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Objective
To assess the clinical usefulness and diagnostic accuracy of ultrasonographic measurement of endometrial thickness (ET)
in women with endometrial hyperplasia or cancer (EH+).

Methods

This retrospective cohort study included 29,995 consecutive women who underwent transvaginal ultrasonography
(TVS) for an incidental finding of a thickened endometrium at the health screening and promotion center at Asan
Medical Center between 2006 and 2010. Among 959 patients with endometrial abnormalities, 92 patients were
included in this study. A total of 867 patients were excluded: 416 were lost to follow-up; 263 did not undergo
endometrial biopsy; 155 had endometrial polyps; 17 had submucosal myomas; and 16 had insufficient tissue samples.
Endometrial histology was the reference standard for calculating accuracy.

Results

Of the 92 patients, 78 (84.8%) had normal pathology, while 14 (15.2%) had endometrial pathology (EH+), including
5 patients (35.7%) with simple hyperplasia without atypia, 3 (21.4%) with complex hyperplasia, and 6 (42.9%)
with endometrial carcinoma, all stage la. The area under the receiver-operating characteristic curve was 0.75 (95%
confidence interval [Cl], 0.593-0.906). The cut-off value for ET was 8 mm, indicating that TVS ET had a fair accuracy
in diagnosing carcinoma, had a sensitivity of 100% (95% Cl, 62.9-100.0%) and a specificity of 24.3% (95% Cl, 15.2—-
36.3%).

Conclusion

TVS is useful for detecting EH+, with a cut-off value for ET of 8 mm having a high sensitivity for detecting endometrial
pathologies and the ability to identify women highly unlikely to have EH+, thereby avoiding more invasive
endometrial biopsy.
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Endometrial cancer is the most common gynecologic ma-
lignancy. The worldwide incidence of endometrial cancer
has risen over the last 20 years [1]. Increases in the rates of

obesity and decreases in the rates of fertility suggest that
the incidence of endometrial cancer will continue to increase
in postmenopausal women, becoming a substantial public
health problem worldwide [2,3]. This rise in its incidence has
implications for both primary prevention and screening.
Although vaginal bleeding is the most common symptom

www.ogscience.org

https://orcid.org/0000-0002-5088-1905

Articles published in Obstet Gynecol Sci are open-access, distributed under the terms of
the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Copyright © 2019 Korean Society of Obstetrics and Gynecology

445



Obstetrics & Gynecology Science
Vol. 62, No. 6, 2019

in patients with endometrial cancer, up to 20% of patients
who are diagnosed with endometrial cancer are asymptom-
atic at the time of diagnosis [4]. Moreover, it is often difficult
to define abnormal uterine bleeding in perimenopausal
women, who usually experience irregular menstruation as
their ovarian function declines; in addition, clinicians have
differing assessments regarding the exact mechanism consti-
tuting the perimenopausal state [5-7].

Many studies have validated the use of transvaginal ultraso-
nography (TVS) as the initial screening method for endome-
trial cancer [8-11]. Although an endometrial thickness (ET) of
>5 mm is regarded as the cut-off value for postmenopausal
women who present with vaginal bleeding, it warrants fur-
ther investigation [12]. Furthermore, there is no established
consensus on the ET threshold that distinguishes normal
from malignant pathology in postmenopausal women with-
out bleeding. Because the factors associated with a thick-
ened endometrium in these women remain undetermined,
the clinical management of women with an incidentally de-
tected thickened endometrium has not been standardized or
established. TVS is usually requested by general practitioners
as a part of the general investigation of women complaining
of various symptoms involving the abdomino-pelvic region,
and the cut-off value for ET is unclear under various clinical
conditions. Therefore, women with vaginal bleeding or spot-
ting may undergo repeated TVS and unnecessary invasive
diagnostic tests.

This study was designed to evaluate the diagnostic value
of ET as a predictor of endometrial carcinoma in women un-
dergoing health examination. The optimal cut-off values dis-
tinguishing between women with and without intrauterine
pathologies were determined. The knowledge of these cut-
off values may avoid the need to perform more invasive and
unnecessary diagnostic tests, such as endometrial biopsy.

Materials and methods

1. Patients

Data from 29,995 consecutive patients who underwent pel-
vic ultrasonography between January 2006 and December
2010 at the health screening and promotion center in Asan
Medical Center, Seoul, South Korea were retrieved retrospec-
tively. Of these, 959 (3.2%) were found to have an endome-
trial abnormality on TVS and were recommended to undergo
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follow-up gynecologic examinations, including endometrial
biopsy, such as dilated curettage and biopsy or hysteroscopic
endometrial biopsy. Of the 959 patients, 867 (90.4%) were
excluded from the analysis, including 416 who were lost to
follow-up, 263 who did not undergo endometrial biopsy,
155 with endometrial polyps, 17 with submucosal myomas,
and 16 who lacked sufficient tissue samples for obtaining
adequate results. Thus, this study included 92 patients who
underwent endometrial biopsy. Fig. 1 shows the patient flow
diagram.

2. Clinical assessment and measurements of
endometrial abnormality

The medical records of all patients, including their detailed
medical history and results of physical examination, were
reviewed. The data collected included patient age, height,
body weight, body mass index, systolic blood pressure
(BP), diastolic BP, and waist circumference. Medical history
included information on prior use of hormones, herbs, or
tamoxifen; history of breast cancer and gynecologic cancer;
menopausal status; and occurrence of diabetes, hyperten-
sion, hyperlipidemia, and vaginal bleeding. The incidence of
endometrial hyperplasia or cancer (EH+) was determined by
reviewing the electronic medical records of each patient from
her first visit to December 31, 2016.

All TVS examinations were performed using the SSD
5000SV (ALOKA, Tokyo, Japan) ultrasound machine,
equipped with a 3-9-MHz transvaginal transducer. The ET
was measured at the mid-sagittal plane from the outer bor-
ders of the anterior and posterior endometria at the thickest
part. All scans were performed by 2 certified gynecologists
who had completed the obstetrics and gynecologic depart-
mental training requirements and assessments.

Endometrial pathology on TVS was defined as the appear-
ance of a diffusely thickened, homogeneously echogenic en-
dometrium; focal endometrial thickening; or cystic changes
presenting as small anechoic foci. The cut-off value for ET
was >5 mm in postmenopausal women [12]. The cut-off val-
ues for premenopausal women were >8 mm in the prolifera-
tive phase and >16 mm in the secretory phase. If the patients
had their last menstruation within 12 months but forgot
their exact last menstrual period (LMP) or could not expect
their next menstruation date, we set the cut-off value at >8 mm.

www.ogscience.org
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3. Diagnosis of endometrial pathology

All histopathological examinations were performed by pa-
thologists not involved in the study and not blinded to the
patients’ pelvic ultrasonographic findings. The clinical infor-
mation of each patient was recorded and made available
within the hospital’s centralized electronic medical records
system at the time of patient assessment. Reports of endo-
metrial curettage and hysterectomy were reviewed for all pa-
tients, with these details constituting the reference standard
for endometrial histology.

4. Statistical analysis

Baseline variables were presented as numbers (with percent-
ages) and means (with standard deviations [SDs]). Continu-
ous variables were compared using Student’s t-test and
categorical variables using the y” or Fisher’s exact test. All
statistical calculations were 2-sided, with a P-value of <0.05
considered statistically significant. Receiver-operating char-
acteristic (ROC) curves were calculated to assess whether ET
measurement on TVS was diagnostic of endometrial pathol-
ogy. All statistical analyses were performed using the SPSS
software package, version 21 (SPSS Inc., Chicago, IL, USA).

Performed TVs
from 2006 t0 2010
n=29,995

Results

1. Patients and pathological characteristics

The 92 included patients had a median follow-up duration of
2.981 years (interquartile range, 0.463-6.444 years; range, 5
days to 10.729 years). The mean frequency of repeated TVS
during follow-up was 4.912 (median, 4.000).

Table 1 shows the baseline characteristics of the 92 study
patients. Of these women, 14 (15.2%) were diagnosed with
endometrial pathology (EH+), and 78 (84.8%) were assessed
to have normal pathology based on the results of the final
pathological analysis of the endometrial biopsy samples. The
mean ages of the patients in these 2 groups were 47.8 (SD,
6.8) and 50.4 (SD, 7.9) years, respectively. Three patients
(21.4%) in the EH+ group and 41 (52.6%) in the normal
group were menopausal (P<0.05).

Of the 14 patients in the EH+ group, 5 (35.7%) had simple
hyperplasia without atypia; 3 (21.4%) had complex hyper-
plasia; and 6 (42.9%) had endometrial carcinoma, including
4 with endometrioid adenocarcinoma, 1 with clear cell car-
cinoma, and 1 with mixed cell carcinoma (uterine papillary
serous carcinoma, endometrioid adenocarcinoma, and clear
cell carcinoma). Only 5 (35.7%) patients in the EH+ group

A

= 29,036 cases
with the other results

[ 959 patient with endometrial abnormality ]

Follow up loss (n=416)
No endometrial biopsy (n=263)

A

Submucosal myoma (n=17)
Insufficient tissues and others (n=16)

1)
2)
» 3) Endometrial polyp (n=155)
4)
5)

n=90

Patients who had EH+ and other lesions

v

Patients with EH (+)
n=14 (no vaginal spotting: 9)

Patients with other lesions
n=78 (no vaginal spotting: 70)

Fig. 1. Flow diagram of cohort selection for assessing the diagnostic accuracy of endometrial thickness. EH+, endometrial hyperplasia or

cancer.

www.ogscience.org

447



Obstetrics & Gynecology Science
Vol. 62, No. 6, 2019

had symptoms of vaginal bleeding or spotting. Three patients
were in the postmenopausal state; 2 had simple hyperplasia;
and 1 had endometrial cancer. All patients with endometrial
cancer were treated surgically by hysterectomy and bilateral
salpingo-oophorectomy, optional pelvic lymph node dis-
section, and para-aortic lymph node sampling. Five of the
6 patients with endometrial cancer had stage la tumors and
underwent no further treatment; the patient with clear cell
carcinoma received 6 cycles of adjuvant chemotherapy, con-
sisting of a combination of doxorubicin and cisplatin. The
clinicopathological characteristics of the patients in the EH+
group are presented in Table 2.

2. Diagnostic value of endometrial thickness and
receiver-operating characteristic curve

Fig. 2 shows the ROC curve for the estimated diagnostic
performance of the TVS ET measurements in detecting endo-
metrial pathology. The area under the ROC curve was 0.749
(95% confidence interval [Cl], 0.593-0.906; P<0.001).

Table 3 shows the efficiency of the different cut-off val-
ues on TVS in detecting endometrial pathology. The cut-
off values of 6, 7, and 8 mm had sensitivities of 100%
(95% Cl, 62.9-100.0%) and specificities of 2.9% (95% Cl,
0.1-10.9%), 11.4% (95% Cl, 0.5-21.8%), and 24.3% (95%
Cl, 15.2-36.3%), respectively, in the detection of endome-
trial cancer. The false-positive rates of these cut-off values
were 88.3% (95% Cl, 78.5-94.2%), 87.3% (95% Cl, 7.68-
93.7%), and 85.5% (95% Cl, 73.7-92.7%), respectively.

Discussion

TVS is used as the initial screening method for endometrial
pathology; it has replaced dilatation and curettage as the
first-line investigation method for women with incidental
vaginal bleeding and spotting. TVS has been the technique
of choice for endometrial evaluation of postmenopausal
bleeding over the last 2 decades because of its high accuracy
and non-invasive nature [13]. However, in the general popu-
lation, there is currently no established screening method for
endometrial cancers and pathologies. Women at an average
or increased risk because of a history of unopposed estrogen
therapy, tamoxifen therapy, late menopause, nulliparity, infer-
tility, obesity, diabetes, and hypertension should be informed
of the risks and symptoms of endometrial pathologies and
encouraged to report these symptoms to their physicians [14].
The present guidelines recommend that only women with
Lynch syndrome, which is a genetic disorder with a lifetime
endometrial cancer risk of 40-60%, must undergo screening
for endometrial cancer [15].

Furthermore, there is no consensus on the cut-off value
for ET for detecting the presence of any abnormality. No
screening guidelines for endometrial pathology have also
been formulated for pre- and perimenopausal women who
experience irregular menstruation or minimal vaginal spot-
ting. Rather, they undergo TVS only after massive, repetitive
vaginal bleeding or frequent irregular menstruation. Because
endometrial cancer can occur in the absence of bleeding,

Table 1. Baseline characteristics in the endometrial hyperplasia or cancer (EH+) and normal groups

Characteristics EH (+) (n=14) Normal (n=78) P-value
Age (yr) 47.8+6.8 50.4+7.9 0.184
Menopause 3(21.4) 41 (52.6) 0.032
Hypertension 5(35.7) 13(16.7) 0.098
Diabetes mellitus 0(0.0) 4(5.1) 0.386
Previous hormone replacement therapy 0(0.0) 5(6.4) 0.330
Height (cm) 159.6+5.7 158.7+4.6 0.543
Body weight (kg) 58.5+11.5 58.6+8.6 0.952
Body mass index (kg/m?) 23.0+4.2 23.3+3.2 0.754
Systolic BP (mmHg) 115.6+24.6 112.9+14.0 0.700
Diastolic BP (mmHg) 67.8+12.6 69.6+10.6 0.577
Waist circumference (cm) 77.8+11.3 77.8+12.1 0.982

Data are shown as meanzstandard deviation or number (%).
BP, blood pressure.
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Fig. 2. Receiver operating characteristic (ROC) curve of endo-
metrial thickness measurements for the detection of endometrial
hyperplasia or cancer. AUC, area under the curve; Cl, confidence
interval.

women with an incidental finding of a thickened endome-
trium may be required to undergo endometrial assessment.
The incidence of a thickened endometrium in asymptomatic
postmenopausal women has been reported to range from
10% to 17% [16]. However, the optimal cut-off value for
ET in these women has not been determined [17], and most
women undergo invasive diagnostic evaluation, which may
increase patient anxiety and medical costs.

This study enrolled women who visited the health screen-
ing and promotion center at Asan Medical Center. The pa-
tients enrolled were diagnosed with incidental endometrial
abnormalities and did not have any need to visit a hospital
despite the presence of mild symptoms (e.g., vaginal bleed-
ing or spotting).

Endometrial pathology was initially defined as an ET of >5
mm in postmenopausal women and 8 mm in the prolifera-
tive phase and 16 mm in the secretory phase in premeno-
pausal women in this study. These values are clinically used
criteria. However, there are no further guidelines for abnor-
mal endometrial findings. All patients diagnosed with endo-
metrial pathology on ultrasonography can be recommended
to undergo invasive tests, such as endometrial biopsy (e.g.,
dilatation and curettage, hysteroscopic biopsy, or Pipelle en-
dometrial sampling) or repetitive short-term ultrasonographic
follow-up. However, this increases patients’ anxiety for ma-
lignancy, increasing discomfort owing to invasive or repeated
tests and total medical costs.
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Table 3. Efficiency of transvaginal ultrasonography in detecting endometrial hyperplasia or cancer using different cut-off points

Likelihood ratio
of negative test

Likelihood ratio
of positive test

tive value
100.0 (19.8-100.0) 102.9 (98.9-107.2)

100.0 (59.8-100.0) 112.9(103.8-122.8)

Negative predic-

Positive predic-
tive value
11.7 (5.8-21.5)
12.7 (6.3-23.2)
14.5(7.3-26.3)
14.5(6.9-27.2)
16.7 (8.0-30.8)
18.6 (8.9-33.9)
18.2 (7.6-36.1)

False-negative
rate

rate
88.3(78.5-94.2)

False-positive

Specificity

Sensitivity

ET (mm)

0.0(0.0)
0.0(0.0)

0.0 (0.0-80.2)
0.0 (0.0-40.2)
0.0(0.0-22.9)
4.2 (0.2-23.1)

2.9(0.5-10.9)
11.4 (5.4-21.8)
24.3(15.2-36.3)

100.0 (62.9-100.0)

6
7

87.3(76.8-93.7)

100.0 (62.9-100.0)

0(0.0)
33.8(5.0-227.2)
25.9(3.9-170.8)
22.2 (3.4-145.0)

100.0 (77.1-100.0) 132.1(115.7-150.8)

85.5(73.7-92.7)

100.0 (62.9-100.0)

132.4(99.7-175.7)

95.8 (76.9-99.8)

88.9(50.7-99.4) 32.9(22.4-45.2) 85.5(72.8-93.1)

9

155.6 (114.4-211.5)
177.8 (127.9-247.0)
172.8(99.9-299.1)

96.8 (81.5-99.8)

(0.2-18.5)
2.8(0.1-16.2)

32

88.9(50.7-99.4)  42.9(31.3-55.2)  83.3(69.2-92.0)

10

11

97.2 (83.8-99.9)

50.0 (37.9-62.1)  81.4(66.1-91.1)

88.9 (50.7-99.4)

54.3(21.2-139.1)

93.5(81.1-98.3)

61.4(49.0-72.6) 81.8(63.9-92.4) 6.5(1.7-18.9)

66.7 (30.9-91.0)
Value are given as a percentage.

ET, endometrial thickness.
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This study investigated and showed the incidence of EH+
or endometrial cancer among clinically asymptomatic women
and supplementary data for patients with incidentally found
endometrial abnormalities.

This study was conducted to investigate the endometrial
pathology in patients who did not have any symptoms or
clinically significant symptoms. Asymptomatic cases with en-
dometrial polyp and submucosal myoma usually do not need
any treatments because of their benign nature. We were
interested in patients with premalignant or malignant lesions
associated with endometrial pathology observed on ultraso-
nography. Most endometrial polyps and submucosal myomas
are benign lesions in clinical settings. However, they can have
varying sizes, morphologies, and numbers. We thought that
including endometrial polyps and submucosal myomas might
be a bias because their varying sizes could affect ET. Thus,
we particularly considered them as exclusion criteria.

Our analysis showed that the sonographic measurement
of ET was highly diagnostic in predicting endometrial pathol-
ogy, with an optimal cut-off value of 8 mm. This finding is
meaningful because all diagnosed patients had early-stage
endometrial cancer. The patients with EH+ and even those
with clear cell carcinoma and mixed cell carcinoma had a
good prognosis. Because all endometrial carcinomas were of
stage la, none required further treatment, except for the pa-
tient with clear cell carcinoma. In addition, none of these pa-
tients showed evidence of tumor recurrence, with remission
persisting in all of them. Two of the patients in this study had
type Il endometrial cancer, which is associated with a poorer
prognosis compared with type | endometrial cancer. Further-
more, the 5-year survival rates in patients with stage Il and
higher cancers are less than 50% [18]. However, both of our
patients with type Il endometrial cancer had stage la tumors
and a good prognosis. These findings indicate that TVS is
useful diagnostically in the endometrial evaluation of pre-
and postmenopausal women regardless of symptoms.

However, the cut-off value for ET in asymptomatic post-
menopausal women remains unclear. A recent study in
women with postmenopausal bleeding reported that an
ET of 3 mm had a sensitivity of 97% and a specificity of
45.3%; an ET of 4 mm had a sensitivity of 94.1% and a
specificity of 66.8%; and an ET of 5 mm had a sensitivity
of 93.5% and a sensitivity of 74% for the detection of en-
dometrial cancer [19]. Thus, TVS with a 3-mm cut-off value
has a high sensitivity for detecting endometrial cancer and

www.ogscience.org

can identify women with postmenopausal bleeding who are
highly unlikely to have endometrial cancer, thereby avoid-
ing more invasive endometrial biopsy [19]. A prospective
cohort observational study in 259 postmenopausal women
assessed 3- and 5-mm cut-off values during TVS evaluation
for endometrial carcinoma detection [20]. The mean ET was
found to be 3.83£2.95mm (range, 1-25mm); the sensitivity,
specificity, positive predictive value, and negative predictive
value were 62.2%, 93.9%, 68.3%, and 92.2%, respectively,
for the 5-mm cut-off value [20]. However, previous studies
conducted to determine the cut-off values for ET to exclude
malignancy have reported equivocal results. The United King-
dom Collaborative Trial of Ovarian Cancer Screening, which
included 37,038 asymptomatic women divided into risk
groups according to a logistic regression model, found that
a cut-off value for ET of 6.75 mm had a sensitivity of 84.3%
and a specificity of 89.9% in the high-risk group [21].

The major strengths of the present study are the large sam-
ple size and the performance of all TVS examinations by 2
experienced gynecologists in a dedicated menopausal clinic,
which maintained original data from patients over a 10-year
period. All women had received a definitive histological diag-
nosis, which provided an optimal reference standard. These
factors most likely increased the validity of our results.

The main limitations of this study were its retrospective
nature and the very low incidence of pathology-related con-
ditions in the cohort. Because insufficient information was
available for very rare occurrences, this study included only
92 (33.9%) of the 271 patients who underwent endometrial
biopsy. We analyzed the cut-off value for ET without dividing
the menopausal states and phases occurring in the endo-
metrium. Many enrolled women forgot their LMP owing to
irregular menstruation. For example, we reviewed 14 positive
cases. The number of patients in the postmenopausal state
was 3. Among 11 premenopausal patients, there are 2 in the
secretory phase and 4 in the proliferative phase. Five patients
(45.5%) forgot their LMP because of irregular menstruations.
We thought that confirming the endometrial phase in peri-
menopausal women with irregular menstruation was difficult
clinically. Thus, we calculated the cut-off value for ET without
dividing the menopausal states and phases occurring in the
endometrium.

We excluded pathologically proven endometrial polyps
and submucosal myomas in this study. Thus, the application
of the proposed cut-off value for endometrial pathologies
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that might be confused with endometrial polyps or submu-
cosal myomas on ultrasonography is limited. However, the
proposed cut-off value can be used to determine whether
biopsy should be performed to confirm malignancy or a pre-
cancerous state in endometrial pathologies that can be dis-
tinguished from endometrial polyps or submucosal myomas
on ultrasonography. Despite these limitations, many patients
with similar demographic characteristics were included in the
study, and good follow-up data were available. Moreover,
the availability of 10-year data and definitive diagnosis most
likely helped mitigate these limitations. Thus, we believe that
the quality of our data was satisfactory.

In conclusion, TVS is useful for assessing endometrial
pathology and diagnosing early endometrial cancer. Early
detection of these conditions in patients with no specific
symptoms (e.g., vaginal bleeding or spotting) can result in
good patient outcomes. An ET of >8 mm was found to be
the optimal cut-off value for detecting endometrial patholo-
gies and cancers. Prospective studies with larger sample sizes
are needed to confirm our findings.
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