Endometrial Cancer: Risk Factors
and Early Diagnosis in Low-Resource
Countries

Siriwan Tangjitgamol, John Kavanagh,
and Mahesh K. Shetty

Abstract

Many risk factors are recognized for the development of endometrial
cancer (EMC). A strong risk factor for hereditary nonpolyposis colonic
cancer is an indication for EMC screening. Any women at risk must be
counseled and evaluated in detail about their risk for many cancers, espe-
cially colonic and EMC. This is usually done in higher levels of health
service rather than in a low resource setting. Also, the data concerning risk
have been derived in these higher resource settings and are not necessarily
transferable to other populations. For EMC, the screening methods
comprise an annual transvaginal ultrasound beginning at 30-35 years of
age and periodic endometrial sampling. EMC screening is not recom-
mended in any woman with low or moderate risk or those without familial
predisposition. Nevertheless, patients should be educated for the signs or
symptoms suggesting an endometrial lesion, such as postmenopausal
bleeding. An endometrial biopsy with a small cannula is considered an
initial diagnostic step. This procedure can be performed in an out-patient
setting while uterine curettage is reserved for a woman with inadequate,
inconclusive, or hyperplasic tissue from endometrial biopsy. Transvaginal
ultrasonography may be useful as an adjunct in selected cases depending
on the availability, physician training, or resource setting. Hysteroscopy,
as a diagnostic and therapeutic maneuver, requires specialized operative
skill and may not be available in limited health care environments.
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Introduction

Endometrial cancer (EMC) is the third most-
common gynecologic cancer after breast and cer-
vical cancers worldwide. EMC appears more
important in terms of number of new cases than
in terms of mortality [1, 2].

A trend of increasing incidence of EMC was
seen in the global statistic report 2008 compared
to 2002. This increase was in both developed and
developing countries [1, 2]. A total number of
145,000 new cases in 2008 were reported in
developing countries and 142,300 in developed
countries [1]. The corresponding figures of mor-
tality had also increased to a total of 41,000 and
32,000 deaths, respectively. These resulted in a
higher “mortality to new case ratio” in develop-
ing than in developed countries: 0.28 compared
to 0.23.

Early diagnosis is a key factor for success in
cancer treatment. This is particularly true for
EMC. Early detection of the cancer as well as
timely treatment usually results in a good out-
come. Aside from stage of disease and an appro-
priate intervention, intrinsic risks of cancer
development and characteristic features of each
cancer type are also important prognostic fac-
tors. EMC has been classified according to dif-
ferent pathophysiologic pathways. Type I
involves exposure to high levels of estrogen
while type II is independent of hormone expo-
sure [3]. Type I is represented by endometrioid
histology while type II is composed of high
grade histologies with more aggressive behavior,
i.e., serous or clear cell carcinomas. In later
years, EMC associated with Lynch syndrome
has been added as type III [4].

With the burden of cancer in low and middle
income countries leading to increases in cancer-
related morbidity, mortality, and economic cost,
it is prudent to evolve cancer control strategies
aimed at improving outcome while minimizing
toxicity and cost. Towards that goal, guidelines
should encompass the entire management spectrum
from primary prevention, screening, and diagno-
sis at one end to palliative treatment of advanced
EMC at the other end.
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We have published an article involving man-
agement of EMC in Asia in 2009 [5]. The specific
recommendations involving screening, diagnosis,
and treatment were made according to the evi-
dence-based consensus panel process to create
resource-sensitive guidelines. The model was the
breast cancer management framework formulated
by the Breast Health Global Initiative (BHGI)
[6]. This Initiative has developed and applied to a
four-tier system as follows: basic level, limited
level, enhanced level, and maximal level
resources. This chapter will focus on the risk fac-
tors and screening together with early diagnosis
of EMC in low resource settings or at the basic
and limited levels.

Risk Factors

As mentioned earlier, EMC can arise through
three different pathophysiologic pathways based
on the relationship with the levels of estrogen and
familial risk. Some characteristic features of three
types of EMC are shown in Table 8.1. Any condi-
tions that are associated with the high status of
estrogen are risk factors, particularly for type I
EMC. The risk relationship to each factor is vari-
able. Some recognized risk factors are exemplified
in the following sections.

High Estrogen Level

The source of estrogen may be endogenous or
exogenous. Estrogen as a single entity increases
relative risk between 3.1 and 15 [7, 8]. This
depends on the amount and duration of exposure
[8,9]. The recommendation for hormonal replace-
ment therapy in a perimenopausal woman with
an intact uterus is a combined use of estrogen and
progesterone [10]. Herbal or traditional medi-
cines may contain estrogen constituents, either
natural or manmade. Long-term users of these
estrogen-containing substances may have a risk
of EMC.

Another source of estrogen is endogenous,
i.e., hormone-producing tumors [11], polycystic
ovary syndrome, or chronic anovulation [12].
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Table 8.1 Characteristic features in each type of endometrial cancer

Type I (low grade)

Age at diagnosis Perimenopause

Risk factors Estrogen related

Endometrial Hyperplastic

background

Diabetes mellitus, Often associated

obesity

Grading and Low grade, endometrioid,
pathology mucinous, villoglandular
Stage Low stage

Myometrial invasion Minimal

Clinical course and
prognosis

Slow progressive,
favorable prognosis

Type II (high grade)

Late postmenopause

Not estrogen related
Atrophic
No association

High grade, non-endometrioid
CA: clear cell or serous CA

advanced stage
Deep

Aggressive behavior,
unfavorable prognosis

151

Type III (familial)

Approximately 10 years
younger than common
age incidence in type I

Familial risk (Lynch
syndrome)

No association

More commonly
non-endometrioid CA

Modified with permission from Sorosky JI. Endometrial cancer. Obstet Gynecol 2012;120:383-97

These conditions can cause high circulating
estrogen levels without or inadequate counteract-
ing progesterone. A prolonged high estrogen will
subsequently result in endometrial hyperplasia
and eventually carcinoma.

Endometrial Hyperplasia

The risk of progression of endometrial hyperpla-
sia to EMC can be as high as 47 % [13]. Although
histochemical stains, analysis of ploidy or
molecular studies may help in distinguishing
endometrial hyperplasia from EMC [14-16],
these tests require special laboratory techniques
and may not be available in basic or limited
resource settings. Standard histologic evaluation
remains the most important tool for a diagnosis
[17]. One must also be aware that EMC may
readily coexist with endometrial hyperplasia in
up to 43 % cases [18].

Tamoxifen Use
Tamoxifen, an antiestrogen, is used in the adju-

vant treatment for hormone receptor positive
breast cancer. However, the compound exerts a

weak estrogenic activity on the endometrium
and can stimulate endometrial proliferation,
hyperplasia, and cancer. The risk of developing
EMC seems to depend on the duration and dose
of tamoxifen [19]. The relative risk ranged from
1.9 to 7.5 [20-23], with an absolute annual risk
of about 2 per 1,000 patients [24, 25]. Many fac-
tors contribute to this wide range of risk, includ-
ing the failure of some studies to control for
confounding risk factors such as concurrent use
of hormone replacement therapy or obesity [20,
21]. Furthermore, the conclusions of many stud-
ies are limited by the retrospective nature of
those studies.

Proven benefits in preventing or controlling
recurrences of breast cancer and occurrence of
cancer in the contra lateral breast must be weighed
against its risk. Findings from the ATAC
(Arimidex, Tamoxifen, Alone or in Combination)
trial suggested that an aromatase inhibitor, i.e.,
anastrozole, was superior to tamoxifen as adju-
vant therapy for breast cancer. It is hoped that
tamoxifen-induced EMC will become a dimin-
ishing problem [26]. However, the relatively
higher cost of an aromatase inhibitor makes the
continued usage of tamoxifen more likely in
developing countries. This risk factor for EMC
will probably persist for several years.
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Obesity

The incidence of EMC is relatively higher in
obese woman. Any woman with a 5 kg/m?
increase of body mass index (BMI) will have
1.59-fold relative risk of EMC [27].

Diabetes Mellitus and Hypertension

A woman with diabetes mellitus and hyperten-
sion, with or without obesity, will have higher
risk of EMC. This relationship is related to an
insulin-resistance with associated higher levels
of insulin-like growth factors and hyper-insuline-
mia [27-29].

Familial Genetic Factor

Although there has been no specific or highly
predictive genes directly related to familial EMC,
there is an increased chance that EMC will occur
in a first-degree relative of a patient with the
diagnosis. The better recognized familial cancer
related to EMC is hereditary nonpolyposis col-
orectal cancer or Lynch syndrome. Any woman
affected with this syndrome will have a lifetime
risk of 27-71 % for EMC, much higher than the
3 % risk in the general population. The age at
diagnosis in these women is approximately 46—54
years old or generally younger than that of a spo-
radic case of EMC [30, 31].

Women with Lynch syndrome who are diag-
nosed with colorectal cancer will have a sixfold
increased risk of developing EMC compared to
the general population. Indeed, approximately
one fourth of them will have EMC within the fol-
lowing 10 years [32].

Breast Cancer

Women with a history of breast cancer cer-
tainly have a higher risk of developing EMC
due to common risk factors such as obesity and
nulliparity. A woman with breast cancer who
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carries the BRCA1 gene mutation has a rela-
tive risk of approximately 2.6, especially when
she is also a tamoxifen user [33].

Nulliparity

The risk of EMC is inversely related to the number
of pregnancies. This is somewhat related to the
anovulatory condition which is frequently found
in woman with fertility problems [34].

Nutrition

There have been no definitive data regarding the
modification of caloric or food intake to reduce
the risk of EMC [35]. Long-term consumption of
phytoestrogen from soy bean products [36] or
alcohol intake [37] may be a risk factor for endo-
metrial hyperplasia and cancer. On the other
hand, coffee or green tea beverages have been
reported as protective factors [38, 39].

Screening

There is no proven role for screening in asymp-
tomatic women who are at average or medium-
risks for the development of EMC. These risk
groups include women with nulliparity, late
menopause, or even receiving tamoxifen therapy
[19]. Screening should only be considered for
high-risk women who may be genetic mutation
carriers of Lynch syndrome or those with sus-
pected autosomal predisposition to colon cancer
[40]. An annual transvaginal ultrasonography
and endometrial aspiration biopsy for endome-
trial assessment should be started at 30-35 years
of age [41]. Some researchers have proposed
beginning at a younger age of 25 years [42]. One
systematic review made the recommendation that
individuals with an inherited predisposition to
Lynch syndrome begin genetic counseling and
basic medical surveillance at age 21 [43].
Colonoscopy should start at ages 20—25 years (or
10 years less than the youngest age of diagnosis
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Table 8.2 Summary for screening and diagnosis

Consensus based on level of resource

Areas of discussion Basic Limited Enhanced Maximal
Screening
Normal women? No No No No
High-risk women® No No Yes Yes
Diagnosis® Yes Yes Yes Yes

Reprint with permission of Elsevier from Tangjitgamol S, Anderson BO, See HT, Lertbutsayanukul C, Sirisabya N,
Manchana T et al. Asian Oncology Summit. Management of endometrial cancer in Asia: consensus statement from the
Asian Oncology Summit 2009. Lancet Oncol 2009;10:1119-27

*Screening for endometrial cancer in average or medium risks women is not recommended except for history taking and
physical examination including pelvic examination which could be done in all levels

Screening in high-risk women requires detailed familial history and genetic evaluation, endometrial biopsy, and ultra-
sound of the pelvis in addition to complete physical and pelvic examination. These are generally not available in basic
and limited settings

‘Diagnostic tools include endometrial sampling biopsy or uterine curettage with or without transvaginal ultrasound

evaluation depending on the availability of the instrument and the operative setting

in the family) for every 1-2 years, and endometrial
sampling and transvaginal ultrasound of the
uterus (and ovaries) should begin at ages 30-35
years [43]. These recommendations should be
individualized after appropriate discussion with
the patient and probably be best conducted by an
expert with genetic counseling support. In basic
or limited resource medical levels, this may be
difficult. The management of such families in
populations where the genetics are either ill
undefined or unavailable remains a major clinical
challenge.

Some authors have proposed genetic testing
for first-degree relatives of woman aged <50
years with double primary cancers of colorectum
and endometrium. In addition, the patients should
have measurements of the serum cancer antigen
(CA) 125 and endometrial biopsy with optional
hysteroscopy [44]. DNA replication errors, which
represent microsatellite-marker analyses of tumor
DNA [45], and associated germ line mutations in
MLHI1, MSH2, and MSH6 [44] are reported in
women with Lynch syndrome. These tests require
special laboratory techniques which may not be
available or are too expensive in the basic or lim-
ited resource settings.

The summary of EMC screening based on the
four tiers of resource settings is shown in
Table 8.2 [5].

Early Diagnosis

Although women with average- or medium-risks
for EMC are not recommended for a routine
screening, all women should be educated for
abnormal symptoms or signs associated with
endometrial lesions.

Indications

Cervical cytology is not an acceptable method
used to screen for or used to make a diagnosis of
endometrial pathology because of its low sensi-
tivity. Nevertheless, the presence of endometrial
cells on a pap smear in a postmenopausal woman
or atypical glandular cell in a woman aged >35
years old are indications for endometrial tissue
assessment [46].

Abnormal uterine bleeding is the most com-
mon sign and symptom of EMC found in 90 % of
the patients [47]. Five to twenty percent of post-
menopausal women with uterine bleeding have
EMC. The presence of such bleeding is certainly
an indication for an evaluation of endometrial tis-
sue pathology. Other indications are pyometria in
a postmenopausal woman, abnormal bleeding in
a woman 240 years old, or a younger age woman
with risk factors for endometrial lesions [47].
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Ultrasonography

A detailed discussion on endometrial sonography
appears next. Transvaginal ultrasonography,
which is a noninvasive procedure, can suggest a
possible cause of endometrial lesion. This is
especially true when caused by an atrophic endo-
metrium. The latter is the most common cause of
postmenopausal uterine bleeding. A postmeno-
pausal woman with an endometrial thickness of
less than 4-5 mm has minimal risk for significant
endometrial pathology [48, 49]. The risk of EMC
in women with postmenopausal bleeding but
whose endometrial thickness on transvaginal
ultrasound is less than 5 mm is only 1 in 917 [48].
Nevertheless, this negative predictive value of the
endometrial thickness has been validated only in
postmenopausal women. Aside from this caveat,
additional limitations of ultrasound exist, i.e., the
presence of fibroids, previous surgery, marked
obesity, and an axial uterus [49]. Figures 8.1, 8.2,
8.3, 8.4, 8.5, 8.6, and 8.7 show various physio-
logic and pathologic changes of endometrium
seen on transvaginal ultrasonography.

Obtaining Endometrial Tissue
for Histopathology

The operative procedure to obtain endometrial
tissue for pathology can be achieved by endo-
metrial sampling which is considered a gold
standard. An endometrial aspiration biopsy can
be performed through a plastic cannula (e.g.,
Pipelle®, Cooper Surgical, Trumbull, CT) instru-
ment which is widely available at present. The
procedure can be done in an out-patient setting.
The cost is nominal compared to conventional
uterine curettage under anesthesia. The pathol-
ogy obtained by endometrial biopsy correlates
well with that obtained by uterine curettage,
with 85-98 % accuracy compared to the stan-
dard dilatation and curettage [50, 51]. One sys-
temic review and meta-analysis compared the
results from endometrial sampling to those from
hysteroscopic biopsy or hysterectomy in over
7,000 women [50]. Less than 5 % had inade-
quate tissue for diagnosis. The sensitivity of endo-
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metrial biopsy to determine EMC and
endometrial hyperplasia was 99.6 % in postmeno-
pausal women and 91 % in premenopause. The
specificity ranged from 98 to 100 %.

Nevertheless, histologic tumor grading from a
small piece of tissue obtained by endometrial
biopsy may not be highly accurate. Tumor grade
from a hysterectomy specimen is upgraded from
the earlier biopsy sample in approximately 30 %
[52, 53]. This issue should be particularly con-
cerning when hysterectomy for EMC is intended
in the basic or limited settings wherein complete
surgical staging including lymph node surgico-
pathological evaluation may not possible.

Another limitation of endometrial biopsy,
aside from the accurate grading, is when the
endometrial pathology is focal or involving an
area less than 50 % of the uterus. Such conditions
may result in inadequate diagnostic tissue as
often as 15 % of cases (Fig. 8.8a) [54]. A formal
uterine curettage is then required to rule out the
presence of malignancy. Also, hyperplasic endo-
metrial tissue in the endometrial biopsy is an
indication for uterine curettage because of the
possibility of coexisting EMC. This has even
greater importance if complete surgical staging
for EMC is not possible or a standard practice in
that particular setting. Figure 8.8a—f shows the
histopathology of inadequate tissue for diagnosis
(Fig. 8.8a), simple and complex hyperplasia
(Fig. 8.8b, ¢), and various types of endometrial
carcinoma (Fig. 8.8d-f).

Uterine curettage is necessary when the index
of suspicion for EMC is high, when the biopsy is
inconclusive or inadequate, or when unexplained
recurrent uterine bleeding without a clear etiol-
ogy [54]. In these events, hysteroscopy to directly
evaluate gross endometrial lesion and to assist in
selecting area for tissue biopsy is another useful
procedure. Although this hysteroscopy may cause
dissemination of EMC cells into the peritoneum,
the impact on survival has not been evidenced
[55]. Nevertheless, hysteroscopy requires special
expertise and additional expense. Hysteroscopy
use in basic and limited resources may not be
practical.

Figure 8.9 shows an algorithm of procedures
used for EMC diagnosis.
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Fig. 8.1 Transvaginal sonographic images of the premenopausal endometrium. (a) Menstrual phase. (b) Proliferative

phase. (c) Secretory phase

Fig. 8.2 Sixty-five-year-old postmenopausal woman
with abnormal bleeding. Sagittal endovaginal sonogram
demonstrated a thin 3 mm endometrium suggestive of
endometrial atrophy

Endometrial Sonography

The endometrial lining of the uterus is optimally
evaluated by sonography. The endometrial stripe
is well visualized on transabdominal ultrasound
with a full bladder; however, the most detailed
analysis of the endometrium is best performed by
endovaginal sonography (EVS). Higher resolu-
tion of the transducer combined with a shorter
distance to the area of interest results in superior
visualization of the endometrium and allows
optimal measurement of the endometrial thick-
ness and assessment of endometrial abnormali-
ties. EVS in the symptomatic postmenopausal
woman with endometrial sampling in those with
an abnormal endometrium is of proven benefit in
the early detection of EMC.
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Fig.8.3 Sonographic images demonstrating an endometrial
polyp in the uterus. (a) An image in the sagittal plane dem-
onstrating an intracavitary hyperechoic mass suggestive of a
polyp. (b) An image in the transverse plane showing the

Normal Appearance of the Endometrium
Ultrasound is the primary imaging modality for
assessment of the endometrium. The spectrum of
normal appearance of the endometrium varies
depending on the menstrual status of the patient
and the phase of the menstrual cycle.

Premenopausal Endometrium

In a premenopausal woman, the appearance of
endometrium varies depending on the phase of
the menstrual cycle. During the menstrual phase,
the endometrium is the thinnest and appears as an
echogenic line measuring 4 mm or less (Fig. 8.1a).
The thickness is measured during an endovaginal
scan in the sagittal plane of the uterus with cur-
sors placed at the echogenic border with the myo-
metrium. During the proliferative phase of the
menstrual cycle (days 6-14), the endometrium
becomes thicker and progressively echogenic

polyp in the endometrial cavity. (¢) 3D Image of the uterus
shows an intracavitary mass. (d) Sonohysterogram demon-
strates a broad based polyp outlined by saline distended
endometrial cavity

relative to the myometrium [56]. In the preovulatory
phase, the endometrium assumes a multilayered
appearance with a hyperechoic basal layer, a
hypoechoic inner layer, and a thin central echo-
genic layer; the endometrial thickness can mea-
sure up to 11 mm (Fig. 8.1b). Such a multilayered
appearance disappears after ovulation. There is
progressive thickening and increased echogenic-
ity of the endometrium in the secretory phase
during which a thickness of 16 mm may be
reached (Fig. 8.1c). During the secretory phase,
there may also be increased echogenicity and
posterior acoustic enhancement of the endome-
trium; such an appearance has been attributed to
the presence of stromal edema and distended
glands [56]. An understanding of the physiologic
cyclic changes in the appearance of the endome-
trium is important in order to distinguish normal
from endometrial hyperplasia.
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Fig.8.4 Sonographic images demonstrating an intracavitary — be an intracavitary fibroid. (b) An image in the transverse
fibroid. (a) Sagittal image of the uterus on a transabdominal  plane on endovaginal scan showing the intracavitary mass.
scan demonstrates a hypoechoic intracavitary mass provento  (c¢) A 3D Image demonstrating the intracavitary fibroid

Fig. 8.5 A 31-year-old woman with abnormal uterine color Doppler imaging. Histology showed complex
bleeding and history of polycystic ovarian disease. endometrial hyperplasia. (a) Sagittal image of the uterus.
Endovaginal sonographic images show abnormally thick-  (b) Color Doppler image of the endometrium demonstrating
ened endometrium with increased blood flow seen on increased vascularity within the thickened endometrium
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Fig. 8.6 Fifty-six-year-old postmenopausal woman with
abnormal uterine bleeding. Sonographic images demon-
strate a hypoechoic endometrial mass. Histology showed
endometrial cancer. (a) Sagittal image of the uterus on a

Fig. 8.7 Sixty-year-old postmenopausal woman with
abnormal uterine bleeding. Transabdominal sonogram
of the uterus in a sagittal plane demonstrates an irregu-
larly thickened endometrium. Histology showed endo-
metrial cancer

b

transabdominal scan. (b) Sagittal image of the uterus on
an endovaginal scan. (¢) Transverse image of the uterus on
an endovaginal scan

Postmenopausal Endometrium

The normal endometrium in a postmenopausal
woman is thin, homogenous, and echogenic and
does not significantly change during menopause
[57]. A thickness of less than 5 mm without focal
thickening is considered a normal appearance for
the endometrium in a postmenopausal woman
(Fig. 8.2). In those on hormone replacement, a
thickness of up to 8 mm is considered normal [56].

Endometrial Abnormalities

Benign endometrial abnormalities account for
nearly 90 % of postmenopausal bleeding. The
most common cause accounting for 75 % of the
cases is endometrial atrophy. Other causes include
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Fig. 8.8 (a—f) Spectrum of histopathological abnormali-
ties of the endometrium. (a) shows inadequate specimen
with only few tiny pieces of endometrial tissue floating in
mucinous material. (b) shows fragments of endometrial
tissues with slightly glandular proliferation and some cys-
tic dilated glands. (¢) demonstrates features of complex
hyperplasia with endometrial glandular proliferation in
tubular pattern in excess of stromal tissue. (d) shows

endometrial polyps, submucosal fibroids,
endometrial hyperplasia, and estrogen withdrawal.
About 10 % of cases of postmenopausal bleeding
are caused by endometrial carcinoma [58].

endometrioid carcinoma evidenced from aspiration
biopsy. (e) shows a small piece of tissue from endometrial
biopsy that exhibits characteristic feature of clear cell car-
cinoma with papillary structure lined by epithelial cells
with clear cytoplasm. (f) shows serous carcinoma charac-
terized by papillary structures of malignant glands and
foci of psammoma bodies

Imaging assessment of the endometrium is best
performed after the bleeding has stopped, if fea-
sible. Some of the common benign endometrial
abnormalities are described next.
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Post-Menopausal Bleeding

Abnormal uterine bleeding in a woman = 40 years or younger age with risk factors
Atypical glandular cells in a woman aged = 35 years old

Endometrial Biopsy

with or without transvaginal ultrasound to assess endometrial thickness particularly in
postmenopause

J

Uterine Curettage

in case of inadequate, inconclusive, or hyperplasic change revealed from endometrial biopsy

J

Hysteroscopy

to directly visualize endometrium and to aid in selecting area for tissue sampling

Fig. 8.9 Algorithm of procedures used for endometrial cancer diagnosis

Endometrial Polyp

An endometrial polyp is an underlying cause of
bleeding in a significant number of postmeno-
pausal women. Polyps are also seen more fre-
quently in women who are on tamoxifen treatment.
Sonographically, polyps appear as circumscribed
hyperechoic or hypoechoic masses best delineated
when surrounded by fluid either during sonohys-
terography or when surrounded by fluid in the
endometrial cavity. Cystic spaces when seen
within a polyp represent dilated glands. Polyps
may be pedunculated or broad-based and sessile;
often, a vascular stalk is demonstrated on color
Doppler imaging (Fig. 8.3a—d).

Fibroids

Uterine leiomyomas may cause abnormal bleed-
ing when they are submucosal or intracavitary.
They appear as hypoechoic masses protruding
into the endometrial cavity or lying predomi-
nantly in the endometrial cavity when intracavi-
tary (Fig. 8.4a—c). Fibroids have a heterogeneous
appearance and often demonstrate posterior
acoustic shadowing. Sonographic assessment of

the extent of a submucosal fibroid is important in
the management, as those that are predominantly
in the cavity (>50 %) may be amenable to hyst-
eroscopic resection.

Endometrial Hyperplasia

Endometrial hyperplasia refers to abnormal pro-
liferation of the endometrial stroma and glands
and may be a precursor to EMC. Sonography
reveals diffuse and less often focal thickening of
the endometrium; endometrial thickness often
exceeds 10 mm (Fig. 8.5a, b). The sonographic
appearance of endometrial hyperplasia can over-
lap with that of EMC and distinction then can
only be made by endometrial biopsy [56].

Endometrial Adenocarcinoma (EMCQ)

In endometrial carcinoma, the endometrium is
thickened and has a heterogeneous and irregular
appearance. There may be an overlap in the appear-
ance with benign endometrial abnormalities such a
polyps and endometrial hyperplasia. A specific
sign of EMC is focal thickening and irregularity
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as well as irregularity of the endometrium-myo-
metrium border, a finding that is also indicative
of an invasive disease [56] (Figs. 8.6a—c and
8.7). Sonography can be used to assess the depth
of myometrial invasion, a finding that has a bear-
ing on the likelihood of lymph node involvement
and, consequently, on the staging and surgical
management of a patient with EMC. Myometrial
invasion greater than 33 % has a negative impact
on prognosis. In one study, ultrasound was shown
to accurately identify deep myometrial invasion
in all cases where there was one [59]. Ultrasound
may, however, be limited in identifying myome-
trial invasion in women with adenomyosis and/or
fibroids, where it can overdiagnose myometrial
invasion [59]. Ultrasound accuracy in predicting
myometrial invasion has been compared to intra-
operative frozen section sampling. In a series of
155 patients with endometrial malignancy, sensi-
tivity, specificity, positive, and negative predictive
values and accuracy of ultrasound was 75, 89, 86,
79, and 81 %. Intraoperative frozen section per-
formed better than sonography at 92, 92, 89, 94,
and 92 %. The authors of this study concluded
that, although ultrasound did well in identifying
myometrial invasion, for optimal surgical manage-
ment in patients with EMC, intraoperative frozen
section to determine myometrial extent is still rec-
ommended [60]. In another series comparing 64
women with EMC, TVS and TVS with CDI per-
formed as well as intraoperative frozen section
and the more expensive MRI in determining the
depth of deep myometrial invasion [61].

Triaging of Women with
Postmenopausal Bleeding

Abnormal vaginal bleeding is a frequent symp-
tom encountered in a gynecological practice. In
most instances, 98 % of women in one series,
particularly in young premenopausal patients, the
underlying cause are benign endometrial abnor-
malities such as a polyp, fibroid, or hyperplasia
[62]. In postmenopausal women, one should
add endometrial atrophy to the list of benign
causes for bleeding. These benign causes account
for 90 % of cases; in the remaining 10 % of

women, EMC is the underlying abnormality.
Sonography, therefore, is of value since benign
endometrial diseases are readily diagnosed and is
also a cost-effective alternative to blind endome-
trial biopsy [63]. Advantages of endovaginal
ultrasound over endometrial biopsy include a less
invasive procedure, no complication or pain, and
equal or better sensitivity particularly in benign
endometrial diseases [64]. A study reported a
0.6 % prevalence of EMC in women with PMB
with sonographic measured endometrial thick-
ness of 4 mm or less and 19 % when 5 mm or
thicker. It has been suggested that, based on these
findings, endometrial biopsy may not be required
when thickness is less than 4 mm [64]. The false
negative rates with EVS are better than the
reported false negative rate of 5-15 % for office-
based endometrial sampling. Ultrasound is also
able to visualize the entire extent of the endome-
trium compared to the blind office-based biopsy
[65-68]. Office-based endometrial sampling has
several recognized limitations. Some of these
include insufficient sampling, especially when
abnormalities are small and focal, difficulty in
gaining access to endometrial cavity due to cervi-
cal stenosis, and difficulty in diagnosing some of
the benign causes of PMB. Ultrasound has the
advantage of being able to see the entire endome-
trial lining and to accurately identify benign
causes of endometrial bleeding such as polyps,
fibroids, and atrophy. In one study of women
with known EMC, 17 % the samples were found
to be negative for malignancy [63].

Performing EVS to triage patients for sam-
pling is therefore the most sensible approach.
It has been shown that use of sonography to triage
patients has a cost savings of 16 % in women
with normal or average risk [68]. A study group
of 339 postmenopausal women with bleeding
reported that 13 % (44/339) had EMC or AEH
(1.5 %). There were no cancers in women with an
endometrial thickness of <4 mm. The reliability
of endometrial thickness (cutoff value 4 mm) as a
diagnostic test for EMC was: sensitivity, 100 %;
specificity, 60 %; positive predictive value, 25 %;
andnegative predictive value, 100 %. Transvaginal
sonographic scanning is an excellent tool for the
determination of whether further investigation
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with curettage or some form of endometrial
biopsy is necessary [69]. The consensus group of
the Society of Radiologists in Ultrasound recom-
mends that a cutoff of 5 mm be used. The group
concluded that either the US or office-based
endometrial biopsy can be used in the initial eval-
uation of a postmenopausal woman with vaginal
bleeding [70].

The triage of patients with postmenopausal
bleeding proposed by Goldstein is most appropri-
ate: (1) no anatomic pathology best treated expec-
tantly; (2) a global endometrial process, in which
case random blind endometrial sampling is
appropriate; or (3) a focal endometrial abnormal-
ity in which case endometrial sampling should be
done with the visualization offered by hysteros-
copy [71]. The issue of postmenopausal women
having a thickened endometrium that is found
incidentally with no associated bleeding needs to
be addressed, as this may occur not infrequently;
reported in 10-17 %, such a finding in the absence
of bleeding is not an indication for endometrial
biopsy [71]. It is also important to understand
that, in a symptomatic woman, when the entire
endometrium is not seen or is obscured by a
fibroid, sonographic evaluation must be consid-
ered incomplete. Such a scenario should prompt
endometrial sampling to exclude EMC. In a study
of 4,454 women with PMB, in whom 5.9 % were
diagnosed with EMC, in 174 of 4,454 women
(4 %), the endometrium was not visualized on
sonography. In this subgroup where the endome-
trium was not well seen, there were 26 EMCs,
proving the need to perform additional testing
such as hysteroscopy and/or endometrial sam-
pling [72].

Screening for Endometrial Cancer
with Ultrasound

Screening for EMC in the asymptomatic patient
is not justified and has not been shown to be of
proven benefit. A study of 1,926 women from the
general population found just one case of cancer
and four cases of atypical endometrial hyperpla-
sia [73]. However, there may be benefit in EMC
screening postmenopausal women who are at an
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elevated risk for EMC [74] as has been discussed
earlier in this chapter. A nested case—control
study of postmenopausal women who underwent
TVS in the United Kingdom Collaborative Trial
of Ovarian Cancer Screening (UKCTOCS) was
performed to evaluate the role of sonography in
screening for EMC. UKCTOCS is a prospective
trial of ovarian cancer screening; endometrial
thickness was measured as part of this study, pro-
viding an opportunity to determine the value of
this measurement as a possible screening tool for
EMC. The cohort of 37,038 women included 136
women who developed EC or AEH. One hundred
and thirty-three had endometrial thickness mea-
sured, and three had endometrial abnormalities.
One hundred and twelve women were asymp-
tomatic during the last EVS, and 24 were
symptomatic. The control group had 36,888
women, and in this group there were 23 cases of
EMCs. The endometrium had a thickness of
>5 mm in 81 % of women diagnosed with EC; 33
of these were symptomatic and 74 asymptomatic.
The positive predictive value and the negative
predictive value for a cutoff of endometrial thick-
ness of 5 mm in the symptomatic group was 30.8
and 93.1 % compared to only 1.4 and 99.9 % in
the asymptomatic group [74]. These investiga-
tors concluded that TVS has a high sensitivity for
diagnosing EMC and may be of benefit to screen
women at risk for developing EMC, but they did
not advocate its use to screen asymptomatic
women.

Diagnosis of Endometrial Cancer
with Ultrasound

The value of endometrial sonographic assessment
in the diagnosis of EMCs in the symptomatic
population has been extensively studied. A meta-
analysis of 35 studies including a cohort of 5,892
women reported that 96 % of women with EMC
had an abnormal finding on EVS; 92 % of women
with endometrial disease malignant and nonma-
lignant such as polyp and atypical hyperplasia
had abnormal findings using a cutoff value of
5 mm. Ultrasound did equally well in identifying
endometrial disease irrespective of whether
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women were on HRT [75]. However, hormone
replacement did affect the findings in women
without endometrial disease; in those who were
not on HRT, ultrasound performed better, being
abnormal only in 8 % with a normal histology
compared to 23 % in women who were on HRT.
For a postmenopausal woman with vaginal bleed-
ing, the probability of EMC dropped from a pre-
test value of 10 % to a postnormal test value of
only 1 %. Overall, ultrasound has a very high
sensitivity for EMC in the range of 96 %, but
specificity is low especially in those on HRT as
discussed above [75].

Postmenopausal Bleeding in Women
Under 50 Years of Age

The significance of postmenopausal bleeding in
women under the age of 50 has also been reported.
In a study group of 4,454 women with postmeno-
pausal bleeding, 260 women (5.8 %) were
younger than 50 years, 130 women had an endo-
metrium of thickness less than 5 mm and hence
did not undergo biopsy but were followed for 1-5
years, and in the remaining group biopsy was
performed. There were no cancers in women
under the age of 50 years. These findings may
suggest that the need to investigate women under
the age of 50 years is probably less urgent [76].

Role of 3D Power Doppler Ultrasound
in Diagnosis of Endometrial Cancer

3D power Doppler angiography has been evalu-
ated as adjunctive tool to 2D real-time ultrasound
in the diagnosis and staging of EMC [77, 78]. In
a series of 99 women with PMB and an endome-
trium of thickness >5 mm, 3D-PDA was used
prior to endometrial biopsy. There were 44 EMCs
in this group of patients. Endometrial volume,
vascularity index, and vascularity flow index
were all shown to be significantly higher in
malignant versus benign conditions; of these, the
vascularity index was reported to be the best
predictor of malignancy [77]. In another series,
99 women with known EMC were interrogated
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with endovaginal 3D ultrasound and power
Doppler angiography. Endometrial volume and
3D-PDA indices such as vascularization index,
flow index, and vascularization flow index were
calculated using a virtual organ computer-assisted
method. Only endometrial volume and vascular-
ity index were associated with myometrial inva-
sion, of which only endometrial volume correlated
with depth of myometrial invasion, and vascular-
ity index was associated with the tumor grade.
This is easy to understand since tumor size deter-
mines the depth of myometrial invasion, and
there is greater degree of angiogenesis and conse-
quently flow in high grade tumors [78].

Contrast Enhanced Ultrasound
Evaluation of the Endometrium [79-81]

The value of using contrast enhancement during
sonographic assessment of the endometrium has
been studied in small group of patients. The
examination involves administration of intrave-
nous SonoVue® (Bracco, Milan, Italy). A slow
bolus injection of 2.5 mL SonoVue is followed
by a flush with 5 mL saline that is administered
through an intravenous catheter placed in an arm
vein. This technique may hold promise as an
adjunct to transvaginal sonography such as in
identifying malignancy in women with a thin oth-
erwise normal appearing endometrium, in deter-
mining the presence of deep myometrial invasion,
and in distinguishing benign from malignant
abnormalities [79-81]. One study of 35 patients
with EMCs reported an accuracy of 85.3 % for
determining myometrial infiltration depth when
using arcuate vascular plexus involvement as a
marker for deep myometrial invasion. The added
value of increased tumor-to-tissue contrast made
it useful in women with an otherwise normal
appearing thin endometrium. The utility of dis-
tinguishing benign from malignant abnormalities
was studied in a small series of 17 women with
EC and 17 with benign abnormalities. Doppler
indices were measured before and after contrast
enhancement: the pulsatility index and the resis-
tive index were measured before and following
administration of intravenous ultrasound contrast.
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These indices were considerably lower in vessels
of malignant tumors than in benign endometrial
polyps after enhancement by intravenous con-
trast. There was no difference between benign
and malignant lesions in PI, RI velocity index,
flow index, or velocity flow index before contrast
enhancement or in VI, FI, or VFI after contrast
enhancement [79-81].

In summary, sonographic assessment of the
symptomatic postmenopausal patient proceeds by
triaging patients into three groups—one without
an abnormality who can be treated expectantly,
one with a global endometrial abnormality
who can undergo blind endometrial biopsy,
and one with a focal abnormality who needs to
undergo biopsy under hysteroscopic visualization.
A significant number of postmenopausal women
without symptoms may have a thickened endome-
trium (10-17 %) [71], and invasive endometrial
sampling may not be appropriate in these women
unless there are coexisting risk factors such as obe-
sity, diabetes, and history of polycystic ovarian
disease. Similarly, polyps in asymptomatic women
with endometrial polyps may not need endome-
trial sampling since less than 0.1 % may have
EMC in the polyp [82]. Endometrial assessment
by sonography is indicated to exclude cancer in
any woman older than 35 years having anovula-
tory uterine bleeding [71]. Finally, a note from the
American College of Obstetricians and
Gynecologists: the gynecological committee is of
the opinion that when a thin distinct endometrial
echo of 4 mm or less is seen on transvaginal sonog-
raphy, risk of malignancy is less than 1 in 917 and
therefore endometrial biopsy is not required [71].

Conclusion

Risk factors of EMC should be recognized.
Although there have been no clear data regarding
the different risks in developing or developed
countries, each factor should be related to the
characteristics of the women in each population
area. Screening is recommended only in high-
risk women with genetic predisposition. This
requires genetic counseling services and special-
ized laboratory evaluations. Also, the familial
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risk data and reported genetic abnormalities may
not be applicable to all population subsets. The
appropriate methods of genetic management
remain a significant clinical challenge in devel-
oping countries. Therefore, there are no recom-
mendations for screening with basic and limited
resource availability. Instead, early diagnosis and
timely treatment are the fundamental principles
of endometrial management in low resource
countries. This can be achieved by proper patient
education and prompt investigation for any
abnormal signs or symptoms suggesting endome-
trial lesions. Histopathology is mandatory for a
diagnosis and can be obtained with a biopsy in
the outpatient setting, which is cost-efficient and
well tolerated by patients. Ultrasonography is a
cost-effective modality to triage patients so as to
offer endometrial aspiration biopsy only to those
who have an endometrial abnormality. In those
few instances where abnormality is determined
to be focal by sonography and aspiration biopsy
is inconclusive, a dilation and curettage proce-
dure can be performed.
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