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Abstract

Purpose To assess the diagnostic accuracy of endometrial
thickness measurements of transvaginal ultrasound
(TVUS) in asymptomatic postmenopausal women in the
detection of endometrial malignancy.

Methods A retrospective cohort study in a university
hospital was undertaken with 276 consecutive asymp-
tomatic postmenopausal women undergoing dilatation and
curettage (D&C) and hysteroscopy for an incidental finding
of thickened endometrium (>4 mm) between 2003 and
2012. Different endometrial thickness cutoff values were
tested on the basis of a pathologic report with carcinoma
conditions (endometrial hyperplasia with atypia and
endometrial carcinoma).

Results The mean age of patients was 59.8 + 9.0 years.
The mean duration of menopause was 11.2 + 8.9 years.
The final pathology diagnoses included 107 (38.8 %)
patients with polyps, 42 (15.2 %) with atrophic endome-
trium, 39 (14.1 %) with estrogen exposure, and 19 (6.9 %)
with normal endometrium. With regard to carcinoma
conditions, nine patients (3.3 %) had endometrial hyper-
plasia with atypia and eight patients (2.9 %) had
endometrial carcinoma. The area under the ROC curve was
0.52 (95 % CI 0.44-0.57), which indicated a poor accuracy
of endometrial thickness of TVUS for carcinoma
conditions.
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Conclusions Routine use of endometrial thickness mea-
surement with TVUS does not seem to be an effective
diagnostic tool for endometrial cancer because it has a low
diagnostic performance in asymptomatic postmenopausal
women. Further prospective studies are required to assess
the endometrial thickness measurement with TVUS as a
screening method in these women.
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Introduction

Endometrial cancer is the most common gynecologic
malignancy, and its incidence worldwide has risen over the
last 20 years [1]. Every year about 200 000 new endome-
trial cancer cases are diagnosed around the world and an
estimated 50 000 women die from this disease [2].
Endometrial cancer is mostly diagnosed in the sixth or
seventh decade and 70 % of these cases are post-
menopausal. Vaginal bleeding is the most common
symptom; however, up to 20 % of patients who are diag-
nosed as having endometrial cancer are asymptomatic at
the time of diagnosis [3].

Commonly used techniques in the assessment of endo-
metrium in symptomatic postmenopausal women include
transvaginal ultrasound (TVUS) for endometrial thickness,
endometrial sampling, saline infusion sonography, and
hysteroscopy [4, 5]. There is an accepted cutoff value of
endometrial thickness (ET) of >5 mm for postmenopausal
women who present with vaginal bleeding that warrants
further investigation [6]. However, there is no well-estab-
lished threshold ET value to direct pathologic evaluation of

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-016-4054-5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-016-4054-5&amp;domain=pdf

312

Arch Gynecol Obstet (2016) 294:311-316

endometrium for asymptomatic postmenopausal women
[7]. Asymptomatic women may undergo TVUS for pelvic
organ prolapse or abdominal discomfort. The number of
identified asymptomatic intrauterine lesions increases with
use of high-frequency ultrasound examinations. Many
physicians also use the same >5 mm cutoff level in
asymptomatic patients due to the lack of clear threshold
levels, which leads to inappropriate investigations with
considerable physical and psychologic disabilities [8].
TVUS has been found to be an unreliable screening method
in the detection of endometrial cancer with evaluation of
ET in asymptomatic women [9, 10].

In this study, we aimed to evaluate the diagnostic value
of endometrial thickness for the prediction of endometrial
carcinoma in asymptomatic postmenopausal women.

Materials and methods

In this retrospective study, we reviewed the medical
records of 276 consecutive postmenopausal patients who
were referred to the outpatient clinic of Istanbul University
School of Medicine for routine follow-ups from February
2003 to December 2012 after obtaining Ethics Committee
approval of Istanbul University School of Medicine. Post-
menopausal status was confirmed with a history of absence
of menses within the last 12 months. Exclusion criteria
included: (1) abnormal uterine bleeding; (2) history of
endometrial pathologies such as hyperplasia or cancer; (3)
history or current use of hormone replacement therapy; (4)
use of raloxifene and/or tamoxifen.

Transvaginal ultrasonography was performed by three
gynecologists, 40 % of which was performed by C.Y, 30 %
by O.D., and the remaining 30 % was performed by F.G.U.
Ultrasounds were performed for a variety of reasons
including routine follow-up, pelvic pain, pelvic mass on
examination and family history of gynecologic cancer. All
three gynecologists used the same ultrasound scanner to
perform the TVUS, a General Electric Logic 5 ultrasound
unit (General Electric, Wauekesha, Wisc., USA) with a
curved linear array 5-MHz endovaginal probe. A longitu-
dinal axis view was used to obtain the baseline measure-
ment of endometrial stripe thickness. During the
measurement, the thickest section of the echo was selected.
All patients had an empty bladder during TVUS. Only
patients with an endometrial thickness of >4 mm were
included in the study. Endometrial cavities were regarded
abnormal when endometrial thickening of >4 mm or an
endometrial lesion was observed. Also the women with
intracavitary fluid collection were excluded from the study.

Patients’ medical records were reviewed for demo-
graphic characteristics, which were age, body mass index
(BMI), age at menopause, gravity, and parity. All patients
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underwent endometrial evaluation with pipelle endometrial
sampling either during hysteroscopy or alone, or fractional
dilatation and curettage (D&C). The results of these tests
were also collected for review.

All statistical analyses were performed using Statistical
Package for Social Sciences version 20.0 (SPSS Inc.,
Chicago, IL, USA). Variables were presented with
descriptive statistics (mean =+ standard deviation for con-
tinuous variables and number and percentage for categor-
ical variables). P values less than 0.05 were regarded as
statistically significant. The receiver-operating character-
istics (ROC) curve was prepared (plot of sensitivity vs. 1-
specificity) and the areas under the curves (AUC) esti-
mated. AUC = 1 indicates a perfect test, AUC >0.9 indi-
cates high accuracy, and AUC between 0.7 and 0.9
indicates moderate accuracy.

Results

In total, 2358 consecutive postmenopausal women under-
went TVUS examination between February 2003 and
December 2012 and 276 of them met the inclusion criteria
of the present study. The demographic characteristics of the
276 women are presented in Table 1. All patients were
Caucasian and from the metropolitan area of Istanbul. The
mean age of our study cohort was 59.8 years (SD = 9.0)
with the last menstrual period being 11.22 years
(SD = 8.89) earlier. Among risk factors for endometrial
cancer, hypertension was present in 129 women (46.7 %)
and diabetes mellitus was present in 53 women (19.2 %).
The mean body mass index (BMI) was found as 29.67 kg/
m? (SD = 3.11). The mean endometrial thickness was
9.99 mm (SD = 3.59). Of these 276 women, 120 (43.5 %)
had an endometrial thickness between 4 and 7 mm, 94
(34.1 %) 8 and 11 mm, and 62 (22.5 %) 12 mm or greater.

Two hundred sixteen (78.3 %) women underwent
endometrial sampling via fractional dilatation and curet-
tage (D&C), 60 women (21.7 %) via pipelle. Endometrial
biopsies revealed an endometrial polyp in 107 women
(38.8 %), atrophic endometrium in 42 (15.2 %), estrogen
exposure in 39 (14.1 %), normal endometrium in 19
(6.9 %), and endometrial hyperplasia with atypia in nine
women (3.3 %). There was insufficient sample in 52
women (18.8 %), and endometrial carcinoma was detected
in eight (2.9 %).

A comparison of endometrial thickness and histologic
findings is presented in Table 2.

The distribution of endometrial thickness according to
benign or carcinoma conditions (endometrial hyperplasia
with atypia and endometrial carcinoma) is given in
Table 3. Carcinoma conditions were equally distributed
according to endometrial thickness groups, six patients
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Table 1 Demographics of the patients

Age (years)
Age at menopause
Duration of menopause, (years)
BMI (kg/m?)
Endometrial thickness, n (%) (mm)
4-7
8-11
>12
Hypertension, n (%)
+
Diabetes type-2, n (%)
+
Sampling type, n (%)
D/C
Pipelle sampling
Diagnosis, n (%)
Polyp
Atrophic endometrium
Estrogen exposure
Endometrial hyperplasia with atypia
Endometrial carcinoma
Normal endometrium

Insufficient sample

59.8 £9.0
48.6 = 5.2
112 £ 8.8
29.6 £ 3.1

120 (43.5 %)
94 (34.0 %)
62 (22.5 %)

129 (46.7 %)
147 (53.3 %)

53 (19.2 %)
223 (80.8 %)

216 (78.3 %)
60 (21.7 %)

107 (38.8 %)
42 (15.2 %)
39 (14.1 %)
9 (3.3 %)

8 (2.9 %)

19 (6.9 %)
52 (18.8 %)

(2.1 %) had 4-7 mm, five patients (1.8 %) had 8—11 mm,
and six patients (2.1 %) had >12 mm.

None of the endometrial thickness cutoff values showed
optimal diagnostic accuracy for the detection of carcinoma
conditions (Table 4.) The highest sensitivity (100 %) was
found using a cutoff point of 4 mm. By increasing the
cutoff point from 4 to 12 mm, the sensitivity decreases but
the specificity increases.

A ROC curve was constructed and Fig. 1 shows the
estimated diagnostic performance of TVUS measurements
of endometrial thickness for the detection of endometrium
carcinoma. The area under the ROC curve was 0.52 [95 %
CI (0.44-0.57)].

Discussion

TVUS has been used as a first step in screening for
endometrial cancer because of its high negative predictive
value. In the literature, the most frequently used optimal
threshold level of endometrial thickness measured using
ultrasound to separate patients into low-risk and high-risk
patients is 4-5 mm [6-12].

Lynch syndrome, a genetic disorder with a lifetime
endometrial cancer risk of 40-60 %, is the only disease for
which screening for endometrial cancer is recommended
[13]. In the general population, there is no established
screening method for endometrial cancers. Women at

Table 2 Histologic diagnoses

at different endometrial Diagnosis Endometrium thickness (mm)
thicknesses in the patients 4-7 8—11 12+

Polyp (n = 107) 32 30 45

Atrophic endometrium (n = 42) 18 20 4

Estrogen exposure (n = 39) 13 21

Endometrial hyperplasia with atypia (n = 9) 3 3

Endometrial carcinoma (n = 8) 3

Insufficient sample (n = 52) 25 17 10

Normal endometrium (n = 19) 9 6 4

Total (n = 276) 120 (43.5 %) 94 (34.0 %) 62 (22.5 %)
Table 3 Distribution of endometrial thickness according to benign or carcinoma diagnoses
Diagnosis Endometrium thickness (mm)

4-7 8-11 12+
Benign conditions (n = 207) 83 69 55
Carcinoma conditions (endometrial carcinoma and endometrial 6 5 6
hyperplasia with atypia) (n = 17)

Total 89 (39.8 %) 74 (33.0 %) 61 (27.2 %)
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Table 4 The efficiency of

transvaginal ultrasonography in Cutoff point (mm)  Sensitivity (%)  Specificity (%) PPV (%) NPV (%) LR (+) LR (-)

detecting carcinoma conditions 4 100 0.1 6.1 100 1.0 0

using different cutoff points
5 94.1 10.4 6.4 96.4 1.05 0.5
6 87.5 21.1 6.4 96.4 1.1 0.6
7 76.4 33.6 7.0 95.6 1.1 0.7
8 64.7 44.0 7.0 95.0 1.1 0.8
9 58.8 529 7.6 95.1 1.2 0.8
10 52.9 61.7 8.3 95.2 1.4 0.8
11 41.1 74.4 8.6 94.8 1.4 0.8
12 35.2 78.3 9.6 94.8 1.63 0.8

PPV positive predictive value, NPV negative predictive value, LR+ positive likelihood ratio, LR— negative

likelihood ratio
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Diagonal segments are produced by ties.

Fig. 1 Receiver operator characteristic curve of transvaginal ultra-
sound measurement of endometrial thickness for the detection of
carcinoma conditions (endometrial carcinoma and endometrial hyper-
plasia with atypia)

average or increased risk because of a history of unopposed
estrogen therapy, tamoxifen therapy, late menopause, nul-
liparity, infertility, obesity, diabetes and hypertension
should be informed about risks and symptoms and
encouraged to report these symptoms to their physicians
[14].

Our study shows that postmenopausal women without
vaginal bleeding had endometrial thickness of >4 mm, and
the prevalence of atypical endometrial hyperplasia and
endometrial carcinoma was 3.3 and 2.9 %, respectively.
Positive predictive values for carcinoma-related conditions
(endometrial carcinoma and atypical endometrial hyper-
plasia) for all given endometrial thickness cutoff values
were between 6.1 and 9.6 %. The negative predictive
values of TVUS were between 94.8 and 100 % at all
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endometrial thickness cutoff values for carcinoma-related
conditions. Furthermore, use of a negative test in asymp-
tomatic postmenopausal women is very limited owing to
the low absolute risk of disease.

TVUS has been the technique of choice for endometrial
evaluation of postmenopausal bleeding over the last two
decades because of its high accuracy and non-invasive
nature [15]. The cutoff value for endometrial thickness
measurement in asymptomatic postmenopausal women
remains unclear. A recent study of endometrial thickness
measurements in women with postmenopausal bleeding for
detection of endometrial cancer reported that an endome-
trial thickness for 3 mm had a sensitivity of 97 % and a
specificity of 45.3 %, for 4 mm 94.1 and 66.8 %, for 5 mm
93.5 and 74 %, respectively [16]. A variety of studies have
been performed to establish cutoff levels of endometrial
thickness to exclude malignancy and findings are equivo-
cal. The United Kingdom Collaborative Trial of Ovarian
Cancer Screening (UKCTOCS) involved 37,038 women in
their cohort and aimed to provide information about
endometrial thickness in asymptomatic women. They
divided the study population into risk groups according to a
logistic regression model and the high-risk population
achieved sensitivity of 84.3 % and specificity of 89.9 %
with a cutoff of 6.75 mm [17]. In a prospective cohort
observational study, Kasraeian et al. studied over 259
postmenopausal women using 3- and 5-mm cutoff values
during ultrasonographic evaluation for endometrial carci-
noma. Using a cutoff point of 3 mm, the authors reported
sensitivity, specificity, PPV and NPV of 100, 56.2, 0.87,
and 100 %, respectively. When using S mm as a cutoff
point, they found sensitivity of 100 %, specificity of
84.4 %, PPV of 2.43 %, and NPV of 100 % [18]. We also
showed that TVUS with an AUC of 0.52 was poorly
accurate for detecting carcinoma conditions in this group.

In our study, endometrial samples were reported as
insufficient tissue in 52 (18.8 %) patients of the study
group. All these women underwent hysteroscopic
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evaluation and we found no intrauterine pathology in this
group. Ragupathy et al. reported that the rate of inadequate
sampling might reach a level of 12 % in women with
significant endometrial thickness (>4 mm) [19].

The results from our study are inconsistent with con-
clusion of Smith-Bindman et al. who suggested a biopsy is
not needed if the endometrium measures 11 mm or less,
according to theoretical cohort [20]. In our study, there
were 6 (2.1 %) cases of endometrial hyperplasia with
atypia and 5 (1.8 %) cases of endometrial cancer with
endometrial thickness of 11 mm or less, which accounts for
64.7 % of carcinoma conditions. In a retrospective study of
148 postmenopausal women without bleeding, one (0.7 %)
case of endometrial cancer was found and in this patient
endometrial thickness was 16 mm [21]. A similar retro-
spective study of 65 asymptomatic women found two
(3.1 %) cases of atypia and no cases of cancer; the
endometrial measurement was not stated [22].

Various endometrial sampling techniques, D&C, aspi-
ration procedures and hysteroscopy, are used to diagnose
endometrial abnormalities. Although D&C is currently
considered as the gold standard for endometrial sampling,
reports revealed that general accuracy rate of D&C was
70 % with additional risks of general anesthesia, infection
and perforation [23]. As aspiration procedures, such as
pipelle, are easy to perform, convenient, less expensive and
general accuracy rate was 67 %, they become more popular
[23]. Hysteroscopy has the advantage of achieving
panoramic view of uterine cavity and giving opportunity to
biopsies under direct vision. Diagnostic accuracy of hys-
teroscopy is high for endometrial cancer with sensitivity
82.6 % and specificity 99.7 % [24].

The major strengths of our study are the large sample
size and that all TVUSs were performed by three experi-
enced gynecologists in a dedicated menopausal clinic from
which original data of patients over a 15-year period were
available. Also, all women had received a definitive his-
tologic diagnosis, which provided an optimal reference
standard. The main limitations of our study stem from its
retrospective nature and very low incidence of cancer-re-
lated conditions in the cohort, which results in poor
information about very rare occurrences.

Conclusions

In line with previous studies, our analysis indicated that
endometrial thickness cannot predict carcinoma conditions
and provided poor diagnostic value in asymptomatic
women. With low prevalence of atypical endometrial
hyperplasia and endometrial cancer in asymptomatic
postmenopausal women, involvement of TVUS endome-
trial thickness measurements in diagnostic tests for this

group leads to an increase in the number of unnecessary
examinations including benign intrauterine lesions and
atrophy cases. As clinical characteristics are possible pre-
dictors of endometrial malignancy, the need for further
diagnostic evaluation should be assessed on an individual
basis. However, TVUS can be used to exclude pre-malig-
nancy or malignancy in asymptomatic postmenopausal
women with risk factors because of its low false negative
rate. Also further prospective studies are required to assess
the endometrial thickness measurement with TVUS as a
screening method in these women.
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