists is summarized in table 3.8.

3.4.Tao Brush

The Tao endometrial sampler, introduced in 1993 in
Indiana University Medical Center, is a long brush with a 16-
cm outer protection, similar to an Endobrush, and employing
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Fig. 3.7. Tao endometrial brush.

the same procedure of endometrial sampling (fig. 3.7). The
processing of material is not simple: it needs the centrifuga-
tion of samples in suspension and the use of special fixatives.
Wu et al. [227] and Maksem [121] have reported a technical
modification which allows histological examination.
Results of Technique. The adequacy of endometrial sam-
ples is variable. Maksem obtained 30% inadequate samples
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Fig. 3.8. Endocyte endometrial brush.

in 50 cases, but Wu obtained 90% satisfactory endometrial
brush samples in 633 cases.

Accuracy. The reported accuracy for this technique is
acceptable. Wu found a sensitivity in AH of 89% and in EC of
96%. Smith et al. [196] found a sensitivity of endometrial cytol-
ogy for detecting EH/EA of 57% and a specificity of 98%.

Currently, the Tao brush endometrial technique can be
considered as an accurate and safe, but not simple procedure
to be used in the outpatients setting to study endometrial
pathology. Wu stated that it has the advantage over the Pipelle
biopsy of being well tolerated by patients. A detailed descrip-
tion and results with the endometrial pathological device
Pipelle is presented in the Chapter 4. We feel that the Tao
brush does not meet all the requirements for use in the initial
evaluation of women at high risk for EC.

3.5. Other Endometrial Techniques

Endocyte

Device. The Endocyte is a two-piece flexible plastic dis-
posable device of 216 X 2.6 mm. The outer section is a pro-
tective plastic tube and the inner polypropylene sampler
scrapes the endometrial epithelium (fig. 3.8). It resembles an
IUD, and is easy to use by gynecologists [203].

Results of Technique. The adequacy of endometrial mate-
rial obtained by Endocyte is acceptable. In Byrne’s [24]
series of 874 patients, 8.2% of the samples were inadequate
for diagnosis. The inadequate rate was 8% in Ferency and
Gelfand’s [61] 200 cases (table 3.9).

Accuracy. The reported accuracy of the Endocyte has been
satisfactory. Byrne found that cytology had a sensitivity of
92% and a specificity of 100% for the diagnosis of benign
versus malignant lesions. Ferency and Gelfand confir-
med the cytological diagnosis of EH in 80.5% and of EC in
100% in a series of 200 cases. 19.5% of hyperplasias were
underdiagnosed as normal endometrium. Porrazzi [41, 169]
found a sensitivity of 81% and a specificity and positive

18 Techniques of Endometrial Cytology

]

Fig. 3.9. Liquid-based cytology: metastatic cancer of ovary. Pap,
60X.

predictive value of 100% in 1,248 asymptomatic women. The
sensitivity was 96%, the specificity 98% and the positive pre-
dictive value 75% in 550 symptomatic women. Zarcone et al.
[233] found 96.55% of diagnostic concordance in 145
endometrial cytologic samples.

In conclusion, the Endocyte method is inexpensive, easy
to use by a gynecologist and is well tolerated by patients. It
seems to be useful for screening asymptomatic woman at risk
of EC but histology is preferable in symptomatic patients
[169].

Endoscan. Several devices similar to Endocyte have been
introduced. The Endoscan consists of a flexible plastic tube
and a curved rod. Segadal [182] reported adequate material
in 92% of 200 patients, and diagnostic agreement in 21 of 23
EC and in 2 of 5 cases with premalignant disease.

Endosearch. This method was developed in Japan by Noda
[153]. It consists of an inner shaft and an external tube that
also collects endometrial tissue in 88.5% of 78 cases.
Cytologic endometrial material was satisfactory in 98.9% of
cases [210]. The reported accuracy of the results is acceptable.

Soficyte. This is another disposable polypropylene instru-
ment like the Endocyte. The success in getting endometrial
specimens is about 90-95%. Nagai et al. [144] reported good
results in 315 patients.

3.6. New Resources for Endometrial Cytologic
Diagnosis

Liquid-Based Cytology (LBP). LBP is a new method of
collecting and preparing cell samples. These are obtained



Table 3.9. Endometrial cytodiagnosis: Endocyte brushing

Author Cases Inadequate Adenoc. Sensitivity Specificity Spec.
(%) (%) (%) hyperplasia (%)
Byrne 874 8.2 92 100
Ferency 200 8 10 80.5
Porrazzi 1,248 28 81 100
550 96 98
Zarcone 145 96.55

Fig. 3.10. Proliferative endometrium with glandular and stromal breakdown. a Cell block: HE, 20X, and b LBP: Pap, 40X.

using different devices, most commonly brushing techniques
for endometrial cytology. The material is placed into a vial
with methanol or an ethanol-based preservative/fixative, and
sent to the Laboratory. The sample is then processed and
deposited on a slide as a thin layer of cells. The LBP includes
automated and semiautomated techniques and preparations
by cytocentrifugation. The ThinPrep (TP) Pap Test (Cytyc
Corp.), and the SurePath LBC (TricPath Imaging, Inc.) are the
two LBPs approved by the US Food and Drug Administration.
Both methods are relatively expensive procedures [131].
Cells in LBP will appear smaller than in conventional
smears since they are fixed in their three-dimensional state.
Glandular cells may ‘round up’ into balls making interpreta-
tion more problematic. This difficulty is reduced by focusing
on different planes at edges of such cell clusters. Parabasal
cells can be misinterpreted as endometrial cells [131].
Published reports refer to greater difficulty in recognizing
glandular lesions, decreased sensitivity for EA, or increased
detection of cervical and endometrial glandular lesions [8, 48,
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72]. Ashfag et al. [6] found similar overall rates of glandular
cytology for conventional smears, 0.11% of 43,284 smears and
TP cytology 0.14% of 25,783 slides. A statistically significant
reduction in the false-negative rate was noted with the TP
method (1 vs. 4 cases; p < 0.2). TP has proven to be more sen-
sitive in detecting EA (65.2 vs. 38.6% by conventional cytol-
ogy; p = 0.010) [181]. Papaefthimiou et al. [166] has used TP
with an Endogyn endometrial device in 491 postmenopausal
women and found a sensitivity of 98.08% specificity of 100%,
positive predictive value of 100%, negative predictive value of
100% and overall accuracy of 98.98%. However, unfortunately
this is a high cost and complex method (fig. 3.9).

Cell Block Preparation. Diaz-Rosario and Kabawat [52]
devised a novel technique to prepare cell blocks that avoids dis-
ruption of glandular structure during preparation. The fluid
remaining after the preparation of the TP slide is subjected to
sedimentation in the inverted TP filter cylinder used for slide
preparation. Sediment is separated from the filter at the bottom
of the cylinder. Filter and sediment are processed for histology
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as a cell block. The authors and Kyroudi et al. [113] found that
the inverted filter sedimentation is useful in the differential
diagnosis of AGC. Kyroudi used the histological material
obtained by inverted filter cylinder and the cytological material
obtained by TP for diagnosis which increased the diagnostic
accuracy of endometrial cytology to 96.3% for benign/atrophic
endometrium, to 100% for EA, to 96% for EH without atypia,
and to 95.3% for AH. Direct endometrial smears are much eas-
ier and faster to prepare than cell blocks, but more difficult to
interpret [113, 114]. The interpretation of the tissue patterns in
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cell blocks or microbiopsies is much easier, although the prepa-
ration is tissue consuming [107] (fig. 3.10a, b).

Autopath 300. Autopath 300, approved for primary
screening of conventional cervical smears, is slightly less
sensitive than manual screening by an experienced cytotech-
nologist, for the detection of endometrial cells in conven-
tional smears. For most patients, routine use of primary
screening of conventional smears is unlikely to contribute to
delays in the diagnosis of clinically significant endometrial
lesions [218].
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Techniques of Endometrial

Histopathology

Many gynecological consultations, especially those related
to abnormal vaginal bleeding, warrant study of the
endometrium. Traditionally the standard method of assessing
the endometrium has been dilatation of the cervix and curet-
tage (D&C) of the uterine cavity under general anesthesia.
Lately, simple, quick, safe and inexpensive methods have
superseded D&C. Cytological techniques have been described
in Chapter 3 and in the current chapter we will describe the
techniques to obtain material for histological study.
Endometrial tissue for histology can be taken as an office pro-
cedure, D&C or by hysteroscopy and curettage (tables 4.1, 4.2)

4.1. Office Procedures (tables 4.3, 4.4)
4.1.1. Vacuum-Based Sampling Techniques

These are the most popular endometrial sampling devices.
Material is obtained by suction generated in one of three
ways: internal piston, vacuum syringe or vacuum pump.

Results of the Technique

The failure rate of aspiration techniques is approximately
10%, the proportion of inadequate samples is 13% and 5%
of women report substantial pain. Regarding diagnostic
accuracy, aspiration techniques (Pipelle, Vabra, Vakutage),
compared to scraping, lavage or a combination, give the best
performance in detecting hyperplasia and endometrial carci-
noma. However, there is evidence that supports the con-
tention that malignant pathology can be missed by outpatient
biopsy and, therefore, additional endometrial assessment
should be undertaken if the material is insufficient, if symp-
toms persist or if intrauterine structural abnormalities are
suspected. In that case, hysteroscopy and curettage are rec-
ommended [21].
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Table 4.1. Techniques to obtain material for histological study

4.1. Office procedures
4.1.1. Vacuum-based sampling techniques
4.1.1.1. Internal piston
Pipelle
Z-sampler
Gynosampler
4.1.1.2. Vacuum syringe
Novak curette
Accurette
Uterine Explora curette
4.1.1.3. Vacuum pump (electric suction devices)
Vabra aspirator
Masterson endometrial biopsy system
Tis-U-Trap
4.1.2. Brushing technique
Mimark helix
4.2. Dilatation & curettage
4.3. Hysteroscopy and curettage

Table 4.2. Indications of endometrial sampling

— Evaluate abnormal uterine bleeding

— Diagnose endometrial cancer or hyperplasia

— Monitor the effects of hormone replacement therapy
— Determine the potential causes of infertility

Table 4.3. Advantages of office procedures

— More convenient for patient and physician

— Generally does not require cervical dilatation

— Anesthesia or analgesia optional, depending on patient’s needs

— Lower rate of complications (uterine haemorrhage, infection and
perforation)

— Approximately 1/10 the cost of D&C per procedure
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Table 4.4. Disadvantages of office procedures

— Blind procedure

— Small false-negative rate. Negative results, including inadequate
sampling, must be interpreted with caution

— Possible errors in histological typing and grading of neoplasia

4.1.1.1. Internal Piston

Internal piston devices generate suction that draws a col-
umn of tissue into the tube when the piston is pulled back
(fig. 4.1).

Pipelle

The Pipelle de Cornier was described in 1984 [39]. It is
made of flexible plastic and is 23.5cm in length and has a
3.1-mm external diameter with a distal circular port. After
the device is inserted into the uterine cavity, negative pres-
sure is generated by pulling back an internal piston. A spec-
imen is then obtained by simultaneously rotating and moving
the device in and out several times within the uterine cavity.
After the Pipelle is withdrawn from the uterus, the distal tip
is removed and the specimen is expelled by advancing the
piston. Innovative features of the Pipelle as compared to pre-
vious devices were the soft plastic tip, the somewhat smaller
distal opening and the plunger or ‘piston’ by which the suc-
tion is applied. The cannula is its own collecting chamber and
the instrument was disposable, which was a commercial
innovation as well.

Results of the Technique

The Pipelle is the most extensively studied ‘office’ sam-
pler. Several studies have compared it with the Vabra aspira-
tor, Novak curette, Tis-U-Trap [105], Accurette and Explora
[120], etc. The Pipelle is equal to or better than these sam-
plers as regards the yield of tissue for histological analysis
and patient comfort.

In a meta-analysis comparing the results of several office
endometrial sampling techniques with D&C, hysteroscopy,
and/or hysterectomy, the authors found that the Pipelle device
was superior to other techniques of endometrial sampling in
the detection of endometrial carcinoma and atypical hyper-
plasia, especially in postmenopausal women [54]. In both
post- and premenopausal women, the Pipelle was the best
device for the detection of endometrial carcinoma, with a sen-
sitivity of 99.6 and 91%, respectively. For the detection of
atypical hyperplasia, the Pipelle device was the most sensitive
technique, with a sensitivity of 81%. Endometrial biopsy
taken with the Pipelle is highly accurate when the diagnosis
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Fig. 4.1. Internal piston device ‘Pipelle de Cornier-like’.

Fig. 4.2. ‘Scanty non-diagnostic material, further investigation rec-
ommended’.

is positive. However, if the findings are negative, the material
may not be representative and other outpatient methods such
as vaginal sonography or outpatient hysteroscopy should be
performed before scheduling conventional curettage, particu-
larly in patients with risk factors (fig. 4.2) [122]. Another pos-
sible disadvantage of the Pipelle is that the initial typing and
grading of endometrial carcinomas made on the Pipelle sam-
ple may not agree with the final diagnosis obtained after hys-
terectomy (fig. 4.3) [179].

Other Internal Piston Devices

Some devices similar to the Pipelle de Cornier have been
described, like the Z-sampler [118] and the Gynosampler.
The principal difference between the Gynosampler and the
Pipelle is the greater degree of rigidity or stiffness of the for-
mer. The Gynosampler is comparable to Pipelle in terms of
adequacy of samples of endometrial tissue obtained and the
degree of patient discomfort associated with the biopsy pro-
cedure. However, the Gynosampler is easier to use than the
Pipelle [136].

4.1.1.2. Vacuum Syringe

Novak Curette

In 1935, Novak [157] introduced the first instrument
designed specifically for in-office endometrial biopsy.



Fig. 4.3. A papillary carcinoma may be suspected, but the diagnosis
obtained after hysterectomy was an endometrioid carcinoma with
focal papillary areas.

Despite the subsequent introduction and evaluation of several
other devices designed specifically for in-office endometrial
biopsy over the past 70 years, the Novak curette has remained
relatively unchanged in design and has been the endometrial
biopsy instrument to which most new devices have been
compared.

The Novak curette is a rigid, stainless steel, non-dispos-
able cannula with a 4.2-mm outer diameter and a 3.2-mm
inner diameter, measuring 25cm in length with a blunt
rounded tip. There is a serrated 1-cm long by 3.2-mm wide
opening 3 mm from the distal end. When negative pressure is
applied to the instrument by a syringe attached to the proxi-
mal end, endometrial contents are drawn into the cannula and
syringe [118].

Results of the Technique

Some studies have compared the Novak curette and the
Pipelle, finding similar adequacy and quality in the samples.
However, the Novak curette is associated with a greater
amount of pain than the flexible plastic alternatives.

Other Devices with Vacuum Syringe

Accurette: This device was proposed in 1982 for obtain-
ing samples of the endometrium for both cytology and his-
tology. It consists of a disposable, collapsible curette made
from a special plastic material with a simple syringe attached
for vacuum aspiration.

A sample of the endometrium is removed by scraping and
collected into a syringe [108]. Although a good diagnostic
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accuracy was reported in the first studies [198], later stud-
ies did not recommend the Accurette for endometrial sam-
pling. Lipscomb et al. [120] recorded a 42% unsatisfactory
rate and Spicer et al. [199] obtained an inadequate histolog-
ical diagnosis in 65 of 136 samples in a prospective study
performed on 102 consecutive patients with postmenopausal
bleeding.

Uterine Explora Curette

The uterine Explora curette is a flexible 3-mm nylon
curette with a Randall-type cutting edge obturator. A 12-cc
Vacu-Lok syringe is used to provide negative pressure and to
collect the material after the curette has been introduced into
the endometrial cavity. In one study, the uterine Explora
curette was found to have the same diagnostic accuracy as
conventional D&C [109].

4.1.1.3. Vacuum Pump (Electric Suction Devices)

Vabra Aspirator

The vacuum curettage was described by Jensen [87] in
1968. This instrument combines vacuum and abrasion, and
was accordingly named ‘Vabra’. It consists of a stainless
steel or rigid plastic cannula with an outside diameter of
3mm. The suction is started by a device that generates a
600-mm-Hg vacuum.

Results of the Technique

In 1982, Grimes [69] compared D&C with the Vabra aspi-
rator and concluded that ‘D&C probably should not be the
primary procedure used for obtaining most samples of
endometrium’. Because of its smaller diameter than the con-
ventional curette, the Vabra was better tolerated than the
D&C, did not require anesthetic, had few complications and
could be used in the office. In spite of the fact that the
method was easy to learn, economical and reliable, it has not
become widely used. One of the disadvantages of Vabra
curettage is the need for a vacuum pump and that the high
negative pressure can cause discomfort to some women.
Techniques using manually applied suction by means of a
syringe or a plunger in the cannula have replaced the Vabra
technique.

Other Electric Suction Devices

Other devices with a vacuum pump have been described,
like the Masterson Endometrial Biopsy System, composed of
a stainless steel cannula similar to Novak’s curette with a
reusable hand-operated pump rather than a syringe, or the
Tis-U-Trap, made of flexible plastic with a self-contained tis-
sue filter, and an external suction source. Theses devices are
almost out of use [105].
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Fig. 4.4. Curette used for D&C.

Table 4.5. Disadvantages of D&C

— Blind procedure

— Mechanical dilatation often performed

— Requires an operating room which increases the cost of care

— The woman usually receives general anesthesia, increasing both
her risk and recovery time

4.1.2. Brushing Technique

Milan and Markley [134] described the Mimark helix in
1973. The material obtained by scraping the inner wall of the
uterus is more suitable for cytological than for histological
examination.

Results of the Technique

Although the Mimark sampling was well tolerated, the
proportion of inadequate samples was reported to be up to
40% for histological specimens and 30% for cytological
specimens and the technique has therefore not been widely
used [44].

4.2. Dilatation and Curettage

D&C is generally performed under general anesthesia
although a local or spinal anesthesia may be an alternative. The
procedure is usually done in a hospital or clinic but does not
require an overnight stay. After the speculum is inserted in the
vagina, the cervix is gradually dilated. A curette (small spoon-
shaped instrument) is then guided through the cervix and into
the uterus (fig. 4.4). The top layer of the lining of the uterus is
carefully scraped off and removed for biopsy (table 4.5).
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Fig. 4.5. Polyps may be missed during D&C.

Results of the Technique

D&C is still considered the gold standard approach in the
investigation of patients with abnormal uterine bleeding. This
is particularly true for women with post-menopausal bleeding
and an endometrium 5 mm or more in thickness since endome-
trial pathology is present in about 60% of these women [103].

The two main problems associated with D&C are focal
lesions of the endometrium and the correct grading of carci-
noma.

In one study the agreement between the D&C diagnosis
and the final diagnosis was unacceptably poor (59%) in
women with focal endometrial pathology detected at hys-
teroscopy, whereas the agreement was excellent (94%) in
women with diffuse involvement [60]. In another study com-
prising both pre- and postmenopausal women with abnormal
uterine bleeding, 40-90% of polyps and 43-66% of hyper-
plasias were missed by D&C (fig. 4.5) [212]. The grading of
carcinoma is another important problem. The hysterectomy
histopathologic tumor grade and depth of myometrial inva-
sion both correlate strongly with the prevalence of lymph
node metastases and survival in patients with endometrial
cancer. Because of the difficulty in accurately predicting
depth of myometrial invasion preoperatively, tumor grade has
been the main measurable preoperative parameter used to
guide surgical management in staging patients with endome-
trial cancer. Unfortunately, tumor grade based on preopera-
tive endometrial biopsy does not always agree with the
grading on the hysterectomy specimen (fig. 4.6). Larson
et al. [117] found that D&C incorrectly graded approxi-
mately 25% of the patients, with a higher grade tumor being
missed in about 10%.
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Fig. 4.6. A grade 1 endometrioid carcinoma was diagnosed after
D&C. The hysterectomy specimen showed solid areas and a grade 2
adenocarcinoma.

4.3. Hysteroscopy and Curettage

Hysteroscopy uses a hysteroscope, which is a thin tele-
scope connected to a light source to illuminate the area to be
visualized, and that is inserted through the cervix into the
uterus. Because the inside of the uterus is a potential cavity,
it is necessary to distend it with either a liquid (saline, sor-
bitol, or a dextran solution) or a gas (carbon dioxide) in order
to visualize the endometrium. After cervical dilation, the hys-
teroscope is guided into the uterine cavity and an inspection
is performed. If abnormalities are found, an operative hys-
teroscope also has a channel to allow specialized instruments
to enter the cavity and perform surgery. Usually a hystero-
scopic intervention is done under anesthesia, but a diagnos-
tic procedure can be performed without anesthesia with
instruments of smaller caliber. Rigid hysteroscopes are the

Techniques of Endometrial Histopathology

Table 4.6. Advantages of hysteroscopy and curettage

— Macroscopic assessment of the whole uterine cavity and its
pathology

— Better results in postmenopausal women (because of atrophic
changes of the endometrium)

— Direct biopsy in the detection of early stages of endometrial
cancer or endometrial hyperplasia, especially focal lesions

most commonly used instruments. Their wide range of diam-
eters allows for in-office and complex operating-room pro-
cedures. The flexible hysteroscope is most commonly used
for office hysteroscopy (table 4.6).

Results of the Technique

Nowadays, hysteroscopy-guided biopsy or curettage is
probably the most accurate method of assessing the
endometrium. Office procedures can be performed easily
and inexpensively in an initial evaluation. However, if insuf-
ficient material is obtained, if symptoms persist or if focal
lesions are suspected, hysteroscopy and curettage should be
performed [21].

Endometrial polyps and hyperplasia, although benign,
should be correctly diagnosed and removed. Firstly, because
the benign pathology may be the cause of the post-
menopausal bleeding and if it is not properly removed symp-
toms may persist, resulting in repeated diagnostic
procedures. Secondly, because some studies indicate that
both polyps and hyperplasia are risk factors for developing
endometrial cancer [168].

Operative hysteroscopy should be considered as an alter-
native of D&C, especially if focal lesions are present. Some
authors consider hysteroscopy the method of choice for the
diagnosis of endometrial and endouterine disease, since they
believe that blind procedures have no place in the diagnosis
of uterine disorders [14].
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New Techniques for the Diagnosis of
Endometrial Pathology

Introduction

In developed countries, endometrial cancer (EC) is the
commonest neoplasia of the female genital tract, represent-
ing almost 50% of all genital cancers. It is becoming increas-
ingly common due to rising living standards, changing eating
habits, the aging of the population, hormonal treatments, etc.,
developing into one of the diseases of modern life [83].

75-80% of cases of cancer of the endometrium occur in
postmenopausal women, in particular among women
between 60 and 70 years of age, only 3—5% occur in women
under 40.

We know that 80-95% of these cancers are first manifested
by postmenopausal metrorrhagia. However, postmenopausal
metrorrhagia is a frequent cause of gynecological consulta-
tion (approx. 5-7.5%) but only 10-15% is due to EC.

While the detection of cervical or breast cancer is based on
screening programs applied to the general population or to
high-risk populations, EC does not lend itself to the same
diagnostic techniques. The general population will not bene-
fit from screening programs, partly as prevalence is not high
enough (10-20 cases/100,000 women/year) and partly
because its preclinical phase is quite short (4—6.6 years) [107].
However, certain high-risk groups do exist which may bene-
fit from the application of diagnostic techniques when the
patients are still at an asymptomatic stage [183] (table 5.1)

For decades fractioned curettage was the preferred
method for diagnosing EC, but, apart from being an invasive
method, requiring both anesthesia and hospitalization, it was
not free of diagnostic error (2—6% false-negatives) in partic-
ular for focal lesions such as polyps, focal hyperplasia or
minor carcinomas of the endometrium. The appearance of
new ambulatory diagnostic methods such as the vaginal
ultrasound scan (TS), endometrial aspiration and hys-
teroscopy have replaced the diagnostic curettage not only in
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the management of postmenopausal metrorrhagia but also as
a screening method for asymptomatic women, since these
methods are all simpler, cheaper and less invasive.

Diagnostic Methods for Endometrial Pathology
5.1. Ultrasound

Abdominal ultrasound scans allow an overall evaluation
of the uterus and its relation to the various pelvic organs, but
it is not a method of screening for endometrial pathology.

Although TS was initially limited to sterility, it is currently
used in day-to-day gynecological practice. The transvaginal
probe has a higher resolution as it moves closer to the internal
genital apparatus. It is a simple, and economical method
(offering excellent value for money), which is also reliable,
risk-free and easy on the patient. It provides information
not only concerning the endometrium, but also on the

Table 5.1. SEGO - Carcinoma of the Endometrium: Consensus
Conference on Prevention of Female Cancer (Coordinator: Prof. R.
Comino Delgado), Cadiz 1997

Score 0 Score 1 Score 2

Age, years <50 50-60 >65
Nulliparity No No Yes
Obesity IMC <25 IMC = 25-27 IMC >27
Diabetes mellitus No No Yes
Estrogen therapy not No No Yes

compensated for

by progesterone
Tamoxifen No <2 years >2 years

Low risk = 0 points, medium risk = 1-2 points, high risk >3
points.




Fig. 5.1. Longitudinal cut of the uterus to measure the ETh.

myometrium and the ovaries. Being an immediately available
diagnostic resource (in many centers it is kept in the gynecol-
ogical examinations room) it is presently the primary and most
important screening tool in the early diagnosis of endometrial
pathology in women with postmenopausal metrorrhagia.

Two aspects are considered in the transvaginal ultrasound
examination of the endometrium: endometrial thickness and
endometrial morphology or sonostructure.

Endometrial Thickness (ETh)

This is based on the fact that EC is almost always associ-
ated with a thick and irregular endometrium and is rarely
seen in a thin endometrium. TS scans allow us to study the
whole endometrial cavity and to select those cases that
require a histological study.

We are dealing with a quantitative, objective variable and
measurements are reproducible from one radiologist to
another. Measurement of ETh is not difficult when certain
norms are observed; a longitudinal cut is made of the uterus
and the endometrium is measured at the point of maximum
thickness, including the two endometrial layers and exclud-
ing the subendometrial hyposonogenic line that corresponds
to the innermost layer of the myometrium (fig. 5.1).

However, there are several factors that can influence the
evaluation of ETh: the phase of the menstrual cycle, obesity,
hypertension, menopausal years, symptoms, hormonal treat-
ment, etc.

In premenopausal women, parallel to the hormonal
changes accompanying the menstrual cycle, endometrial
changes occur that are reflected in the ultrasound image.
Thus, the endometrium in the follicular phase appears as a
thin ultrasonogenic layer, which grows by approximately
0.5 mm/day reaching 9—-14 mm in the secretory phase.

New Techniques for the Diagnosis of
Endometrial Pathology

In postmenopausal women, the level of ETh that should
be considered as pathological varies with the presence or
absence of symptoms and with the number of years since
menopause. It is necessary to determine a level of ETh below
which there is no real probability of endometrial malignancy
in women with postmenopausal bleeding. In Smith-
Bindman’s [195] classic meta-analysis of 85 studies pub-
lished between 1966 and 1996, which included a total of
5,892 women with ETh >5 mm, the sensitivity was 96% and
the specificity 68% for the diagnosis of endometrial pathol-
ogy. The risk of EC in a woman with postmenopausal metr-
orrhagia and an ETh of <5 mm, measured by TS, is less than
1% according to several authors. It would thus appear to be
reasonable not to perform more invasive investigations in
these cases. On the other hand, histological examination is
indicated in cases in which the endometrium is >5 mm thick.
Furthermore, the positive predictive value of the TS increases
with the ETh. Karlsson et al. [103] found the prevalence of
EC to be 2.2% when ETh was 5mm, 19.3% when thickness
was =8 mm and 57.1% when it was =20 mm.

The incidence of hidden or asymptomatic EC is low —
between 1.3 and 1.7 per 1,000 postmenopausal women. In
some countries the use of ETh measured by TS as a screen-
ing technique used in asymptomatic postmenopausal women
has been rejected due to cost considerations, that is to say, in
the light of cost/benefit. However, the increasing frequency
of this type of cancer and of the proportion of post-
menopausal adults increases the need for an early diagnosis.
More and more studies demonstrate the utility of TS scan as
a routine diagnostic method, but not with the cut value of Eth
used in the asymptomatic postmenopausal women.

Endometrial Sonostructure

Various endometrial sonomorphologies correspond more
or less well with different endometrial pathologies. The
specificity and the positive predictive value of the TS can be
improved by adding an assessment of endometrial texture.

Endometrial polyps (EP) are described ultrasonically as
one or more intraluminal formations, which may vary in size,
are rounded, hypersonogenic, homogeneous and well-
defined, and which on occasions are separated from the sur-
rounding endometrium by a sononegative halo.

Endometrial hyperplasia (EH) presents as a diffuse
endometrial thickening of variable sonogenicity (homoge-
neous, hypo- or ultrasonogenic or irregular).

A myoma is seen as a nodular, ultrasonogenic formation
with a non-homogeneous texture, which usually leaves a
posterior shadow. The TS allows us to determine both the
number and size of myomas, to evaluate the intramural exten-
sion of the submucosal myomas and to measure the surgical
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Fig.5.2. Suspicious pattern: uterine cavity occupied by a non-homo-
geneous endometrium with irregular borders.

safety margin, that is, the distance between the external sur-
face of a myoma and the uterine serosa (this being crucial to
the evaluation of the possibility of hysteroscopic resection).

Although there are no specific patterns for each type of
endometrial pathology, we should mention a non-homoge-
neous endometrium that is ultrasonogenic, has an irregular
border to the myometrium, irregular liquid areas, and an
ultrasonogenic halo, among the sonomorphologic parameters
suspected of malignancy (fig. 5.2).

However, assessment of endometrial sonostructure, apart
from being subjective and difficult to measure, depends on
the experience of the ultrasound technician and on the char-
acteristics of the scan, and is more time-consuming.

5.2. Hysterosonography

This is a painless invasive technique causing little patient
discomfort that allows the complete visualization of the uter-
ine cavity, which has been distended by the previous intro-
duction of saline serum through a catheter placed in the
endocervical canal (fig. 5.3). This is a test in real time that
complements the TS when this has not been conclusive. It
increases the predictive value of the ultrasound scan in the
diagnosis of intracavital pathology [59].

5.3. Color Doppler and Pulsed Doppler

This permits the study in real time of the sanguineous
flow through the endometrium, enhancing both the predictive
and diagnostic ability of the ultrasound scan.
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Fig. 5.3. Sagittal cut of the uterus where a cavity, distended by saline
serum, can be seen around an endometrial polyp.
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Fig.5.4. Presence of vascularization in an endometrium suspected to
be malignant. A Doppler of newly formed endometrial vessels. Very
high diastolic flows and very low RI (0.39) are noted.

The color Doppler (fig. 5.4) can identify the presence of
tumoral neoangiogenesis (necessary for the tumor to grow)
while the pulsed Doppler shows us the characteristics of the
speed wave from the flow of these vascular signals, which,
being newly formed, have low peripheral resistance and high
diastolic blood flow. These parameters are measured as
indexes of resistance (RI) and pulse (PI).

We can thus visualize and measure the RI of the uterine,
arcuate, radial and spiral arteries. We can also look for the
vascular pedicle that supplies an EP, or demonstrate the
peripheral vascular distribution of submucosal myomas. The
presence of intratumoral and myometrial endometrial vessels
with low vascular resistance suggests malignancy [58].



Fig. 5.5. Coronal cut of the uterus, showing simultaneously the
endometrium of the uterine horns and the cervix.

Power Doppler or ‘color Doppler energy’ have recently
been introduced in clinical practice. These are more sensitive
to lower speed flows and give us a clearer picture of the vas-
cular architecture.

5.4. 3D Ultrasound (fig. 5.5, 5.6)

These are ultrasound scans that use higher speed sound
waves to create an image and that allow for the later treat-
ment of the image. We can now use what are called 4D, which
give a three-dimensional image almost in real time.

The three-dimensional ultrasound scan not only lets us
study ETh, but also the volume of the endometrium and the
extension and level of invasion of tumors [110].

5.5. Hysteroscopy in the Office

This is, at the present time, the ‘gold standard’ in the diag-
nosis of endometrial pathology as it allows the direct obser-
vation of the endometrium and the taking of directed biopsies
[132]. It is a simple invasive technique, easily learnt, quick
and effective, highly dependent on the clinician and with
some complications or risks that can be minimized by train-
ing and experience.

It not only allows us to take directed biopsies but to treat cer-
tain lesions directly, all this in the clinic and with minimal dis-
comfort to the patient. A rigid stainless steel telescope is used,
which is 25 cm long and 4 mm thick and has a 30° lens at one
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Fig. 5.6. Focal thickening of an endometrium: as well as evaluating
its volume and position, we can see the existence or not of myome-
trial invasion.

end and a cold light column and viewing lens at the other end
(fig. 5.7). Adequate hysteroscopic examination requires dis-
tension of the uterine cavity. This is achieved by one of two
methods: gaseous or liquid distension. Saline serum is gener-
ally used as it is readily available, cheap, easily absorbed by the
peritoneum, of low toxicity and gives good endoscopic vision.

The hysteroscope has a complementary channel that per-
mits the use of several instruments such as scissors, tweezers
or electrodes, which let us perform minor operations such as
the removal of EP, the use of intrauterine devices, the sec-
tioning of adhesions, or directed biopsies.

A great variety of endometrial images are seen in pre-
menopausal women, which are not visible after the
menopause. For this reason, hysteroscopy is far easier in
postmenopausal women in whom atrophy is the commonest
pattern, than in premenopausal patients.

The atrophic endometrium looks like a smooth, thin,
transparent epithelium which lets us see the underlying vas-
cular structures and is easy to study. In postmenopausal
women, any endometrium that has not atrophied must be
biopsied (fig. 5.8).

An EP is seen as an exophytic lesion, which is soft with a
smooth surface and poor vascularization. It is important to
observe all the faces of the EP as well as the surrounding
endometrium. The number, size, position and base of any
polyps can be assessed (fig. 5.9).

Myomas are lumps of different sizes with a pearly surface
and a hard consistency. Vessels of varying calibers are seen
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Fig.5.7. Hysteroscopic column in the office: the cupboard has shelves
to hold the following elements, from the top down: monitor, video cam-
era, video recorder, a light source and the irrigation pump.

Fig. 5.8. Uterine cavity with atrophic endometrium.

on the surface. It is possible to decide the number, size, posi-
tion and especially the proportion of intracavital extension of
myomas (evaluating the angle formed between the edge of
the myoma and the uterine cavity). The European Society of
Hysteroscopy uses the Wamsteker and De Block classification,
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Fig. 5.9. Cavity occupied by an endometrial polyp.

which subdivides myomas on the basis of the percentage of
intramural extension: type 0: the myoma is pedunculated or
sessile, 100% submucosal; type I: over 50% of the myoma is
submucosal, and type II: less than 50% is submucosal (not
accessible to hysteroscopic surgery).

EH is a histologically defined lesion that may have no hys-
teroscopic equivalent. This explains the low sensitivity of
hysteroscopy in the diagnosis of EH. We may see a greatly
thickened endometrium with a wavy or polypoid surface, a
high glandular density and increased vascularization.

Compression with the hysteroscope may leave a deep
mark. Unfortunately we have not been able to define a hys-
teroscopic image that corresponds to all the histological
characteristics of the EH. For this reason, in practical clini-
cal hysteroscopy, EH is simply divided into low- and high-
risk EH (assessing the risk of malignant changes).

In EC, the hysteroscope allows confirmation of the diagno-
sis with almost 100% accuracy, and a specificity of 95%.
Macroscopically, it may appear to be diffuse or focal depend-
ing on whether more or less than 50% of the cavity is affected.
In hysteroscopic terms, two types of EC can be distinguished.
In the hormone-dependent type, the endometrium appears
thickened and polypoid with atypical hypervascularization and
areas of necrosis. In the non-hormone-dependent type there is
a compact tumor resembling an EP or a hypervascularized
myoma, which is surrounded by an atrophic endometrium
(fig. 5.10).



Fig. 5.10. Cancer of the endometrium: endometrium with atypical
vascularization.
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However, hysteroscopy is not an accurate method for pre-
operative evaluation of the depth of myometrial invasion and
of cervical stroma invasion.

In summary, the range of tests we have described are
indeed useful tools in the diagnosis of endometrial pathology.
The uterine cavity, inaccessible as it is to the human eye,
presents diagnostic difficulties that are partly resolved by the
use of the techniques considered here. These techniques
allow us to confirm or suggest a diagnosis, which is usually
confirmed by histological study of the endometrium. These
tests carry no risks and can be performed in outpatients with
a sensitivity and a specificity that varies according to the type
of endometrial pathology present. They are complementary
to existing methods and have a clinical value that should not
be underestimated.
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Chapter 6

Cytology of the Normal

Endometrium -

Cycling and

Postmenopausal

6.1. Histology of the Endometrium

The uterine corpus is composed of a modified mucosa
known as the endometrium, a fibromuscular wall called the
myometrium, and a serosal lining. The uterine mucosa can be
divided into two regions: the mucosa of the lower uterine seg-
ment (LUS) (isthmus) and the mucosa of the corpus proper
(fig. 6.1). The mucosa of the LUS, located between the endo-
cervix and endometrium, is thinner than that of the fundus
and its glands respond only slightly to hormonal stimulation.
There is a gradual morphologic transition from the isthmic
mucosa to the endocervical mucosa.

During the reproductive years the endometrium of the cor-
pus proper undergoes regular cyclic changes as a response to
the release of the ovarian hormones, estrogen and progesterone.

The endometrium consists of simple tubular glands set in
a cellular vascular stroma. It is composed of a thin basal layer

Fig. 6.1. Histology of endometrium. Cell block: HE, 40X.
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(basalis), which abuts on the myometrium, and a functional
layer on top of the basalis. The functional layer is highly
responsive to hormonal ovarian influence in contrast to the
basalis. The functional endometrium consists of a superficial
layer with few glands and abundant stroma (the compacta),
and a deep layer that has many glands and relatively less
stroma (the spongiosa) (fig. 6.2).

The structure and activity of a functional endometrium
reflect the pattern of ovarian hormone secretion. The histo-
logic types of glandular cells are columnar or cuboid. The
endometrium undergoes regular growth and maturation and
when the cycle ends, in the absence of pregnancy, shedding
occurs followed by regeneration. The average duration of the
cycle is 28 days. In a normal cycle the postovulatory phase
lasts 14 days. Changes in the length of the cycle are usually
due to the duration of the proliferative phase, which can vary
from 8 to 21 days [47].

Fig. 6.2. Functional layer of endometrium glands and stroma. Cell
block: HE, 40X.



Fig. 6.3. Stroma of the endometrium. Histology: HE, 20X.

The Glands of the Endometrium. The endometrial glands
are simple tubular glands lined by columnar epithelium or tall,
narrow and closely packed cells with elongated and parallel
nuclei (fig. 6.2). The morphology of the endometrial glands
changes during the different phases of the menstrual cycle.

The Stroma of the Endometrium. The endometrial stroma
consists of pluripotential mesenchymal cells, which at the
beginning of the menstrual cycle are spindle-shaped, poorly
differentiated and joined to one another by cytoplasmic
processes (fig. 6.3). The cells lie firmly anchored within a
network of reticulum fibers. At the beginning of the cycle the
cytoplasm of the cells forms a narrow ring around the nuclei.
Towards the end of the proliferative phase the nuclear chro-
matine becomes less dense. During the secretory phase vac-
uoles and granulocytes appear in the cytoplasm, and some of
the cells differentiate into predecidual cells.

The stroma of the basalis is more cellular than that of the
functional layer of the endometrium and nucleocytoplasmic
ratios are high. Thick-walled arteries, lymphocytes and lym-
phoid aggregates are present.

6.2. The Endometrial Smear

A smear obtained by endometrial brushing techniques
(EBT) of the normal endometrium is composed of large
sheets of surface epithelial cells in a honeycomb pattern with
gland openings, and poorly cohesive stromal cells with oval
nuclei and ill-defined cytoplasm. There are histiocytes, gran-
ulocytes and red blood cells mixed with cell fragments and
mucus in the smear background. Tumoral diathesis is absent
(fig. 6.4).
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Fig. 6.4. Components of endometrial smear. Pap, 20X.

Fig. 6.5. Endometrial epithelial cells. Pap, 40X.

Endometrial Epithelial Cells

The cells of endometrial glands and surface epithelium
present the same morphology, both are columnar or cylindri-
cal. Their morphology changes from the proliferative to the
secretory phase. Ciliated glandular cells can be identified in
a few cases, often in estrogen-stimulated endometrium.

Endometrial epithelial cells occur in sheets or cohesive
groups, seldom with a honeycomb pattern. Isolated cells are
common. They show little variation in size and shape with
scant cytoplasm and round, ovoid or elongated nuclei with
dense chromatin. Nucleoli are usually not visible. Cell bor-
ders are ill-defined (fig. 6.5). Mitotic figures are common in
the proliferative phase. The morphology seen in the secretory
phased is described below.

33



a

Fig. 6.7. Smear of LUS. Pap, 60X.

In liquid-based samples (LBP) endometrial cells may
appear more hyperchromatic and more pleomorphic with
somewhat more prominent nucleoli than in conventional
smears (fig. 6.6). In general, the improved diagnostic yield
of LBP tests may be attributed to better cell preservation
and the absence of obscuring blood or inflammation that is
often encountered in conventional smears. This allows the
detection of even low numbers of diagnostic cells on LBP
tests.

The glandular cells derived from direct sampling of the
LUS include larger groups with gland openings, branched
glands and nuclear palisading within the fragments accom-
panied by endometrial stroma [76] (fig. 6.7).
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Fig. 6.8. Stromal cells of the endometrium. Proliferative phase.
Endometrial brushing: Pap, 40X.

Stromal Cells of the Endometrium

The endometrial stromal cells are mesodermal cells,
mainly of fibroblastic, seldom of histiocytic type. In the
endometrial brush smears the morphology of the endometrial
stromal cells varies with the clinical status of the patient and
with the phase of the menstrual cycle. In the early prolifera-
tive phase the stromal cells occur singly or in loose groupings,
they have scant cytoplasm and ovoid or fusiform nuclei (fig. 6.8).
In the late proliferative and early secretory phases the stromal
cells appear as more cohesive groups of spindle cells (fig. 6.9).
Variable degrees of predecidualization, form small isolated
stromal cells to large predecidual cells with abundant cyto-
plasm and ovoid or vesicular nuclei and seldom with obvious
nucleoli, can be seen during the later secretory phase.



Fig. 6.9. Stromal cells of the endometrium. Secretory phase. Cell
block: HE, 40X.

Fig. 6.10. Proliferative phase. Cell block: HE, 40X.

6.3. Patterns of Normal Endometrial Smears
6.3.1. Endometrial Smear during the Menstrual Cycle

Proliferative Phase

Histology. Estrogenic stimulation causes the endometrium
to regenerate and proliferate. In the early proliferative phase
the glands are straight and narrow and the glandular epithelium
is cubo-columnar. Nuclear chromatin appears dispersed and
mitotic figures are present. The stromal cells also show
mitotic activity and have ill-defined borders (fig. 6.10). In
the late proliferative phase the glands increase in size and
appear tortuous with pseudostratification of the epithelium
showing nuclei at different levels. The stromal cells are small
and spindle-shaped similar to predecidual cells.

Cytology of the Normal Endometrium —
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Fig. 6.12. Glove finger in proliferative phase. Pap, 10X.

Cytology. In the early proliferative phase, EBT show glan-
dular cells in cohesive monolayered sheets. They sometimes
appear as straight or twisted tubular structures resembling
glove fingers irregularly sheared at the ends, the so-called
glove-finger pattern (fig. 6.11) [40]. Almost all the tubular
fragments are open at both ends (open type), but a few are
closed at one end (closed type) and have a cup-like, a half
moon, or spherical shape [160]. The nuclei are of uniform size
and shape and have granular chromatin and distinct micronu-
cleoli. Loose aggregates of stromal cells, which have oval
nuclei and poorly defined cytoplasm, can be identified. In the
late proliferative phase, sheets of endometrial cells are highly
cellular with nuclear crowding, denser nuclear chromatin and
frequent mitotic figures. Tubular structures are small and a
glove-finger pattern is frequently seen (fig. 6.12).
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Fig. 6.13. Secretory phase. Histology: a subnuclear glycogen vacuoles, HE, 20X and b spiral arteries.

Secretory Phase

Histology. During the early secretory phase the
endometrium shows the effects of both progesterone and
estrogen influence. The endometrial glands undergo progres-
sive distension, appear plumper and more tortuous and are
lined by low columnar cells. Subnuclear cytoplasmic glyco-
gen vacuoles may discharge into the gland lumina. In the late
secretory phase, stromal cells increase in size and volume
and they acquire an epitheloid appearance called predecidual
cells. The finding of spiral arteries surrounded by a cuff of
predecidual stromal cells is useful in diagnosis (fig. 6.13).

Cytology. In the early secretory phase, the glandular cells
become larger with a well-defined clear cytoplasm and a
honeycomb pattern. The spindled stromal cells occur in loose
or cohesive aggregates. The secretory glandular cells and the
stromal predecidual changes are more evident in the late
secretory phase (fig. 6.14). The predecidual cells are arranged
in small irregular sheets and have abundant dense cytoplasm
without vacuolization. Their nuclei have an irregular chromatin
structure and visible micronucleoli.

Menstrual Phase

Histology. In the menstrual phase, a plane of separation
appears between the superficial endometrium and the basal
layer. A variable amount of functional endometrium remains
attached to the basalis.

Cytology. EBT produces a bloody smear with many ball-
like tissue fragments (menstrual cell balls) consisting of
degenerate glandular cells surrounded by predecidual cells
[205]. The stromal cells have ovoid, small, pyknotic nuclei
and may appear as aggregates. Isolated predecidual cells,
neutrophils and nuclear debris are present in the background.
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Fig. 6.14. Secretory phase. Pap, 40X.

Cervicovaginal smears have a bloodier and dirtier back-
ground with typical exodus, menstrual cell balls and dis-
persed epithelial and stromal cells (fig. 6.15).

Summary of Endometrial Cytology during the Menstrual
Cycle. Based on a review of current knowledge and on more
than 35 years’ experience using adequate diagnostic criteria,
a cytological diagnosis of normal cyclic endometrium is pos-
sible with acceptable accuracy (Coscia 92%) [40]. True
endometrial dating is more difficult, in our experience
impossible. Of greater practical importance is the identifica-
tion of an early secretory phase in EBT to confirm ovulation.
Endometrial cytology has specific problems. A proper cyto-
logical training and a good knowledge of the endometrial
histopathology in various clinical conditions is necessary to
achieve acceptable accuracy.
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Fig. 6.16. Atrophic endometrium in postmenopausal woman.
Histology: HE, 40X.

6.3.2. Endometrial Cytology in the Menopause

Histology. Following the physiological decline of ovarian
function with a fall in the secretion of both progesterone and
estrogen, the postmenopausal non-functional endometrium
usually changes progressively over a few years into an
atrophic endometrium (fig. 6.16). But in 20-30% of women
this transformation may take several years. We found signs of
proliferative endometrial activity in such cases sometimes
persisting for many years. It is very important to bear this in
mind before prescribing hormone replacement therapy.

Atrophic Endometrium. Since the endometrium is thin,
endometrial biopsy samples are often scanty if not inadequate.
In more adequate samples there are sparse remnants of narrow
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Fig. 6.17. Senile cystic atrophic endometrium. Histology: HE, 20X.

glands lined by a low epithelium with small inactive nuclei,
supported by a dense fibrous stroma of spindle cells. The func-
tional layer is difficult or impossible to separate from the
basalis. More commonly than atrophy, we find signs of weak
proliferative activity of the endometrium. In such women, the
menopause seems to develop gradually over a few or many
years. A third common pattern of menopausal endometrium is
seen when the last cycles were anovulatory or had irregular
proliferative phases, which results in a senile cystic atrophy
(fig. 6.17). The stroma becomes fibrous and the glands vary in
size, some of them are narrow and tubular, but many are dilated
and cystic. The glandular epithelium is cuboidal and inactive
but has a tendency to become polygonal. This histological pat-
tern may be mistaken for glandular-cystic hyperplasia.

Cytology. EBT from atrophic endometrium are sparsely
cellular containing straight tubular glands and few surface
epithelial cells. The epithelial cells are smaller and their
appearance is less characteristic and they have a low columnar
or cuboidal shape. There are scattered, shrunk stromal cells
with scanty cytoplasm. Mitotic figures are absent (fig. 6.18).

In the weakly proliferative endometrium, EBT contain
glandular cells analogous to those seen in the early prolifer-
ative phase of the menstrual cycle, except that there are fewer
mitotic figures and the nuclei seem less crowded (fig. 6.19).
The disordered proliferative endometrium of postmenopausal
women usually yields endometrial smears similar to those
from the endometrium of the proliferative phase in the repro-
ductive years [205]. In senile cystic atrophy EBT produces
a moderately cellular smear with few tubular glands and
proliferative surface endometrial cells. Scattered stromal
cells complete the pattern and distinguish it from cystic
hyperplasia.
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Fig.6.19. Weakly proliferative endometrium. a Cell block: HE, 20X
and b endometrial brushing: Pap, 20X.
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Table 6.1. Differential diagnosis of normal endometrial cells

Epithelial cells Stromal cells
Shedding Large sheets Loose grouping. Single
Cell pattern ~ Honeycomb. Tube Irregular sheets
Type of cell ~ Columnar. Cylindrical Fibroblast. Histiocyte
Shape Round. Oval Spindle
Nuclei Round Oval. Fusiform
Cytoplasm Dense. Relatively scanty 11l defined. Predecidual

Table 6.2. Differential diagnosis of endometrial and endocervical
cells and histiocytes

Endometrial Endocervical Histiocyte
Cell pattern ~ Dense sheets Honeycomb. Dispersed
Palisading
Size Double that of ~ Larger than Great
granulocyte endometrial variation
Nuclei Vary in shape ~ No variation of ~ Variation in shape
not in size shape and size and size
Cytoplasm  Ill-defined Well-preserved ~ Microvacuolization

Fig. 6.20. Differential diagnosis with endocervical cells. Cytology:
Pap, 40X.

6.4. Differential Diagnosis of Normal
Endometrial Cells

In table 6.1 we present the main cytological features distin-
guishing normal endometrial epithelial cells from stromal cells.
In table 6.2 we compare the arrangement, size, nuclear features
and cytoplasm of normal endometrial cells, endocervical cells
and histiocytes (figs. 6.20, 6.21). It is not difficult to distinguish
cells of secretory endometrium from endocervical cells.



Fig. 6.21. Differential diagnosis with histiocytes. Pap, 40X.

Fig. 6.22. Differential diagnosis of a late proliferative phase and
b cystic hyperplasia. Endometrial brushing: 20X.
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Fig. 6.23. Differential diagnosis of pseudodecidual cells with hyper-
plasia. Endometrial brushing: 40X.

We consider it useful to comment on some specific situa-
tions, which frequently present diagnostic problems in the
routine examination of endometrial smears. To differentiate
between proliferative and inactive endometrium, we must
look carefully for mitotic figures, which are more frequent in
a proliferative endometrium. It is more problematic to dis-
tinguish between late proliferative endometrium and cystic
hyperplasia (fig. 6.22). Prominent overlapping of cells within
sheets and increased number of mitoses is more evident in
hyperplasia. Finally, pseudodecidual cells could be confused
with cells of hyperplasia due to the irregular arrangement
and overlapping of cells in the sheets. A careful evaluation of
the cytoplasmic features and confirming the absence of
mitoses will be useful (fig. 6.23).
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Chapter 7

Benign Endometrial Lesions

While endometrial cytology has been widely recognized
as a reliable technique in the diagnosis of premalignant and
malignant lesions of the endometrium, very little has been
published about benign endometrial lesions. The main
reason may be the limitations of cytology in making a
specific diagnosis of benign lesions and that a biopsy is
therefore generally preferred. The cytological aspects of
benign endometrial lesions are summarized in this chapter
(table 7.1).

7.1. Inflammation

A diagnosis of endometritis depends on the presence
of specific cellular components. Lymphocytes and poly-
morphonuclear leukocytes are normally present in differ-
ent phases of endometrial growth and maturation. In contrast,
plasma cells are not normally present in the endometrium.

Except for rare forms of endometritis established by
hematogenous implantation or descending infection from the
fallopian tubes (e.g. tuberculosis), most types of endometri-
tis result from ascending infection through the cervix, mainly
during menses, abortion, delivery or instrumentation.

7.1.1. Non-Specific Acute and Chronic Endometritis

Acute endometritis is reflected in smears by a dirty back-
ground and an inflammatory infiltrate of neutrophils and
lymphocytes. As in other inflammatory processes, epithelial
cells may present reactive atypical changes, which can some-
times raise the differential diagnosis of malignancy.
Moreover, acute endometritis may be associated with an
endometrial cancer.

Chronic endometritis is associated with IUD, abortion or
pregnancy, generally when the endometrium does not shed.
It is characterized by a stromal inflammatory infiltrate of
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lymphocytes and plasma cells. The identification of plasma
cells is regarded by many as the sine qua non of chronic
endometritis (fig. 7.1).

7.1.2. Specific Endometritis

Tuberculosis. Tuberculous endometritis caused by
Mycobacterium tuberculosis is a manifestation of a systemic

Table 7.1. Benign endometrial lesions

1. Inflammation

2. Dysfunctional uterine bleeding

3. Effects of radiation

4. Benign endometrial tumors: endometrial polyps

Fig.7.1. Chronic endometritis. Presence of plasma cells. Histology:
HE, 40X.
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Fig.7.2. Chronic inflammation with multinucleated histiocytes. Pap,
40X.

disease. The endometrium is the second most commonly
infected site in the female genital tract after the fallopian
tubes. Patients with tuberculous endometritis are nearly
always sterile because endometrial involvement develops
secondarily from tubal infection.

The histological diagnosis of tuberculosis is difficult and
there have been few reports of the cytological findings and
diagnosis [164]. Typical granulomatous inflammation with
Langhans giant cells is not always present, and a non-specific
endometritis with lymphocytes and plasma cells may be the
only manifestation (fig. 7.2). If tuberculosis is suspected, a
curettage should be performed during the late secretory or
menstrual phase of the cycle, before any granulomas possi-
bly present are shed during the menses.

Fungal Infections. Rare infections by blastomycosis, coc-
cidiomycosis, candida and crytococcosis have been
described in histological reports. We have found no reports
of the cytological diagnosis of fungal infections although it
should be possible to demonstrate fungal elements in smears
using special stains.

Viral Infections. Herpes virus, cytomegalovirus and human
papillomavirus are the only viruses known to infect the endo-
metrium. Ground-glass nuclei, round basophilic inclusions or
koilocytes may respectively be found in cytological samples.

Parasitic Infections. Schistosoma, Enterobius vermicularis
and Echinococcus granulosus present with a granulomatous
inflammation simulating tuberculosis. Toxoplasma gondii
produces a non-specific inflammation of the endometrium.

Benign Endometrial Lesions
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7.2. Dysfunctional Uterine Bleeding

Dysfunctional uterine bleeding (DUB) is a clinical term
used to describe bleeding not attributable to an underlying
organic pathologic condition. DUB generally results from
derangement in the magnitude or duration of estrogen and
progesterone effects on the endometrium.

Bleeding as a result of anovulatory cycles is the most
common cause of DUB in women in the reproductive age
group, but it characteristically occurs at menarche and at
menopause. Histological examination shows glandular and
stromal breakdown with proliferative glands and stromal
cell condensation (fig. 7.3). In fact, it is a proliferative
endometrium where the normal architecture has collapsed.
As in other organs, cytology is limited when architectural
criteria are the basis of the diagnosis. Furthermore, squa-
mous, mucinous or ciliated metaplasias can occur, and spe-
cial attention must be paid to eosinophilic syncytial change.
In eosinophilic syncytial change, the cells have prominent
eosinophilic cytoplasm and nuclei are enlarged, irregular
and may present small nucleoli. This is not real atypia, and
should not be misinterpreted. We must remember that
anovulatory cycles are typical around menopause and pres-
ent as bleeding, so our main differential diagnoses are pre-
malignant and malignant lesions. These changes can be a
real challenge in cytology, where glandular and stromal
breakdown is difficult to diagnose without architectural cri-
teria (figs. 7.4, 7.5).
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Fig. 7.4. Glandular and stromal breakdown. Disorganized endo-  Fig. 7.6. Effects of radiation. Nuclear enlargement, pleomorphism and
metrial group and a possible vessel or fibrin aggregate. Pap, 40X. hyperchromasia and a large cytoplasm. Pap, 60X.

Fig.7.5. Glandular and stromal breakdown. Presence of neutrophiles ~ Fig. 7.7. Endometrial polyp. Large non-atypical epithelial sheet.

in a disorganized endometrial group. Pap, 40X. Pap, 20X.
7.3. Effects of Radiation 7.4. Benign Endometrial Tumors
As in other organs, radiation causes nuclear changes such Endometrial polyps are by far the most frequent benign

as enlargement, pleomorphism and hyperchromasia (fig. 7.6).  endometrial tumor. The prevalence of endometrial polyps in
The cytoplasm often becomes granular and vacuolated. the general female population is estimated to be approxi-
Postradiation changes can be difficult to differentiate from  mately 25% [187]. A higher prevalence of endometrial polyps
recurrent endometrial carcinoma. is found among menopausal women treated with tamoxifen as
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well as in women with cervical polyps, in women of an
advanced age and in those undergoing hormonal replacement
therapy. Abnormal uterine bleeding is frequently the present-
ing symptom but polyps are often asymptomatic and found
during routine ultrasound examination.

The endometrial polyp is a pedunculated or sessile excres-
cence of the endometrium containing variable amounts of
glands, stroma and blood vessels. Histological diagnosis can
be very difficult when the specimen is fragmented. In the same

Benign Endometrial Lesions

way, a specific cytological diagnosis is usually not possible.
Endometrial cytology can rule out malignancy in many cases,
but is not able to differentiate if the epithelium obtained is part
of a polyp or from the surface of the endometrium (fig. 7.7).

Another point to bear in mind is the association of pre-
malignant changes, and even carcinomas confined to polyps.
In one study, the rate was high (6.3%) and old age, menopausal
status and polyps >1.5 cm were associated with significant
premalignant or malignant changes [9].
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Chapter 8

Cytopathology of Endometrial

Hyperplasias

8.1. Introduction

Endometrial hyperplasia (EH) is currently regarded as a
spectrum of morphologic alterations ranging from benign
changes induced by an abnormal hormonal environment to
premalignant disease (WHO). It is also accepted that EH is
the most important precursor of endometrial cancer (EC) and
that it precedes neoplasia by several years. As a consequence,
diagnosis and treatment of such premalignant lesions of the
endometrium represent a major objective for EC prevention
and a major challenge to cytopathologists, pathologists and
gynecologists.

8.2. Histopathology

8.2.1. Criteria for Histological Typing

EH is generally divided into four different categories
based on architectural and cytological characteristics.
Hyperplasia is designated as simple or complex (adenoma-
tous) depending on the degree of architectural complexity,
and as EH (typical) (fig. 8.1) or atypical hyperplasia (AH)
depending on the cytological features.

8.2.2. WHO Classification of Endometrial Hyperplasia

Classification. Using the WHO classification, it is possi-
ble to identify many precancerous lesions. However, this clas-
sification needs to be modified on the basis of current criteria,
which we will discuss later (Hecht). Many classifications had
been proposed prior to 1994 when the WHO adopted its cur-
rent scheme (table 8.1). This is in principle based on an
assessment of the presence or absence of cytological atypia.
Reproducibility is poor with an interobserver kappa value of
0.3-0.47 [77]. Molecular data was not available at the time.
However, it remains the best available classification.
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Hyperplasia (EH) without Atypia. The histological pattern
shows an excessive proliferative response to an unopposed
estrogenic stimulus: the endometrium reacts in a diffuse
manner with a balanced increase of both glands and stroma.
In some areas glands appear cystically dilated, which

Fig. 8.1. Simple hyperplasia. Histology: HE, 10X.

Table 8.1. WHO classification of endometrial hyperplasia

Hyperplasia (typical)

— Simple hyperplasia without atypia

— Complex hyperplasia without atypia
(adenomatous without atypia)

Atypical hyperplasia

— Simple

— Complex (adenomatous with atypia)




Fig. 8.2. Simple hyperplasia without atypia. Histology: HE, 40X.

contributes to an increase in the endometrial volume. The lin-
ing epithelium is pseudostratified to stratified, and its cells
never show cytological atypia. They resemble those of pro-
liferative endometrium. The glandular component may show
a limited penetration into the stroma, and is sometimes active
with occasional mitotic figures (fig. 8.2).

An important characteristic of EH without atypia is the
low risk of progression to EC.

In simple hyperplasia, glands are tubular, frequently of a
cystic or angular type, and their epithelial cells have elon-
gated nuclei without atypia.

In complex hyperplasia (adenomatous without atypia)
there is a greater degree of glandular proliferation and crowd-
ing, and architectural irregularity of size and shape of glands.
Anarchic side buds and outpouching explain the typical ‘fin-
ger in glove’ appearance. Squamous epithelial morules may
also be present. Cytological atypia is never present (fig. 8.3).

Atypical Endometrial Hyperplasia (AH). AH affects only
the glands and not the stroma. It is usually focal but may be
multifocal or diffuse. The glandular epithelium shows irreg-
ular stratification and loss of nuclear polarity. The reduced
stroma causes the characteristic back-to-back arrangement of
the glands. The key diagnostic features are the nuclear and
cytoplasmic abnormalities of the glandular lining cells, in
particular those seen in the nuclei; chromatin clearing,
enlarged nucleoli and irregular nuclear membranes (fig. 8.4).

Simple AH is uncommon and shows the above features
of atypical glandular cytology associated with the architec-
ture of simple hyperplasia. In complex AH, there is both an
increased glandular complexity and abnormal morphology
with cytological atypia. Squamous morules are also

Cytopathology of Endometrial Hyperplasias

Fig. 8.4. Atypical hyperplasia. Histology: HE, 40X.

present. Evident features of adenocarcinoma (EA) are
always absent.

AH is a premalignant disease with a high risk of progres-
sion to EC (approx. 30%) and requires more radical treat-
ment than the EH.

8.2.3. Multicentric European Study on Endometrial

Hyperplasia

The WHO classification of EH is generally accepted but
the assessment of cytological atypia is a key problem in
classifying individual cases into one of the four different
WHO categories. When we try to separate the simple and the
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Table 8.2. WHO classification European Pathologists’ Classification
(1999)

Proliferative endometrium
Secretory endometrium

Cyclical endometrium

Other

Simple hyperplasia Hyperplasia

Complex hyperplasia

Atypical hyperplasia Endometrioid neoplasia

Well-differentiated carcinoma

complex categories of EH without atypia we often find over-
lapping histological features of both processes [12]. In some
cases it becomes difficult to decide what the crucial diag-
nostic feature is. Dietel [53] and other authors suggest that it
may be preferable to consider only one category. Regardless
of other considerations, both conditions need the same treat-
ment with progestagens.

A similar situation occurs in relation to the simple and
complex categories of AH. Besides, simple AH is almost
non-existent. Finally, the distinction between AH and low-
grade EC is often difficult.

A multicentric European study by five expert gynecolog-
ical pathologists has been carried out to test the repro-
ducibility of the WHO classification [12]. The intraobserver
(85-89%) and interobserver (70—82%) agreements confirm
that the difference between simple and complex hyperplasia
is not reproducible. Both categories have the same prognosis
and the distinction is not useful to clinicians either. It is
preferable to assign both lesions to a single category named
hyperplasia. The poor agreement in the histological diagno-
sis of complex hyperplasia and AH, and the lack of repro-
ducibility in the histological recognition of stromal alteration
to differentiate AH and well-differentiated EA suggest that
the WHO classification should be simplified (table 8.2)
when applied to biopsy and curettage specimens. This could
be achieved by creating a combined category to include sim-
ple and complex hyperplasia called ‘EH’, and another com-
bined category for AH and well-differentiated EA called
‘endometrioid neoplasia’ (EN) (figs. 8.5, 8.6) The European
study found that the diagnoses of EH and EN were highly
reproducible between observers from different institutions.
Other important results of this study are that glandular
crowding is the best histological feature to differentiate
cyclical endometrium from EH, and that nuclear pleomor-
phism is the most reproducible cytological feature to differ-
entiate EH from EN. The new term EN was introduced by
Sherman and Brown [186]. Fox and Buckley [63] came to the
same conclusion as the European pathologists.
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Fig. 8.6. Endometrioid neoplasia. Histology: HE, 40 X.

8.2.4. Contemporary Approach to Endometrial

Hyperplasia

The poor reproducibility of the 1994 WHO classification
of EH is an important issue of debate. New concepts of
pathogenesis of EH have been incorporated into an inte-
grated genetic, histomorphometric and clinical outcome
model of premalignant disease.

Following the European Multicentric Study (1999), a new
approach has been proposed by Mutter [142] and the
Endometrial Collaborative Group (ECG) (2000). This will be
presented below. Both studies recommend a simplification of
the WHO classification by reducing its four categories to
two. This simplification has the advantage of a high degree



Fig. 8.7. Endometrial intraepithelial neoplasia. Histology: 60X.

of reproducibility of histological diagnosis and facilitates the
understanding by clinicians. Prognostic accuracy does not
decrease. EH is a benign lesion easily treated by hormones
with almost no risk of progression to EC. The second cate-
gory (EN/EIN) is a premalignant or already malignant dis-
ease with a high risk of progression (about 30%), which
needs more radical therapy [53].

Some authors [170, 192] do not agree with the new
approach on endometrial intraepithelial neoplasia (EIN) but
there is common agreement that the WHO classification
needs to be modified [230]. The new classification of EIN
and EN is gradually being accepted [191].

8.2.5. Endometrial Intraepithelial Neoplasia

Concept. Endometrial precancers are monoclonal benign
neoplasms prone to malignant transformation. A type collec-
tion, organized by Mutter and the ECG, has identified pre-
cancers by their monoclonal growth and continuity of
acquired genetic markers, which occur between premalig-
nant and malignant phases of tumorigenesis. They call these
premalignant lesions EIN, and have defined new architec-
tural and cytological criteria using computerized morphom-
etry [143].

Architectural Features. Four criteria must be met to diag-
nose a lesion as EIN: (1) the amount of glands exceed the
amount of stroma with a reduction of stromal volume to less
than half of the total sample volume; (2) epithelial cells
within the architecturally abnormal focus must be cytolo-
gically different from those of the adjacent endometrium;
(3) the size of the abnormal focus must exceed 1 mm, and
(4) mimics of EIN and EC must be excluded (figs. 8.7, 8.8).
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8.8. Well-differentiated
Histology: HE, 40X.

Fig. endometrial adenocarcinoma.

EIN Nomenclature Proposal for Endometrial Precancers.
Mutter’s proposed new classification (table 8.3) shows the
diagnoses and the therapeutic implications of the new classi-
fication system of endometrial precancers using EIN termi-
nology. Most AH according to the WHO nomenclature, and
lesions with less atypical cytology but with an architectural
pattern diagnostic of precancer, are focal and are considered
to fall into the category of EIN. EH is generally diffuse.
Anovulatory endometrium and endometrium exposed to
unopposed estrogen is placed in the category of hyperplasia.
Mutter [142] and the ECG as well as Koss and Melamed [106]
suggest that monoclonaty and instability of microsatellites are
the principal molecular abnormalities linking EIM to EC [77].

Hecht et al. [77] demonstrated a good correlation between
subjectively applied criteria for the diagnosis of EIN and
objective morphometry. They successfully segregated
patients into high and low EC risk groups with better repro-
ducibility (75% of cases) than a diagnosis of AH.

Management of EIN. This is quite similar to that previ-
ously offered to patients diagnosed as AH but can also
include the option of hormonal therapy with progestin in
conjunction with careful surveillance.

8.3. Cytopathology of Endometrial
Hyperplasias

8.3.1. The Spanish Society of Cytology Endometrial

Nomenclature

The nomenclature of the cytopathological patterns of
endometrial lesions has been discussed by several institutions
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Table 8.3. Data from Mutter et al. [142] and the Endometrial Collaborative Group (2000)

WHO nomenclature

EIN nomenclature

Functional
category

Management

Simple nonatypical hyperplasia
Complex nonatypical hyperplasia

Simple atypical hyperplasia
Complex atypical hyperplasia

Adenocarcinoma

EH, endometrial hyperplasia

Estrogen effect Hormonal therapy

EIN, endometrial Precancer Hormonal or surgical
intraepithelial neoplasia therapy
Adenocarcinoma Cancer Based on stage

with a special interest in endometrial cytopathology. The
Spanish Society of Cytology (SEC) [155], when recom-
mending TBS for reporting vaginal and cervical cytology
[112] to its members, extended the nomenclature to include
endometrial cytology. The SEC included a category of cyto-
logical abnormalities (table 8.4) for which histological con-
firmation is recommended. The subtype ‘atypical glandular
cells’ histologicallly corresponds to AH and well-differenti-
ated EA. This is analogous to EN [9].

8.3.2. Current Status of Cytopathology of Endometrial

Hyperplasias

No specific consideration of EH is given in TBS 2001.
The only term used is ‘atypical glandular cells (AGC)’ if all
cytological requirements for a diagnosis of glandular neo-
plasia are not fulfilled. Atypical glandular findings should
be categorized as to cell type of origin (endocervical or
endometrial). Cases of ‘atypical endocervical cells’ may be
further qualified as ‘favor neoplastic’ but the smears of
‘atypical endometrial cells’ are not further qualified, reflect-
ing the difficulty of subclassifying this category. As we
mention in Chapter 2, atypical endometrial cells in smears
may represent a major endometrial lesion such as EH, polyp
(EP) or EA, but may also be related to chronic endometritis
or IUD.

The Endometrial Forum of the TBS 2001 clarified that
cervical cytology is primarily a screening test for squamous
epithelial lesions and that it is unsuitable for the detection of
endometrial lesions.

According to Meisels et al. [128] it is difficult to properly
identify EH cytologically. They retrospectively reviewed 207
endometrial smears obtained by the Endopap endometrial sam-
pler that had been histologically diagnosed as EH. Meisels
found that five criteria provided an increased probability of cor-
rectly diagnosing EH in cytological samples: (1) the overlap-
ping of cells in the glandular clusters or sheets; (2) the presence

48 Cytopathology of Endometrial Hyperplasias

Table 8.4. SEC endometrial nomenclature (1990)

Cell abnormalities/submit to histological confirmation:
— Atypical glandular cells (hyperplasia with cytological
atypia well-differentiated adenocarcinoma)
— Glandular cells consistent with adenocarcinoma
— Cells consistent with sarcomas and other mesenchymal tumors

of nucleoli; (3) anisokaryosis; (4) granularity of chromatin, and
(5) sheets of stromal cells.

EH was discussed in two sessions at the XV International
Congress of Cytology, (Santiago de Chile, 2004). The histo-
pathological patterns were presented by F. Nogales and Ch.
Bergeron at the Satellite Symposium with the SLAP devoted
to ‘A Controversy on Endometrial Neoplastic Lesions’ [89,
154]. We presented our classification of the cytology of EH
(Antwerp, 2001) [93] at the same symposium and in the
panel on ‘Endometrial Adenocarcinoma — Prevention and
Early Diagnosis’ [94]. J. Whittaker and B. Knight presented
their results on the cytopathological features of EH [222].
They found a cytological diagnosis of EH to be reproducible
and reported a diagnostic accuracy of up to 95% for EC and
69.2% for EH.

Noritmatsu et al. [156] have recently published interest-
ing results using an Endocyte sampler device. They propose
new diagnostic criteria based on the composition and
architecture of tissue fragments. Cell aggregates with a
tube or sheet-shaped pattern were found in 97.5% of sam-
ples of normal proliferative endometrium. In EH, cell aggre-
gates with a dilated or branched pattern were found in 34.9%
of cases. Cell aggregates with irregular protrusions were
seen in 61.8% of grade 1 EA, and a papillotubular pattern in
29.7% of cases. They also found that papillary metaplastic
changes that contain condensed stromal clusters help to dis-
tinguish an anovulatory menstrual cycle from EH.



Table 8.5. Cytopathology of endometrial hyperplasia: Jiménez-
Ayala classification (2001) (WHO: simple and complex)

Arrangement
— Regular
— Large widened glands, cell clusters and fragments

Cells
— Somewhat large

Nuclei

— Slight atypia. Uniform

— Chromatin finely dispersed
— Smooth membrane

— Micronucleoli

Background
— Absence of mitotic figures and tumor diathesis

8.3.3. Practical Considerations in the Cytopathology of

Endometrial Hyperplasia

It is clear from the observations discussed above that spe-
cific endometrial sampling techniques must be used to ade-
quately assess the cytopathology of endometrial lesions.
Among the different techniques described in Chapter 3,
endometrial brushing techniques give the highest accuracy.
Furthermore, after 35 years’ experience of endometrial
cytopathology, we concluded that a pragmatic classification
was needed. We first presented our classification, modified
from the European Pathologists’ Classification, at the XIV
International Congress of Cytology (Amsterdam, 2001) [93].

8.4. Cytopathology of Endometrial Hyperplasias.
The Jiménez-Ayala Classification

Endometrial Hyperplasia (table 8.5)

We found that the simple and complex hyperplasia of the
WHO classification present the same cytological pattern, as
was also reported by Nguyen and Kline [151]. The material
obtained by endometrial brushing techniques is abundant
showing a regular pattern of large, widened glands, cell clusters
[135] and fragments of sheets (figs. 8.9, 8.12). Coscia-Porrazzi
[41] found dilated and branching glandular structures in
cellular sheets in complex hyperplasia, resembling the histo-
logical features of adenomatous hyperplasia. Ohno [160]
reported that large rounded and ball-like aggregates facilitate
the diagnosis.

The epithelial cells are large and show slight nuclear
atypia but a uniform, finely dispersed, or sometimes, dense
chromatin, with smooth nuclear membranes and frequent
micronucleoli (figs. 8.10, 8.11, 8.13). Tumoral diathesis and
mitotic figures are absent in the smears.

Cytopathology of Endometrial Hyperplasias

Fig. 8.9. Cytology of endometrial hyperplasia. Large endometrial
cells with loss of regular arrangement. Pap, 40X.

Fig. 8.10. Endometrial hyperplasia. Nuclei with finely dispersed
chromatin and small nucleoli. Pap, 40X.

Endometrioid Neoplasia (table 8.6)

In accordance with the histopathological concept of the
European Pathologists’ Classification, we include in this cat-
egory the cytopathological features of AH and of well-dif-
ferentiated EA (fig. 8.14). Endometrial brushing techniques
show large sheets and clusters of overlapping and pleomor-
phic cells (fig. 8.15). The pleomorphism is, as in histological
sections, the main feature that differentiates between EH and
EN. The cells in three-dimensional clusters are large
with enlarged, crowded and well-defined pleomorphic
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Table 8.6. Cytopathology of endometrial hyperplasia: Jiménez-
Ayala classification (2001) (WHO: atypical hyperplasia and well-
differentiated adenocarcinoma)

Arrangement
— Large sheets and clusters: three-dimensional
— Overlapping and pleomorphic

Cells
— Large and pleomorphic

Nuclei

— Large and pleomorphic

— Crowding and parachromatin clearing
— Uneven border

— Coarse chromatin

— Nucleoli: small and medium size

Stroma

— Large clusters

— Pale pleomorphic cells
— Oval nuclei

— Ill-defined cytoplasm

Fig. 8.11. Endometrial hyperplasia. Hyperchromasia and coarse
chromatin. Pap, 60X.

Background
— Absent or scarce tumoral necrosis

Fig. 8.14. Endometrioid neoplasia. Histology: HE, 40X.

nuclei (fig. 8.16). The nuclear chromatin is coarse, nuclear
borders are uneven and there are small and medium-sized
nucleoli (figs. 8.17, 8.18), contrasting with the nuclei of cells
of EH.

The presence of large clusters of lightly pleomorphic stro-
mal cells with oval nuclei and ill-defined cytoplasm [150]
Fig. 8.13. Endometrial hyperplasia. Granular chromatin and small  help in the diagnosis. Tumoral necrosis in the smear back-
nucleoli. Pap, 40X. ground is absent or minimal (fig. 8.19).
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Fig. 8.15. Endometrioid neoplasia. Overlapping and three-dimen-  Fig. 8.18. Endometrioid neoplasia. Uneven nuclei with medium-

sional groups. Pap, 60X. sized nucleoli. Pap, 60X.

Fig. 8.16. Endometrioid neoplasia. Hyperchromatic and pleomor-

phic nuclei. Pap, 40X Fig. 8.19. Endometrioid neoplasia. Pleomorphic cells with minimal
uclei. Pap, .

necrosis. Pap, 40X.

Final Remarks and Conclusions

We propose that the Jiménez-Ayala classification of the
cytopathology of endometrial hyperplasia is based on current
concepts of the pathology of EH and that it meets the
requirements for a classification of the precursors of EC.

Fig. 8.17. Endometrioid neoplasia. Cytology. Coarse chromatin and
nucleoli. Pap, 60X.
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Chapter 9
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Cytopathology of Endometrial
Adenocarcinoma

9.1. Problems and Accuracy for the Cytological
Diagnosis of Endometrial Adenocarcinoma

Problems

As we pointed out in Chapter 1, the cervicovaginal smear
(CVS) is not particularly efficient at detecting endometrial
adenocarcinoma (EA). Endometrial brushing techniques
(EBT) are therefore necessary. The main reasons for the low
accuracy of the Pap are as follows: (1) EA usually desqua-
mates sparsely producing scanty and inconsistent samples.
(2) There may be obstacles to CVS such as cervical stenosis
and synechia, endocervical polyps, submucous myoma or
vaginal cleisis. (3) In some cases, EA extends mainly into the
myometrium. (4) Degeneration of cells during the passage
from the endometrial cavity to the posterior vaginal vault.
(5) The posterior vaginal vault has not been sampled.
(6) Interpretative difficulties: distinction from endometrial
hyperplasia (EH).

Accuracy

The accuracy of cytological diagnosis of EA depends on
several factors, intrinsic or extrinsic. Intrinsic factors are host
factors or tumor-related factors such as anatomical localiza-
tion, morphologic type and grade of differentiation. Extrinsic
factors are types of sampling (CVS or EBT), and training and
specific experience in endometrial cytopathology of the lab-
oratory staff (cytopathologists and cytotechnologists).

9.2. Classification of Endometrial Epithelial
Tumors

The different types of endometrial epithelial tumors
included in the 2003 WHO histological classification of
tumors of the uterine corpus are presented in table 9.1.

52 Cytopathology of Endometrial
Adenocarcinoma

Adenocarcinoma in situ was not included because adequate
cytologic criteria for this diagnosis do no exist. This chapter
is devoted to the cytopathological features of EA and to the
less common types of cancers, preceded by a basic descrip-
tion of their histopathology and by some comments on the
clinical aspects.

Clinical Features of EA. EA is a tumor predominantly of
postmenopausal women with a peak incidence between 50
and 60. It most commonly presents with postmenopausal
bleeding. In the few patients younger than 40, the most com-
mon clinical sign is menometrorrhagia. The histological type
is EA in about 80-85% of cases, a low-grade, estrogen-
dependent tumor. The patients are frequently obese, diabetic,
infertile, or have a late menopause. It is important to remem-
ber that patients with EH and atypical hyperplasia have sim-
ilar clinical associations (WHO). The mucinous type of
EA also has similar features and prognosis. In contrast, the
non-estrogen-dependent tumors including papillary serous,

Table 9.1. Epithelial tumors of the uterine corpus (WHO, 2003)

Endometrial carcinoma:

— Endometrioid adenocarcinoma
Variant with squamous differentiation
Villoglandular variant
Secretory variant
Ciliated cell variant

— Mucinous adenocarcinoma

— Serous adenocarcinoma

— Clear cell adenocarcinoma

— Mixed cell adenocarcinoma

— Squamous cell carcinoma

— Small cell carcinoma

— Undifferentiated carcinoma

— Others




Fig. 9.1. Histopathology of endometrioid adenocarcinoma.
Histology: HE, 40X.

clear-cell and adenosquamous carcinomas, are in a more
advanced stage at diagnosis and have a worse prognosis [31].

9.3. Histopathology of Endometrioid
Adenocarcinoma

Concept. An EA, the glands of which resemble those of
normal endometrium (fig. 9.1). Endometrioid adenocarci-
noma (EnA) accounts for approximately 90% of EA [32].
These tumors are usually primary in the endometrium, but
may also develop in endometrial polyps (EP) and in foci of
endometriosis that may be located in a variety of sites includ-
ing the ovary [106].

Microscopic Features. EnA shows a spectrum of patterns
varying from very well-differentiated carcinoma to poorly-
differentiated tumor, which is the basis of the histological
grading described below.

EnA typically has tubular glands, mostly of medium size.
The glands are usually round to oval, but they are sometimes
angulated or branching. Associated with the glands is a vari-
able amount of endometrial stroma. The neoplastic glands
are lined by stratified or pseudostratified columnar cells with
rounded nuclei, prominent nucleoli and scanty eosinophilic
cytoplasm. Necrosis of glands and necrotic debris are com-
mon in poorly-differentiated adenocarcinoma. Coexistent
EH is present in 18-45% of EnA [32, 162].

Grading of EnA. The prognostic relevance of grading EnA
has been recognized for many years. The most widely accepted
grading system is the 1988 FIGO/ISGP with modifications

Cytopathology of Endometrial
Adenocarcinoma

Fig. 9.2. Endometrioid adenocarcinoma grade 1. Histology: HE,
20X.

Fig. 9.3. Moderately-differentiated, grade 2, endometrioid adenocar-
cinoma. Histology: HE, 20X.

suggested by Zaino [231] who classified EnA by architec-
tural and nuclear features. The main details of this grading
are summarized as follows:

Grade 1 or well-differentiated: Tumors are <5% solid
with a cribiform pattern of dilated glands, prominent nuclear
atypia and mitotic activity (fig. 9.2).

Grade 2 or moderately-differentiated carcinomas: The
glands are smaller with a predominantly cribiform continu-
ous pattern resembling a garland. 5-50% of the tumor tissue
consists of solid areas (fig. 9.3).
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Fig. 9.4. Poorly-differentiated, grade 3, endometrioid adenocarci-
noma. Histology: HE, 40X.

Grade 3 or poorly-differentiated: Tumors are solid to
>50% with few glands and have an anaplastic appearance
[32, 95, 97] (fig. 9.4).

Immunohistochemistry of Endometrioid

Adenocarcinoma

EnA has a highly characteristic immunophenotype with
coexpression of cytokeratin and vimentin and a focal high
molecular weight cytokeratin expression. The investigation
of estrogen and progesterone receptors and of the expression
of p53 is very useful in the diagnosis of this tumor, and also
in prognostication [228]. Serial CA-125 assay is a good indi-
cator of disease activity and a useful biochemical tool for
posttreatment surveillance of patients with EA [66].

An interesting cytologic scoring of EA has recently been
published by Nishimura et al. [152] using endometrial
smears. A high cytologic score was correlated with p53
mutation and myometrial invasion, and correlated negatively
with estrogen and progesterone receptor status.

9.4. Cytopathological Grading of EnA

For practical cytodiagnostic and prognostic purposes it is
commonly accepted that EnA can cytologically be divided
into two grades or types [95]:

Low-grade carcinoma (well-differentiated) (fig. 9.5)

Shedding

—Three-dimensional papillary cell aggregates with periph-

eral nuclei
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Fig. 9.6. High-grade adenocarcinoma. Endometrial smear. Pap,
60X.

— Cell aggregates forming ‘rosettes’ and glandular tubes

— Isolated cells

Malignant cells

— Stratification of tumor cells with nuclear crowding

— Anisokaryosis

— Micronucleoli. Few prominent nucleoli

Background

— Tumor diathesis absent or scanty. Fibroblast-like stro-
mal cells and foamy cells

High-grade carcinoma (poorly-differentiated) (fig. 9.6)

Shedding
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Fig. 9.7. Endometrioid adenocarcinoma. Advanced stage (CVS).
Pap, 40X.

Table 9.2. Endometrioid adenocarcinoma

Cytological features in CVS. Advanced stage:

— Patient is symptomatic

— Background: red blood cells and debris

— Microarchitecture: papillary grouping, sheets and rosettes
— Cytoplasm: finely vacuolated, signet-ring cells

— Nuclei: variable nucleoli, grossly abnormal chromatin

— Solid sheets and loose clusters of tumor cells

— Fewer papillary structures

Malignant cells

— Pleomorphic and bizarre glandular cells

— Cells larger than in low-grade carcinoma

— High nuclear/cytoplasmic ratio

— Irregular nuclear chromatin. Macronucleoli. Mitotic
figures

Tumor background

— Necrotic debris and foamy histiocytes

9.5. Cytological Diagnosis of Endometrioid
Adenocarcinoma

Cervicovaginal Smear

Although the accuracy of the CVS in detecting EnA is
low, it can provide some useful information. Unfortunately,
consistent cytological features usually only appear in an
advanced stage when the patient presents with suspected
postmenopausal bleeding. The main signs that permit a late
cytological diagnosis are listed in table 9.2 (figs 9.7, 9.8).

Cytopathology of Endometrial
Adenocarcinoma

&

Fig. 9.8. Endometrial adenocarcinoma. Advanced stage (CVS). Pap,
60X.

Fig.9.9. Endometrial adenocarcinoma. Early stage (CVS). Pap, 40X.

Table 9.3. Endometrioid adenocarcinoma

Cytological features in CVS. Early stage:

— Few malignant cells

— Nuclei: granular chromatin and areas of chromatin clearing
— Prominent nucleoli

The percentage of nuclei with nucleoli and the size and num-
ber of nuclei in each nucleus are related to the histological
type and grade of the tumor.

In a small number of cases it may be possible to make a
cytological diagnosis at an early stage (table 9.3, fig. 9.9).

55



b,

® o

L

Fig.9.10. Endomtrial cells in a 45-year-old patient on day 20 of the
menstrual cycle can be a sign of possible endometrial pathology. Pap,
60X.

Table 9.4. Endometrioid adenocarcinoma

Cytological features in CVS. Indirect signs:
— Normal endometrial cells

— Bloody background

— Small histiocytes

— Elevated estrogen effect

Papanicolaou pointed to the presence of phagocytosed neu-
trophils in the vacuolized cytoplasm of glandular cells as a
helpful sign. The significance of some indirect signs point-
ing to a cytological diagnosis of EA is a controversial subject
(table 9.4). The Forum of EC of the 2001 Bethesda
Conference recommended that the finding of normal
endometrial cells in smears justified looking for potential
endometrial pathology only in women over 40 years of age
[197]. Our experience, and that of other authors [129], leads
us to recommend EBT in women in whom a Pap has identi-
fied normal endometrial cells after the 12th day of the men-
strual cycle, provided that the patient does not have an IUD
(fig. 9.10). In the presence of an IUD, endometrial cells may
be shed on the 15th day or later. We also consider that the
presence of small histiocytes in the vaginal pool with no
signs of infection, especially if associated with other indirect
signs of possible tumor diathesis such as fresh blood or red-
yellow blood, could make further investigation worthwhile
(fig. 9.11).
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Fig. 9.11. Histocytes in CVS of postmenopausal woman. Pap, 60X.
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Fig. 9.12. Elevated estrogenic effect in postmenopausal patient
(CVS). Pap, 40X.

Finally, an elevated estrogen effect in a postmenopausal
woman not using hormone replacement therapy could be an
indirect sign of a well-differentiated tumor (fig. 9.12).
Smears are atrophic in cases with poorly-differentiated
tumors.

Endometrial Brushing

The patterns of neoplastic shedding seen in EBT are
shown in table 9.5. The cells form sheets, papillae (fig. 9.13)
and rosettes. Although the cells are enlarged, the reduced
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Fig. 9.13. Papillaec in endometrial adenocarcinoma. Endometrial
brushing. Pap, 60X.

Table 9.5. Endometrioid adenocarcinoma

Brushing technique. Endometrial shedding:
— Sheets
Loss of cell cohesion
Overlapping of cells
Cellular and nuclear polarity poorly preserved
— Arrangement
Papillae
Rosettes
Irregular sheets, enlarged cells
— Nuclei
Increased variation in size
Grossly irregular and reticular chromatin
Irregular nuclear membranes
Prominent and irregular nucleoli
— Cytoplasm
Variable amount
Atypical vacuolization
— Background
Tumor diathesis
Inflammation

amount of cytoplasm reverses the nuclear/cytoplasmic ratio.
The periphery of the cell aggregates has an irregular tree
branching-like appearance. The stromal cells are rarely seen
as tissue fragments [160].

The nuclear features also listed in table 9.5 include mar-
gination of the chromatin which causes the appearance of
areas of clearing (fig. 9.14). Mitotic figures are occasionally
found (fig. 9.15). The amount of cytoplasm is variable. Most
of the cells are reduced in size due to autolysis resulting in
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Fig. 9.14. Nuclear anomalies in endometrial adenocarcinoma. Pap,
60X.

Fig. 9.15. Mitotic figure in endometrial brushing of endometrial
adenocarcinoma. Pap, 40X.

poorly-defined cell borders. Cytoplasmic vacuoles are of
variable size and sometimes produce typical signet-ring cells
(fig. 9.16). Finally there is necrotic debris associated with
neutrophils, red blood cells and histiocytes in the background
of smears from EA (fig. 9.17). Tumor diathesis may be scarce
without fresh blood in patients with focal tumor. Clinical
pyometra in older patients causes degeneration of neoplastic
cells that render the differential diagnosis of acute endometri-
tis difficult. Any smear looking like endometritis in a post-
menopausal woman is a priori suspected of malignancy [115].
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Fig. 9.16. Endometrioid adenocarcinoma showing atypical vac-
uoles. Pap, 60X.

Fig. 9.17. Necrotic debris in endometrial adenocarcinoma. Pap,
40X.

Special care must be exercised in patients with stenosis of the
endocervical canal in whom an endometrial biopsy may be
difficult or impossible to obtain as an office procedure.

Liquid-Based Preparation
Cancer cells derived from EA should look essentially
identical to their counterparts in a conventional smear with
the following few differences (fig. 9.18):
— Lack of obvious ‘watery diathesis’.
— Three-dimensional arrangements may be accentuated
making visualization of the cells within the group difficult.
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Fig.9.18. Liquid-based preparation of endometrial adenocarcinoma.
Pap, 40X.

— Vacuolated or granular cytoplasm.
— Stromal histiocytes and oxyphilic cells.

9.6. Special Types of Malignant Endometrial
Epithelial Tumors

The histopathological and cytological features of the dif-
ferent types of EA according to the 2003 WHO histological
classification are presented in this section.

9.6.1. Variants of EnA
Several subtypes of EnA occur including squamous,
secretory, ciliated and villoglandular variants (table 9.1).

Variant with Squamous Differentiation

Concept. Variable amounts of neoplastic epithelium show-
ing squamous differentiation can be identified in 20-50% of
EnA.

Histopathology. The commonest pattern of squamous dif-
ferentiation in EnA is morules or infiltrating nests similar to
conventional squamous cell carcinoma (fig. 9.19). These
tumors were formerly classified as adenoacanthoma and
adenosquamous carcinoma respectively, but these terms are
no longer used. The behavior of EnA with squamous differ-
entiation depends on the type and grade of glandular com-
ponent and on the depth of myometrial invasion, as in typical
EnA.

Cytopathology. Both types of cells can be found in EBT.
Malignant glandular cells dominate the smear and may show



Fig. 9.19. Endometrioid adenocarcinoma with squamous differentiation: a Benign squamous component. Histology: HE, 20X.

b Malignant squamous component. Histology: HE, 40X.

Fig. 9.20. Endometrial brushing of endometrial carcinoma with
squamous differentiation. Pap, 40X.

the spectrum from well to poorly-differentiated. Squamous
cells forming morules, or metaplastic and malignant squamous
epithelial cells usually of the non-keratinizing but also of the
keratinizing type can all be found (fig. 9.20). Koss and
Melamed [106] noted that the squamous cells usually differ
somewhat from cells of cervical carcinoma, the cytoplasm of
which is sometimes densely keratinized, called ‘keratin bodies’.

Villoglandular Variant
Concept. The villoglandular variant accounts for 13-31%
of EnA and usually involves part of a low-grade EnA.

Cytopathology of Endometrial
Adenocarcinoma

Histopathology. Villoglandular carcinoma is character-
ized by the usual malignant endometrial cells forming villous
fronds with delicate central stromal cores (fig. 9.21). It is not
difficult to distinguish from the complex papillary archi-
tecture of serous and clear-cell endometrial adenocarci-
noma (CCEA). The behavior is similar to that of typical EnA
[33, 232].

Cytopathology. Smears from villoglandular EnA are dis-
tinguished from smears of other variants by the presence of
prominent papillae in many more cellular specimens. The
papillary cell clusters are composed of large cells with abun-
dant eosinophilic cytoplasm and large pale nuclei with visi-
ble nucleoli. Necrosis in the background is more frequently
associated with bare nuclei [225] (fig. 9.21).

9.6.2. Mucinous Adenocarcinoma

Concept. A primary EA, the cells of which contain a sig-
nificant amount of intracytoplasmic mucin. This is a rare
variant, about 1% of all EA [33]. Since it is usually diagnosed
in stage I, mucinous adenocarcinoma (MA) has a favorable
prognosis similar to other low-grade EA.

Histopathology. MA 1is the only endometrial tumor that
contains intracytoplasmic mucin. According to WHO crite-
ria, >90% of the tumor should be composed of mucin-
secreting cells. Mucin-filled glands are also found. The
histopathological pattern is similar to primary MA of the
endocervix, which is a more common tumor and has to be
ruled out before a primary endometrial MA is diagnosed.

Cytopathology. The endometrial smear shows neoplastic
endometrial cells with intracytoplasmic mucin seen as vac-
uoles of varying size. In Pap, the mucin has an eosinophilic

59



: o i
..__-.r ".s.i'ﬁﬁé" '3.1'“_}

Fig. 9.22. Mucinous endometrial adenocarcinoma. a Histopathology: HE, 40X, and b cytology: PAS, 40X.

appearance. It can be confirmed by staining with muci-
carmine (fig. 9.22). Mucicarmine-positive material can also
be found extracellularly and occasionally in signet-ring cells.
Less atypical cancer cells appear in papillary clusters with
irregular polarity.

9.6.3. Serous Endometrial Adenocarcinoma

Concept. A primary adenocarcinoma of the endometrium
with a prominent papillary pattern. Serous endometrial ade-
nocarcinoma (SEA) is a high-grade, non-hormone-dependent
carcinoma with very aggressive behavior. Grading is not
applied to this tumor. It is frequently associated with an
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EP [181]. SEA constitutes 5-10% of endometrial cancers
and occurs in women 10 years older than women with
EnA [33].

Histopathology. SEA has a characteristic papillary pattern
with small cellular papillae consisting of fibrovascular stalks
covered by stratified epithelial cells and cellular buds. Single
cells are often shed from the papillae (fig. 9.23). Psammoma
bodies are found in about 30% of patients.

The histopathology of SEA closely resembles that of ovar-
ian papillary serous carcinoma including a multicentric pat-
tern of spread over the peritoneal surface. This mode of
spreading is similar to highly aggressive ovarian surface



Fig. 9.23. Serous endometrial adenocarcinoma. Histopathology:
HE, 40X.

epithelial carcinomas and suggests the need for adjuvant
therapy and surgery [78]. Immunohistochemical techniques
show an overexpression of the genes p53 and MIB-1.

Cytopathology. CVS of SEA are more likely to contain
malignant cells than smears from patients with EnA, due to
the papillary architecture and the ease of shedding. Todo
et al. [208] found a significantly higher positive rate for
smears of SEA: 72.7 vs. 27.4, p < 0.05. The predominance
of either papillary clusters, bare nuclei or malignant cells is
indicative of a possible SEA [225].

A high-grade cytological pattern is obvious in EBT.
There is abundant shedding of neoplastic cells in flat sheets,
three-dimensional clusters and typical papillae with
fibrovascular cores and clustered cells with peripheral
moulding. The tumor cells are of two different types. The
malignant cells lining the papillae are usually small and
show frequent moulding (fig. 9.24). The other type of cell is
pleomorphic, showing marked variation in nuclear size,
macronucleoli, and sometimes multinucleation. The cyto-
plasm is dense and well-defined. There is tumoral diathesis
with numerous bare nuclei and occasional psammoma bod-
ies in the background.

9.6.4. Clear Cell Endometrial Adenocarcinoma

Concept. CCEA is a malignant tumor composed of clear
cells and hobnail cells. It accounts for 1-3% of endometrial
carcinomas (EC). It is predominantly seen in post-
menopausal women but on rare occasions in young patients
[224]. It is included in the EC type II category, and is usually
diagnosed at an advanced stage with a poor prognosis. This
tumor is also not graded.

Cytopathology of Endometrial
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Fig. 9.24. Serous adenocarcinoma. Pap, 60X.

Histopathology. CCEA is morphologically, by light and
electron microscopy, similar to clear-cell carcinoma any-
where in the female genital tract. The architectural pattern is
tubular, papillary, solid or mixed. The clear cells are polygo-
nal and have abundant clear, glycogen-rich cytoplasm and
eccentric pleomorphic nuclei. The clear cells and the hobnail
cells protrude into lumina and papillary spaces, and are asso-
ciated with stromal hyalinization (fig. 9.25).

Cytopathology. Smears generally show the pattern of EA.
Distinctive features of CCEA are only seen in some cases. In
such patients, spherical aggregates of cells arranged in a
monolayer form (the so-called ‘mirror ball pattern’) can be
found besides clusters of adenocarcinoma cells of irregular
size. The cytoplasm appears translucent and clear or vacuo-
lated (glycogen). Nuclei are large and pleomorphic and may
be central or located eccentrically (hobnail nuclei). Both
types of nuclei have prominent nucleoli. (fig. 9.25).

9.6.5. Mixed Adenocarcinoma

Mixed EA is defined as a tumor which contains both type
I (endometrioid or mucinous carcinoma) and a type II (serous
or clear-cell) component. The minor component must involve
at least 10% of the total volume of the tumor. A relatively
high proportion of the aggressive type 1l component usually
carries a poor prognosis that requires adjuvant therapy.

9.6.6. Primary Squamous Cell Carcinoma of the

Endometrium

Concept. A primary carcinoma of the endometrium com-
posed of malignant squamous epithelial cells of varying
degrees of differentiation. It is an uncommon tumor, about
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Fig. 9.26. Primary squamous cell carcinoma of the endometrium. a Histopathology: HE, 20X, and b cytology: Pap, 60X.

0.5% of EC. Almost all of these tumors occur in the post-
menopausal age group. Chronic pyometra with cervical
stenosis and multiparity seem to be predisposing factors.
Data regarding the relationship between HPV status and pri-
mary squamous cell carcinoma of the endometrium
(PSCCE) are contradictory. HPV has been detected in rare
cases of carcinoma [33, 81, 84]. The prognosis of PSCCE
is poorer than that of EC and cervical squamous cell
carcinoma.

Histopathology. The histopathology is identical to that
of cervical squamous cell carcinoma (fig. 9.26) including
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a rare verrucous variant, which also has a good prognosis
in this site [68]. The absence of squamous neoplasia in
the exo- and endocervix and of a cervical squamous
cell carcinoma extending into the endometrium must
be excluded before making a confident diagnosis of
PSCCE.

Cytopathology. There are no cytological signs specific for
PSCCE and smears could show the same three types of squa-
mous cell carcinoma as seen in the cervix. The source of the
cytological sample, and the fact that EC sheds fewer cells,
could help in the distinction from cervical squamous cell
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Fig. 9.27. Small cell carcinoma of the endometrium. Histology: HE,
40X>

carcinoma. Although the incidence of abnormal Pap smears
in PSCCE is not high, its diagnosis must be considered in
any postmenopausal woman whose Pap contains malignant
squamous epithelial cells and in whom colposcopy and cer-
vical biopsies are negative [45].

9.6.7. Small Cell Carcinoma

Concept. An EC resembling small cell carcinoma (SmCC)
of the lung. It is an uncommon tumor which accounts for
<1% of all carcinomas of the endometrium. It has a high
propensity for systemic spread and, like its cervical counter-
part, has a poor prognosis.

Histopathology. Similar to that of SmCC in other organs,
it presents sheets, cords, nests and rosettes of small or inter-
mediate-size cells, with scanty cytoplasm, hyperchromatic
nuclei and mitotic figures (fig. 9.27). It is positive for keratin
and neuroendocrine markers (WHO [33]) and electron
microscopy reveals cytoplasmic neurosecretory granules
[209].

Cytopathology. The cytology is identical to that of SmCC
of the lung or cervix. In Pap or EBT, tumor cells are small
and single or arranged in groups. The cytoplasm is scanty,
barely visible, and the dark nuclei show typical moulding,
finely stippled chromatin and inconspicuous nucleoli
(fig. 9.28). Tumor diathesis is common. If small cell uterine
carcinoma is suspected in a CVSS, the similarity between cer-
vical and endometrial SmCC necessitates colposcopy, differ-
ential curettage and demonstration of neuroendocrine
markers [171].

Cytopathology of Endometrial
Adenocarcinoma

Fig.9.28. Small cell carcinoma of the endometrium. Cytology: Pap,
60X.
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Fig. 9.29. Undifferentiated carcinoma of the endometrium. Pap,
60X.

9.6.8. Undifferentiated Carcinoma

Undifferentiated carcinoma is defined as an EC that is
too poorly differentiated to be included in any of the other
subtypes (WHO). This category accounts for 1.6—1.8% of EC
in the postmenopausal age group. About one half of undif-
ferentiated carcinomas belong to the large-cell type and the
rest are indeterminate or small-cell types [33]. The
histopathological and cytopathological patterns are in con-
cordance with the types of undifferentiated carcinoma men-
tioned above (fig. 9.29).
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Table 9.6. Differential diagnosis of endometrial adenocarcinoma

Benign processes:

— Endometrial polyp

— Chronic endometritis

— Arias-Stella reaction

— Reactive endocervical cells

—IUD effects

— Microglandular hyperplasia of the cervix
— Effects of hormone therapy

Table 9.7. Differential diagnosis of endometrial adenocarcinoma

Malignant tumors:

1. Epithelial tumors

a. Primary tumors
— Endocervical adenocarcinoma
— Extra-uterine adenocarcinoma
— Squamous cell carcinoma

b. Secondary tumors metastatic from
— Ovary
— Fallopian tube
— Breast
— Gastrointestinal tract
— Pancreas

2. Non-epithelial tumors
a. Mesenchymal tumors
— Leiomyosarcoma
— Endometrial stromal sarcoma
b. Malignant miillerian mixed tumors
c. Gestational trophoblastic tumors
— Choriocarcinoma

9.7. Differential Diagnosis of Endometrial
Adenocarcinoma

Tables 9.6 and 9.7 list the most important differential
diagnoses of EA in cytological smears. The benign processes
to be considered in the differential diagnosis are listed in
table 9.6, the malignant tumors in table 9.7. The differential
diagnosis between EA and different types of EH has been
discussed in Chapter 8.

9.7.1. Benign Processes

9.7.1.1. Endometrial Polyp

Some EP may undergo an atypical ulceration, which in a
few cases may exfoliate endometrial sheets with significant
atypia (fig. 9.30). This may cause problems in the differential
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Fig. 9.31. Arias-Stella reaction. Pap, 60X.

diagnosis between a polyp and EA, both in an EBT and in an
endometrial curettage [22, 206].

9.7.1.2. Chronic Endometritis

Chronic non-specific endometritis yields numerous
lymphocytes and irregular endometrial cell clusters in EBT
(fig. 7.1). The inflammatory process may induce reactive
changes in the endometrial cells, including nuclear atypia. The
hallmark of chronic non-specific endometritis is the presence
of endometrial stromal cells closely admixed with scattered
and clustered plasma cells [146, 151]. In tuberculous
endometritis, some endometrial epithelial cells may show
reactive changes with nuclear irregularity and hyperchromasia



Fig. 9.32. Reactive endocervical cells. Pap, 60X.

mimicking carcinoma cells. Multinucleated Langhans’ giant
cells help in the diagnosis of tuberculosis. The inflammatory
effect could be associated with some changes in endometrial
cells such as cytoplasmic vacuolation and nuclear hyperchro-
masia, resembling regenerative endometrium post curettage.

9.7.1.3. Arias-Stella Reaction

An Arias-Stella reaction of glandular epithelium can on
rare occasions be found in a CVS, mostly in relation to preg-
nancy. The glandular cells have enlarged, hyperchromatic and
eccentrically located nuclei with macronucleoli and vacuo-
lated cytoplasm mimicking adenocarcinoma cells, especially
of the clear-cell type (fig. 9.31). The absence of overlapping
and stratification of the cells points to the diagnosis of an
Arias-Stella reaction rather than CCEA. As a practical con-
clusion, these benign changes have to be considered before
diagnosing carcinoma in a young pregnant patient [50].

9.7.1.4. Reactive Endocervical Cells

Reactive endocervical cells including atypical repair can
look like CA or EA but show more marked variation of
nuclear and nucleolar size and shape than these tumors. In
favor of reparative cells is the absence of individual cells
with suspicious features. In addition, reparative cells are
larger, and have a dense cytoplasm and a thin nuclear mem-
brane in contrast to the thick and irregular nuclear mem-
branes seen in EA (fig. 9.32). The reactive cells occur in
sheets but do not form cell balls typical of EA [31].

9.7.1.5. IUD Effects
Pap from some users of [UD may contain glandular cells
with features morphologically indistinguishable from those

Cytopathology of Endometrial
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Fig. 9.34. Microglandular hyperplasia of the cervix. Pap, 60X.

of EA (fig. 9.33). It is important that the cytology laboratory
is informed if the patient has an [UD.

9.7.1.6. Microglandular Hyperplasia of the Cervix

This benign proliferation of the endocervical glands has
points in common with the Arias-Stella reaction but not with
clear cell carcinoma. Pregnancy and oral contraceptive use
may produce marked cytological atypia. This could lead to
the diagnosis of AGC and may resemble the cytological pat-
tern of adenocarcinoma, adenocarcinoma in situ and CA, and
also of EA. Cytoplasmic vacuolation with phagocytosed neu-
trophils and macronucleoli are cytological signs common to
EA and microglandular hyperplasia (fig. 9.34). The presence
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Table 9.8. Uterine adenocarcinoma

Cytological features Endocervical Endometrial

Microarchitecture Palisading cells Acini, small clusters, single cells
Shape of cells Columnar Cuboidal, rounded

Cell size Larger than endometrial Smaller

Cytoplasm Eosinophilic, granular Cyanophilic, vacuolated
Nuclear size 10-12 pm 810 pm

Nuclear chromatin Coarse Finely granular

Nucleoli

Macronucleoli common

Macronucleoli rare

Fig. 9.35. Endocervical adenocarcinoma in situ. a Histology; HE, 20X, and b cytology: Pap, 60 X.

of typical cell clusters showing microlumina and fenestrated
spaces was first described by Alvarez-Santin et al. [3] as a
specific cytologic pattern of microglandular hyperplasia.

9.7.1.7. Effects of Hormonal Therapy

Single endocervical cells with enlarged hyperchromatic
nuclei may appear in women receiving contraceptive hor-
mones with a high progestin content, making a differential
diagnosis difficult. EBT or curettage should be recom-
mended in this situation. The clinician should inform the
cytology laboratory of the type of hormonal therapy the
patient receives.

9.7.2. Malignant Tumors (table 9.7)

9.7.2.1. Epithelial Tumors

Endocervical Adenocarcinoma (CA). Among the malig-
nant epithelial tumors, the distinction between EA and CA
is the main differential diagnostic problem. Table 9.8 shows

66 Cytopathology of Endometrial
Adenocarcinoma

the cytological features seen in Pap, which indicate if the
adenocarcinoma is located in the endometrium or in the
endocervix (fig. 9.35) [99]. However, it is commonly agreed
that this may be impossible to decide in some cases. Such
cases can be reported as uterine adenocarcinoma with a
comment on the most likely location. A D&C is a practical
way to solve the problem [31, 150]. The detection of HPV in
a Pap and in D&C favors endocervical origin, but it has only
been found in between 45 and 70% of the CA [82]. Bonfiglio
and Clary [19] reported that the usual types of CA (muci-
nous) are high-risk HPV-positive in 9% of cases. A panel of
immune markers including vimentin, ER/PR and CEA is
helpful in distinguishing CA and EA [33, 228].
Extrauterine Adenocarcinoma. When adenocarcinoma
cells are observed in a CVS, an extrauterine primary adeno-
carcinoma should be considered if the following features are
present:
— Scant papillary clusters of tumor cells with larger nuclei
and less vacuolated cytoplasm than those typical of EA
(fig. 9.36) [96].



— Benign findings in cytological and histological speci-
mens from the endometrium.

—The importance of the presence of tumor diathesis is
subject to debate [73, 97].

—In most cases of extrauterine adenocarcinoma, the
primary site is in the ovary (fig. 9.36) or rarely in the
fallopian tube (Jiménez-Ayala) [71].

Squamous Cell Carcinoma. Some well-differentiated EA
can mimic cervical carcinoma in situ. The presence of nucle-
oli and/or tumoral diathesis excludes the diagnosis of cervi-
cal carcinoma in situ. A large cell non-keratinizing squamous
cell carcinoma should be considered in the differential diag-
nosis if there are isolated malignant cells or if the cells are
arranged in syncytial groups. Cells forming papillary clus-
ters or balls as in EA are not seen in squamous cell carcinoma
or in SmCC of the cervix (fig. 9.37).

Cytopathology of Endometrial
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Fig. 9.36. Extrauterine adenocarcinoma. Metastasis of seropapillary
adenocarcinoma of the ovary on the surface of an endocervical polyp.
a Histology polyp: HE, 40X; b histology ovary: 40X, and c cytology:
Pap, 60X.

Fig. 9.37. Small cell carcinoma of the cervix. Pap, 60 X.
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Fig. 9.38. Secondary tumors. Vaginal metastasis of adenocarcinoma
of the colon. Pap, 40X.

Secondary Epithelial Tumors. In tumors metastatic to the
uterus, malignant cells found in CVS and EBT are mostly of
glandular type. The possibility of metastatic tumor should be
considered if the malignant cells are associated with some of
the following features:

— Tumor diathesis absent.

— The type of tumor cells differs from those seen in the
genital tract. The cells may shed as spherical clusters or
papillary structures.

— Ascites present.

— A history of cancer of a neighboring organ.

Tumors of the gastrointestinal tract are the most common
source of metastasis to the endometrium (fig. 9.38), followed
in frequency by breast, skin (melanoma) and lung. The pres-
ence of signet-ring cells is more suggestive of gastric carci-
noma than of primary EnA. Papillary structures point to the
ovary, although mesothelioma and papillary carcinoma of the
thyroid or pancreas can also produce similar structures.
Some authors [31] point out that psammoma bodies are com-
monly found in secondary adenocarcinoma of the ovary and
fallopian tube. In our experience, psammoma bodies are only
very rarely found in Pap and if present they are not always a
feature of a malignant tumor.

9.7.2.2. Mesenchymal Tumors and Carcinosarcoma

(table 9.7)

Mesenchymal tumors (leiomyosarcoma and endometrial
stromal sarcoma) and malignant miillerian mixed tumors
(carcinosarcoma) are non-epithelial tumors of the uterine
body and should be differentiated from EA in cytological
smears. Malignant cells from the first group of tumors occur
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Fig. 9.39. Mesenchymal tumor. Endometrial stromal sarcoma. Pap,
60X.

Fig. 9.40. Choriocarcinoma. Endometrial cytology: Pap, 60X.

sparsely, isolated or in small sheets (fig. 9.39), contrary to the
mainly larger groups and papillary clusters of EA. Frequently
the nuclei are polylobated or multiple and have prominent
macronucleoli.

9.7.2.3. Choriocarcinomas

These malignant gestational tumors are usually associated
with a pregnancy. The presence of malignant cells with a
morphology similar to that of cytotrophoblastic or syncy-
tiotrophoblastic cells points to the possible diagnosis of
choriocarcinoma (fig. 9.40).
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Cytopathology of the Non-Epithelial
Malignant Tumors of the
Uterine Corpus

10.1. Histological Classification of Tumors of the

Uterine Corpus (WHO 2003, table 10.1)

The seven different types of tumors of the uterine corpus
included in the 2003 WHO Classification are listed in
table 10.1. The cytopathology of endometrial adenocarcinoma
(EA) has been discussed in Chapter 9, that of endometrial
hyperplasia (EH) in Chapter 8, of endometrial polyp (EP) in
Chapter 7, and of tamoxifen-related lesions in Chapter 1. We
have also commented on the differential diagnosis of epithe-
lial and non-epithelial malignant tumors, malignant gesta-
tional trophoblastic disease, mainly choriocarcinoma, and on
secondary tumors that may involve the endometrium
(Chapter 9). This chapter is devoted to the cytopathology of
malignant mixed epithelial and mesenchymal tumors
(MMMT), completing the presentation of malignant tumors
of the uterine corpus.

10.2. Problems in Cytological Diagnosis

A number of features differ between non-epithelial malig-
nant tumors and endometrial carcinoma (EC):

— Low incidence: Only 1.46-6.23%, average about 3%, of
malignant uterine tumors fall in this category. The ratio of uter-
ine sarcoma to EC is 1:10-50 [115, 190]. The non-epithelial
malignant tumors always affect the endometrium. Some arise
in this mucosa, others extend from the myometrium into the
endometrium [115].

— It is easy to recognize the malignant cytological features of
these tumors but it is usually difficult to identify the cell type.

— Occasional shedding found in the cervicovaginal smears:

Endometrial stromal sarcoma and leiomyosarcoma.
Large growth into the endometrial cavity.
Areas of necrosis.

Malignant Mixed epithelial and mesenchymal tumors.

Cytopathology of the Non-Epithelial
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Polypoid growth.
Sparse shedding.
— Endometrial brushing (EBT) produces the best cytological
results.

10.3. Cytological Features of Non-Epithelial
Malignant Uterine Tumors

The main cytological features are as follows:

Shedding

Usually only sparse, but tumors with extensive growth and
necrosis extending into the uterine cavity show more desqua-
mation, shedding cells that appear in endometrial samples.

The cells are isolated or arranged in small groups in con-
trast to the cells of EA that form larger groups and papillary
aggregates (figs 10.1, 10.2).

Table 10.1. Histological classification of tumors of the uterine cor-
pus (WHO, 2003)

Epithelial tumors and related lesions:
— Endometrial carcinoma

— Endometrial hyperplasia

— Endometrial polyp

— Tamoxifen-related lesions
Mesenchymal tumors

Mixed epithelial and mesenchymal tumors
Gestational trophoblastic disease
Miscellaneous tumors

Lymphoid and hematopoietic tumors
Secondary tumors

69



Fig. 10.1. Cytopathology of non-epithelial malignant tumors.
Isolated cells in a MMMT. Pap, 60X.

Fig. 10.2. Large aggregate of cells of endometrial adenocarcinoma.
Pap, 40X.

MMMT sheds both malignant epithelial and malignant
mesenchymal cells (fig. 10.3).

Nuclei

Chromatin. Nuclear chromatin pattern is variable, finely
or coarsely granular, sometimes showing chromatin clump-
ing (fig. 10.4).

Shape and Number. Multilobated nuclei are frequent
and multinucleated cells are more frequent than in adenocar-
cinoma.

Nucleoli. The presence of macronucleoli is one of the
most characteristic features of this category of tumors.
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Fig.10.3. Non-epithelial malignant tumor: group of epithelial cells and
mesenchymal cells with bizarre nuclei. Pap, 40X.

Fig. 10.4. Non-epithelial malignant tumor: anisonucleosis and
hyperchromasia. Pap, 40X.

Cytoplasm

Size and Shape. Sarcoma cells have abundant cytoplasm
and irregular shapes; polygonal, caudate, pleomorphic or
fibroblast-like spindle shapes (fig. 10.5).

Structure. The malignant cells exhibit a dense cyanophilic
cytoplasm, sometimes with a fibrillar morphology.

Background. Smears show a variable amount of tumoral
diathesis (figs 10.6, 10.7). The diathesis is often scanty in
mesenchymal malignant tumors (MMT).
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Fig. 10.6. Scanty tumoral diathesis in a non-epithelial malignant
tumor. Pap, 40X.

10.4. Mesenchymal Malignant Tumors

MMT constitute about 3% of all malignancies of the uter-
ine corpus. A history of hyperestrogenism and the clinical
triad of obesity, hypertension and diabetes seem to be less
significant than in EA [204].

There are two types of MMT, endometrial stromal sar-
coma (ESS) and leiomyosarcoma (LMS).

Endometrial Stromal Sarcomas
Concept. ESS is a tumor composed of cells that resemble
proliferative phase endometrial stromal cells. The WHO
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Fig. 10.7. Non-epithelial malignant tumor (leiomyosarcoma): major
tumoral diathesis. Pap, 40X.

2003 Histological Classification distinguishes two types of
ESS: low-grade ESS and undifferentiated endometrial sar-
coma (UES). The second type was formerly named high-
grade ESS, but this term has been abandoned due to the lack
of specific differentiation and because the tumor does not
histologically resemble endometrial stroma. The distinction
between low-grade ESS and UES is not related to mitotic
counts but to nuclear pleomorphism and the presence of
necrosis [79].

Clinical Features. ESS occurs in middle-aged women,
rarely in younger women. There is no association with risk
factors for EA. A few patients have a history of pelvic radi-
ation. Clinical signs are vaginal bleeding and progressively
increasing menometrorrhagia [115].

Low-grade ESS is a rare, clinically indolent neoplasm,
which constitutes only about 0.2% of all malignant tumors of
female genital tract. Its clinical behavior is usually slow
growth and late recurrences. UES are aggressive tumors and
disseminate rapidly.

Histopathology. Low-grade ESS is a highly cellular tumor
of endometrial stroma-type cells showing minimal atypia
and a few mitotic figures, and has a plexiform vasculature
(figs 10.8, 10.9). UES shows marked cytological atypia and
frequent atypical mitotic figures [79] (fig. 10.10).

Cytopathology. ESS is often difficult to diagnose in cyto-
logical smears because these tumors usually only shed cells
when there is focal tumor necrosis. In UES the problem is in
the correct typing of the tumor, which can be mistaken for
poorly-differentiated carcinoma and LMS. The distinction
between neoplastic cells and benign stromal cells can be a
problem in low-grade ESS.
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Fig. 10.8. Endometrial stromal sarcoma. Histopathology of a low-
grade type. HE, 10X.

Fig. 10.9. Histopathology of a low-grade ESS. HE, 40X.

Low-Grade ESS. An abundance of single stromal cells
with enlarged nuclei and the absence of glandular cells in an
EBT smear are important features that suggest a diagnosis of
low-grade ESS [86]. EBT shows neoplastic cells, usually sin-
gle or in small groups. The cells are small and uniform but
show anisokaryosis. Nuclear chromatin is slightly coarse and
nucleoli are inconspicuous (fig. 10.11).

UES. The neoplastic cells are usually single or in
small groups. There may be bizarre pleomorphic cells with
‘comet’ forms, spindle cells and giant cells. Nuclei are
enlarged with coarsely clumped chromatin and macronu-
cleoli but rarely multinucleated (figs 10.12, 10.13). Mitotic
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Fig. 10.10. Undifferentiated endometrial sarcoma. Histopathology:
HE, 40X.
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Fig. 10.11. Endometrial stromal sarcoma. Endometrial brushing of
a low-grade type. Pap, 40X.

figures are usually found in UES but not in low-grade
ESS. The cytoplasm is ill-defined and stripped nuclei are
frequent. The smear background shows evident tumor
diathesis with debris and phagocytosis (foreign body giant
cells).

Differential Diagnosis (table 10.2)

Malignant Tumors

Epithelial Tumors. ESS must be differentiated from the
more common epithelial malignant tumors, EA and small
cell carcinoma of the cervix (figs 10.14, 10.15). The microar-
chitectural pattern, the number and distribution of cells, and
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Fig. 10.12. Cytology of undifferentiated endometrial stromal sar-

coma. Pap, 60X.

Fig.10.13. Bizarre cells of an undifferentiated endometrial sarcoma.
Pap, 60X.

Table 10.2. Endometrial stromal sarcoma. Cytological differential
diagnosis

Malignant tumors

— Epithelial tumors:
Endometrial adenocarcinoma
Small cell carcinoma of cervix

— Lymphoid tumors:
Non-Hodgkin lymphoma

— Kaposis sarcoma

Benign lesions

— Follicular cervicitis

— Stromal endometriosis of cervix

Cytopathology of the Non-Epithelial
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Fig. 10.15. Small cell carcinoma of the cervix. Pap, 60X.

the nuclear and cytoplasmic features are all helpful in the dif-
ferential diagnosis.

Lymphoid Tumors. Malignant cells of non-Hodgkin’s lym-
phoma involving the uterus are monomorphic and mainly
dispersed and single, and show little cytoplasm and marked
hyperchromasia (fig. 10.16). The expression of leukocyte
common antigen is an important clue to the diagnosis.

Kaposi'’s Sarcoma. The neoplastic cells in Kaposi’s sar-
coma are spindle-shaped resembling fibroblast. They show a
high mitotic activity and variable nuclear atypia. ESS is asso-
ciated with profuse vaginal bleeding and an enlarged uterus
on pelvic examination. ESS usually exhibits deep endometrial
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Fig. 10.16. Non-Hodgkin’s lymphoma of the cervix. Pap, 60X.

Fig. 10.17. Smear of follicular cervicitis. Pap, 60X.

invasion. The presence of stellate cells favors a cytological
diagnosis of ESS [33].

Benign Lesions

Smears of follicular cervicitis contain benign reactive
lymphocytes and plasma cells (fig. 10.17). Occasional cellu-
lar and nuclear moulding seen in ESS help in the differenti-
ation [145].

Finally, ESS may be difficult to distinguish from stromal
endometriosis of the cervix in cytological smears. In this
condition, smears contain only closely packed endometrial
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Fig. 10.18. Histopathology of leiomyosarcoma. Histology: HE,
10X.

stromal cells of benign type and no epithelial endometrial
cells. A hypercellular smear of benign stromal cells is a clue
[34, 98].

Leiomyosarcoma

Concept. A malignant tumor of neoplastic cells showing
smooth muscle differentiation.

Clinical Features. LMS 1is the commonest pure uterine
sarcoma and represents over 1% of all malignant uterine
tumors. It occurs in the perimenopausal age group, nearly a
decade later than leiomyoma [79, 204]. It is not usually asso-
ciated with leiomyoma. However, rapid growth in size of the
uterus of a postmenopausal woman suggests the possibility
of LMS. Vaginal bleeding and an irregularly enlarged uterus
are the commonest symptoms.

LMS are highly malignant tumors. The prognosis is
mainly related to the extent of recurrence [79].

Histopathology. The histological pattern of LMS is of
fascicles of spindle-shaped, ovoid or rounded cells, which
have the morphologic, ultrastructural and immunocyto-
chemical characteristics of smooth muscle cells expressing
actin and desmin. The cells have abundant eosinophilic
cytoplasm and fusiform hyperchromatic nuclei with coarse
chromatin, macronucleoli and increased mitotic activity [79]
(fig. 10.18).

Cytopathology. LMS do not usually exfoliate cells, except
when ulcerated or necrotic. This fact makes cytological diag-
nosis on a Pap smear difficult. A diagnosis is only achieved
in 15% of cases [219]. Neoplastic cells seen in smears,
mainly of EBT, usually show the following features:



Fig. 10.19. Cytopathology of leiomyosarcoma: large spindle cells.
Pap, 40X.

Fig. 10.20. Leiomyosarcoma: anisonucleosis. Pap, 60X.

Shedding: Large pleomorphic spindle cells, mostly iso-
lated, but whorls of tumor cells can be found [148] (fig. 10.19).

Cytoplasm: Abundant fibrillar cytoplasm, eosinophilic or
amphophilic.

Nuclei: Ovoid, cigar-shaped nuclei with blunt ends, coarse
chromatin and irregular nucleoli, varying in shape, size and
numbers (fig. 10.20).

Multinucleated giant cells are often found.

Background: There is usually a bloody and ‘dirty’ back-
ground with many inflammatory cells but with less debris
than in usual tumor diathesis [145].
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Fig. 10.21. Squamous cell carcinoma of the cervix. Pap, 60X.

Table 10.3. Leiomyosarcoma cytological differential diagnosis

Malignant tumors

— Squamous cell carcinoma

— Malignant miillerian mixed tumors
— Malignant melanoma

Benign lesions
— Reparative and regenerative epithelial cells. Leiomyoma

Differential Diagnosis. The diagnosis of malignancy is
usually easy in EBT smears of LMS. The tumor cell nuclei
are pleomorphic with abnormal chromatin and mitotic fig-
ures, and there is evidence of necrosis in the background. It
is more difficult to type the tumor as LMS and to distinguish
it from other malignant tumors (table 10.3).

Malignant Tumors

Squamous Cell Carcinoma. Cells of keratinizing squa-
mous lesions have dense eosinophilic cytoplasm, which is
unusual in cells from a sarcoma (fig. 10.21). Sarcoma cells
show more pleomorphism than squamous neoplastic cells.

Malignant Mesodermal Mixed Tumors (MMMT).
Anaplastic cells similar to those of poorly-differentiated
LMS are also present in MMMT. The identification of
epithelial neoplastic cells in mixed tumors may help in some
cases.

Malignant Melanoma. Pleomorphic malignant cells are
found as in LMS. Identification of melanin pigment is the
key diagnostic feature (fig. 10.22).
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Fig. 10.22. Malignant melanoma. Melanin pigment is seen in the
cytoplasm of some cells. Pap, 60X.

Fig. 10.23. Smear of reparative process of the cervix. Pap, 60X.

Benign Lesions

Reparative and Regenerative Cells of the Cervix. The
absence of malignant nuclear features helps to prevent mis-
takes (fig. 10.23).

Leiomyoma. The distinction between leiomyoma
(fig. 10.24) and poorly-differentiated LMS can be difficult in
cytological smears in the event of necrosis and shedding,
which occurs in both tumors [180]. Multinucleated cells,
nuclear shape, and necrosis are key features of LMS, but it
may be difficult to distinguish neoplastic cells from normal
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Fig. 10.24. Leiomyoma: worm-shaped bodies. Pap, 60X.

Table 10.4. Mixed epithelial and mesenchymal tumors (WHO, 2003)

Carcinosarcoma (malignant mesodermal mixed tumors)
Adenosarcoma

Carcinofibroma

Adenofibroma

Adenomyoma:

— Atypical polypoid variant

fibrous and smooth muscle cells in some poorly-differentiated
tumors [145]. Large benign necrotizing myomas may cause
more considerable difficulties in particular when these
lesions appear in the cervical os giving the impression of
being born (‘in status nascendi’).

10.5. Concept of Mixed Epithelial and
Mesenchymal Tumors

These are tumors of the uterine corpus which have both an
epithelial and a mesenchymal component. Table 10.4 shows
the 2003 WHO Classification of this group of neoplasms
[127].

Carcinosarcoma

Concept. The definition of carcinosarcoma is a biphasic
tumor composed of a mixture of malignant epithelial and
mesenchymal components. Several synonymous terms are
used: malignant mesodermal mixed tumors, MMMT and



Fig. 10.25. Histopathology of carcinosarcoma, homologous type.
Epithelial component is predominant in this area. HE, 40X.

metaplastic carcinoma. These tumors are still classified as
‘mixed’ by convention, but there is increasing evidence that
they are monoclonal and should be considered as a variant of
EC (WHO, 2003), i.e. a sarcomatoid carcinoma rather than a
carcinosarcoma [141, 201].

Epidemiology and Etiology. Carcinosarcoma is an
uncommon, highly aggressive tumor that represents only
around 5% of malignant neoplasms of the uterine corpus. It
usually occurs in postmenopausal women with a median age
of 65. Only less than 5% of patients are younger than 50
[150].

As mentioned in Chapter 1, an association with long-term
tamoxifen therapy, mostly in patients treated for breast carci-
noma, has been suggested. Up to 30% of cases have had pre-
vious pelvic radiation [151].

Clinical Features. MMMT usually presents as a polypoid
growth protruding through the cervical os. Vaginal bleeding
occurs which may be associated with an abdominal mass and
pelvic pain. The tumors are usually aggressive and have a
poor prognosis. Large series suggest that the various histo-
logical patterns of the mesenchymal elements bear no rela-
tion to the overall prognosis [79].

Diagnostic Methods

Cytology. The majority of patients with carcinosarcoma
do not have abnormal cervicovaginal smears. Malignant cells
appear in smears at an advanced stage of the disease when
the tumor involves the lower uterine segment or the cervix
with greater risk of recurrence. The sensitivity for the detec-
tion of cancer cells is low, 56—70% [27]. Better results have
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Fig. 10.26. MMMT with rhabdomyosarcomatous component. HE,
40X.

been obtained by EBT, but marked necrosis of a small sarco-
matous component make a specific cytological diagnosis dif-
ficult, both in Pap and in EBT [158]. The difficulty is
compounded by sampling error, haphazard exfoliation and
cellular degeneration [27]

Imaging. Magnetic resonance imaging demonstrates an
enlarged uterus with a widened endometrial cavity and deep
myometrial invasion. EA needs to be ruled out. The demon-
stration of a large uterus with extensive myometrial invasion
and ovarian or intraperitoneal spread is suggestive of carci-
nosarcoma.

Histological Methods. Although uterine curettage is the
most important diagnostic method, a preoperative diagnosis
can be difficult and over 25% of carcinosarcomas are diag-
nosed only after hysterectomy [79].

Histopathology

Macroscopy and Spread. Carcinosarcoma presents as a
large polypoid and hemorrhagic growth involving the
endometrium and myometrium. Frequently, the tumor may
arise in a benign EP. Intra-abdominal and retroperitoneal
metastases are commonly present.

Microscopic Examination. The MMMT contains both
malignant epithelium and malignant mesenchymal elements.
The malignant epithelial component can be glandular, squa-
mous or undifferentiated. The glandular element is usually
endometrioid but may also be serous or clear cell in type.

The sarcomatous component may be of a homologous
type (fig. 10.25) which includes LMS, UES and EES, usually
high grade. The heterologous type is composed of sarcomatous
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Fig.10.27. MMT with a chondrosarcomatous component. HE, 40X.

T

Fig. 10.28. Cytology of heterologous carcinosarcoma with bizarre
cells. Pap, 60X.

Fig. 10.29. MMMT with adenocarcinoma cells and raquetoid cells of rhabdomyosarcoma. a Pap, 40X. b Cam 5.2 ++ 60X.

tissue elements not normally seen in the uterus such as rhab-
domyosarcoma (fig. 10.26), osteosarcoma, chondrosarcoma
(fig. 10.27) and liposarcoma.

Immunoprofile. The epithelial component expresses
cytokeratin, and the mesenchymal elements express vimentin
and focally cytokeratin (fig. 10.29b). The concordance of
TP53 staining of the epithelial and the mesenchymal compo-
nents supports a common monoclonal origin [79].
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Cytopathology

Smears of MMMT usually show a background tumor
diathesis. Two types of neoplastic cells may be found. The
malignant epithelial cells are usually analogous to EA, less
often they may be derived from a squamous component.
In the latter case, the malignant cells are similar to those of
cervical squamous carcinoma, usually of large-cell non-
keratinizing type. In 10-40% of cases with few sarcomatous



Fig. 10.30. Histopathology of the tumor of the patient in figure
10.31. HE, 40X.

Fig. 10.31. Fine-needle aspiration cytology of a node of a patient
with MMMT. Pap, 60X.

cells we can only report the cytomorphology as mesenchy-
mal malignancy, but not a specific type of tumor. The mes-
enchymal cells are bizarre, elongated or raquetoid in shape
with a lacy or fibrillar cytoplasm texture. The nuclei, some-
times multiple, are hyperchromatic and have prominent
nucleoli (fig. 10.28) [51].

Some cases of MMMT exhibit some specific cytological
features. If the tumor has a rhabdomyosarcomatous compo-
nent, spindle and strap cells, multinucleated giant cells
and cells with cross-striation may be found (fig. 10.29).
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Fig. 10.32. Peritoneal wash: peritoneal metastases of MMMT. Pap,
60X.

Table 10.5. Carcinosarcoma. Cytological differential diagnosis

Adenocarcinoma with squamous differentiation
Carcinoma with a desmoplastic reaction
Carcinosarcoma of other sites

Adenosarcoma

Choriocarcinoma

A chondrosarcomatous component may be represented by
cells with semitransparent cytoplasm associated with a carti-
laginous matrix. Osteoid or lipomatous components are more
difficult to identify.

Cytopathology of Recurrences and Metastases

A cytological diagnosis of possible recurrent or metasta-
tic MMMT may be considered in two different situations.
There are usually no difficulties in the presence of a relevant
clinical history; malignant cells of a biphasic tumor in the
smear would suggest carcinosarcoma. An evaluation of spe-
cific features in a suspected tumor focus may need a fine-
needle aspiration cytology procedure (fig. 10.30, 10.31).
Smears show marked tumor diathesis and malignant cells
which are less differentiated than those of the primary tumor
(fig. 10.32). The mesenchymal component is represented by
malignant giant cells and by cells showing severe degrees of
anaplasia, but is only found in 50% of recurrent tumors and
in 20% of metastatic tumors [141]. If there is no history
available and no information about a primary tumor, it is very
difficult not only to type the tumor but sometimes also to
confirm malignancy in smears.
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Fig. 10.33. Adenosquamous carcinoma of the cervix. Pap, 60X.

Fig. 10.34. Endometrial adenocarcinoma with squamous differenti-
ation. Pap, 40X.

Differential Diagnosis

The differential diagnosis of carcinosarcoma in cytologi-
cal preparations is summarized in table 10.5.

Adenocarcinoma with Squamous Differentiation. This
tumor can occur in the cervix and in the endometrium. The
identification of malignant mesenchymal cells by mor-
phology and immunocytochemistry is the key to diagnosis
(figs 10.33, 10.34).

Carcinoma with a Desmoplastic Reaction. As in the pre-
vious type the smear shows only an epithelial component.
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Fig. 10.36. Histopathology of adenosarcoma. HE, 40 X.

Carcinosarcoma of Other Sites. Clinical and histopatho-
logical features indicating another possible primary site are
needed to suggest this possibility (fig. 10.35).

Adenosarcoma. This rare uterine tumor has a benign epithe-
lial component, usually of an endometrial or endocervical
type, associated with malignant mesenchymal elements,
which may be of homologous type (ESS) or of heterologous
type (rhabdomyoblast or chondroblasts) [190] (figs 10.36,
10.37).



Fig. 10.37. Adenosarcoma of the uterus. HE, 40X.
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Choriocarcinoma. This trophoblastic tumor does not shed
cells frequently and is usually associated with a recent preg-
nancy. Two types of malignant cells may be identified in
smears, multinucleated syncytiotrophoblastic cells and
mononucleated cytotrophoblastic cells similar in size to
parabasal cells but with enlarged nuclei, macronucleoli and
pleomorphic shapes [148] (fig. 9.40).
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