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1. Introduction 
In developed countries, endometrial cancer (EC) is the most 
frequent gynecological cancer of the female genital tract (1). 
Obesity rates are rising worldwide, while fertility rates are 
falling, indicating that the number of postmenopausal women 
with diagnosed endometrial cancer will continue to increase 
and endometrial cancer will be a significant public health 
concern (2, 3). There is no agreed-upon protocol for screening 
EC, and in this regard, endometrial thickness (ET) 
measurement by transvaginal ultrasonography (TVU) was 
discussed previously (4).  

TVU is a common examination tool for patient evaluation 
in gynecology. Women suffering from postmenopausal 
bleeding who have an ET of less than 5 mm on TVU have a 
higher risk of EC (5, 6). Although vaginal bleeding is 
recognized as the most frequently observed symptom of EC, 

up to 20% of patients diagnosed with EC are asymptomatic (7 
An endometrial sample is required to rule out malignancy in 
these women with postmenopausal bleeding. However, studies 
have found that malignancy rates range from 0% to 3% in 
asymptomatic postmenopausal women with thicker 
endometrium (traditionally classified as 5 mm) (8, 9). There is 
no agreement on the endometrial thickness threshold that 
distinguishes normal from malignant pathology in 
asymptomatic postmenopausal women. Clinical care of 
postmenopausal women with thicker endometrium discovered 
by chance is challenging for clinicians and has not been 
standardized or established yet (10). 

In the diagnosis of endometrial pathologies, 
dilatation/curettage and hysteroscopy with histopathologic 
evaluation are well-known methods and can be added to TVU 
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(11). Considering the invasive profile and cost of these 
methods, it may not be necessary to perform these procedures 
on every patient with a thick endometrium (4). 

The purpose of this research is to assess the relationship 
between the endometrial thickness of benign and malignant 
endometrial pathologies, and to contribute to an approach for 
postmenopausal women with asymptomatic thick 
endometrium. 

2. Materials and Methods 
This research was carried out as a prospective study, and 
observations were conducted on a group of postmenopausal 
women admitted to the outpatient clinic of the tertiary hospital 
between January 2015 and January 2018. All patients 
confirmed written informed consent. The study was ethically 
conducted in compliance with the Helsinki Declaration of 1964 
and its amendments. The Committee of Ethics of the Scientific 
Board of the Ministry of Health of Republic of Turkey and the 
administrative board of the hospital gave their approval to this 
study (registration no:1828-903). 

2.1. Patients 
The study population included asymptomatic postmenopausal 
women whose observed endometrial thickness was greater 
than 5 mm in transvaginal ultrasonography (TVU) and who 
had a hysteroscopy and complete curettage as a diagnostic or 
operative procedure. All materials were evaluated 
histopathologicaly. Twelve months of amenorrhea was defined 
as menopause. The demographic characteristics TVU, 
hysteroscopy findings of patients were recorded. The 
histopathology findings of patients were obtained from 
medical records. 

Patients with chronic disease (diabetes mellitus, 
hypertension, hypothyroidism), use of hormone therapy, 
progesterone treatment and tamoxifen, as well as patients being 
monitored for endometrial polyps, endometrial hyperplasia, 
endometrial cancer were excluded. 

2.2. Transvaginal ultrasonography 
Endometrial thickness was measured by the TVU using a 
Siemens Acuson x 300 device and a 7 MHz vaginal probe at 
the sagittal plane of the uterus from anterior to posterior at its 
thickest point and perpendicular to the outer edge of the 
endometrium. If presence of fluid was observed in endometrial 
cavity, the thickness of endometrium was measured by 
subtracting the fluid intervals from all endometrial thickness. 
All TVU examinations were performed by experienced 
gynecologists of the same clinic. 

2.3. Hysteroscopy 
Under general anesthesia, diagnostic hysteroscopy was 
performed using a 5 mm and 30° continuous-flow 
hysteroscope (Karl Storz, Germany) with saline solution (0.9% 
sodium chloride) as a distension medium. A 10 mm and 12° 
resectoscope using a continuous-flow hysteroscope (Karl 
Storz, Germany) with saline solution (0.9% sodium chloride) 

as a distension medium was used to remove endometrial 
lesions. All hysteroscopic evaluations, removal of lesions and 
full curettage of patients were performed by experienced 
gynecologists of the same clinic. All histopathological 
materials were evaluated in the same pathology department. 

2.4. Primary outcome 
The primary outcome of the study was to determine the cutoff 
value for histopathological evaluation of premalign-malign 
endometrial pathologies from benign pathologies in 
postmenopausal asymptomatic patients with increased 
endometrial thickness.  

2.5. Statistics  
For data analysis, SPSS version 22.0 (IBM Corp., Armonk, 
NY, USA) was used. The normality of the demographic data 
was assessed via The Shapiro-Wilk test. The interquartile 
range and median were considered for the case of non-
normally distributed data, while the standard deviation and 
mean value were considered for data following a normal 
distribution.  For analyzing continuous data, The Mann-
Whitney U test was used and for analyzing categorical 
variables, Fisher's exact test or the Chi-Square test was 
employed. Significant was defined as a p-value less than 0.05. 
Cutoff values for the detection of endometrial cancer or 
atypical endometrial hyperplasia were designated using the 
receiver operator characteristic (ROC) curve (AEH). 

3. Results 
A total of 500 postmenopausal asymptomatic women whose 
endometrial thickness was over 5 mm on TVS were recruited 
for the study. Thirteen women were excluded due to refusing 
further examination, and six of them were excluded due to 
technical problems encountered in storing their ultrasound 
images. Consequently, the total number of patients included in 
the final analysis is 481.  

In Table 1, the demographic and clinical characteristics of 
postmenopausal women are summarized. 

Table 1. Demographic and clinical characteristics of postmenopausal 
women 
Characteristics Values (median) (IQR) Min-max 
Age year 54.0 (8.0) (41-80) (41-80) 
Age at menopause year 46.0 (5.0) (30-55) 30-55) 
Duration of menopause 
year 6.0 (7.0) (1-30) (1-30) 

BMI (kg/m2) 27.5 (2.7) (20.9-37.2) (20.9-37.2) 
Endometrial stripe 
thickness (mm) 10 (7) 11.9 (5.6) a (5-32) (5-32) 

Parity 2.0 (2) (0-10) (0-10) 
BMI: Body mass index, IQR: Interquartile Range, SD: standard deviation 
amean (SD) 

In the diagnostic hysteroscopic procedure, 187 (38,9%) 
women were evaluated as having normal endometrium, 156 
(32.4%) women as having endometrial polyps, 118 (24.5%) 
women as having endometrial atrophy, and 20 (4.2%) women 
as having endometrial hyperplasia. In the 187 postmenopausal 
women with normal diagnostic hysteroscopic evaluation, 
histopathological findings were: 13 (7%) endometrial 
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hyperplasia, 2 (1.1%) atypical endometrial hyperplasia, 27 
(14.4%) endometrial polyps, 4 (2.1%) endometrial atrophy, 
and 2 (1.1%) endometrial carcinoma. 

Histopathological evaluation revealed the most common 
intrauterine lesion detected in the study population was 
endometrial polyps diagnosed in 189 (39.3%) cases, and other 
histopathologic findings of the patients are shown in Fig. 1. 
Five endometrial carcinomas and one endometrial hyperplasia 
were identified based on the presence of endometrial polyps. 

 
Fig. 1. The histopathologic outcome in 481 menopausal 
asymptomatic women with endometrial thickness ≥5 mm 

Clinical and demographic characteristics of patients with 
benign and atypical endometrial hyperplasia/ endometrial 
carcinoma are presented in Table 2. 

Table 2. Demographic and clinical characteristics of patients with 
benign and atypical endometrial hyperplasia/ endometrial carcinoma 

 Benign (n=459) 
(Median) (IQR) 

AEH and 
Endometrial 

carcinoma (n=22) 
P 

Age year 53.0 (8.0) 
(41-80) 

55.0 (7.0) 
(46-72) .252 

Age at 
menopause year 

46 (5) 
(30-55) 

47.5 (7) 
(33-54) .288 

Duration of 
menopause year 

6 (7) 
(1-30) 

6.5 (8.0) 
(2-24) .604 

BMI (kg/m2) 27.3 (2.8) 
(20.9-37.2) 

28.2 (3.0) 
(23.9-33.3) .122 

Endometrial 
thickness (mm) 

10 (7) 
(5-30) 

18.5 (15) 
(5-32) 

.000  Mean (SD) Mean (SD) 
Endometrial 
thickness (mm) 

11.5 (5.2) 
(5-30) 

18.8 (7.9) 
(5-32) 

BMI: Body mass index, AEH= Atypical endometrial hyperplasia, IQR: 
Interquartile Range, SD: standard deviation 

The endometrial thickness was analyzed with the ROC 
curve for cutoff value differentiating AEH/endometrial 
carcinoma from benign lesions and 10.5 mm was found with 
90% sensitivity and 63% specificity (area under curve = 0.783; 
P<.0001; 95% confidence interval) (Fig. 2). At this threshold 

value, the rate of endometrial cancer was 0.4% (n=2) and the 
endometrial thicknesses of the cases were 6 mm and 7 mm. The 
positive predictive value of 10.5 mm endometrial thickness 
was % 8.66 and the negative predictive value was % 99.2. 

 
Fig. 2. ROC curve associated with the risk-scoring model. The area 
under the curve was 0.783 (95% CI 0.674 to 0.893; P<.0001) 

4. Discussion 
The findings of this study show that the cut-off value we 
determined for the diagnosis of endometrial cancer and 
atypical hyperplasia is 10.5mm. 20 women with endometrium 
cancer and atypical hyperplasia were seen above our cut-off 
value, and the negative predictive value was calculated as 
99.2%. While endometrial cancer was observed in only 2 cases 
below the cut-off value, no cases with atypical hyperplasia 
were observed by hysteroscopy, one of these two cases was 
diagnosed as atrophy, and the other as an endometrial polyp.  

Since benign lesions are more common in women with 
increased endometrial thickness, the positive predictive value 
was calculated as 8.66%. In recent years, TVU has been the 
method of choice for endometrial examination of 
premenopausal and postmenopausal women due to its high 
accuracy and lack of invasiveness (12).  Asymptomatic 
submucosal fibroids and endometrial polyps are benign 
lesions, they usually do not require any treatment.10 In 
asymptomatic postmenopausal women, endometrial polyps 
were the most commonly observed localized intrauterine 
lesions (13). In our study, endometrial polyps were detected 
within 189 (39.3%) patients. The incidence of endometrial 
cancer based on the presence of polyps was 10% in 
postmenopausal women with symptoms and whose 
endometrial thickness was measured as greater than 5 mm on 
TVU, it was reported 0.9% in asymptomatic postmenopausal 
women, which is a very low percentage when compared (14). 
Similarly, in our study, the rate of cancer development in the 
presence of polyps was found to be 1% (n=5) in asymptomatic 
postmenopausal women.  

Endometrial cancer can develop in postmenopausal women 
without causing bleeding, therefore, a thicker endometrium 

Normal 
endometrium 

32% (n=154)
Atrophy 

19.3% (n=93)

Endometrial 
Polyps 39.3% 

(n=189)

Simple Hyperplasia 
4.6% (n=22)

Atypical endometrial 
hyperplasia 1% (n=5)

Endometrial 
carcinoma 

3.5% (n=17)

Myoma 
0.2% (n=1)
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discovered by chance may necessitate an endometrial 
assessment. However, for endometrial cancers and other 
pathologies there is no standardized screening procedure or 
cut-off value. The current guidelines suggest that only women 
with Lynch syndrome which is a genetic condition associated 
with risk of developing endometrial cancer, be screened for 
endometrial cancer (15).  

The UK Collaborative Ovarian Cancer Screening Study 
(UKCTOCS) presented a sensitivity of 80.5% and a specificity 
of 85.7% when the cut-off value is applied as 5 mm for the 
diagnosis of endometrial cancer or atypical hyperplasia (16). 
In another study, an endometrial thickness limit of 11 mm was 
suggested for an incidentally measured increase in endometrial 
thickness of a patient with no symptoms (6). In our study, the 
optimal cut-off value for premalignant and malignant lesions 
was 10.5 mm with 91% sensitivity and 63% specificity. 
Moreover, the malignancy or atypical hyperplasia risk for 
patients having endometrial thickness measurements under the 
threshold value is extremely low (0.4%, n=2), and the 
proportion of women with malignancy and atypical 
hyperplasia above the threshold is 4.2% (n=20). Even if 
endometrial curettage is not performed in asymptomatic 
patients above the threshold value, these women may require 
follow-up. 

Endometrial polyp (74.3%) was determined to be the most 
common pathology in hysteroscopy in asymptomatic women 
with endometrial thickening on transvaginal ultrasound in a 
previous study (17). Similarly, in our study, the most common 
pathology observed in hysteroscopy was endometrial polyp. 
Hysteroscopy is an easy and safe technique for detecting 
intrauterine lesions (polyps, fibroids), but it is not sufficient for 
the diagnosis of endometrial hyperplasia and endometrial 
cancer. Hysteroscopic appearance, along with 
histopathological evaluation, may be the gold standard for 
endometrial evaluation (18).  

The limitation of this study was that since we excluded 
women with risk factors of endometrial carcinoma, there was 
no evaluation based on the patient's specific characteristics. In 
conclusion, TVU may be useful in the evaluation of 
endometrial pathology and in the diagnosis of early 
endometrial cancer. In this study, 2 cases of endometrial cancer 
were detected in women with endometrial thickness less than 
10.5 mm, negative predictive value was very high. Above the 
cut-off value, about 9 times of endometrial cancer cases were 
diagnosed Because of their low positive predictive value, 
endometrial thickness measurements with TVU should not be 
used alone to make a decision about further evaluation. These 
findings, however, can be used to aid clinical decisions. 

Ethical statement 
The Committee of Ethics of the Scientific Board of the 
Ministry of Health of Republic of Turkey and the 
administrative board of the hospital gave their approval to this 
study (registration no:1828-903). 

Conflict of interest 
The authors declare no potential conflict of interests for this 
work. 

Funding 
No funding was obtained for this study. 

Acknowledgments 
None to declare. 

Authors’ contributions 
Concept: O.S.G., Design: O.S.G., A.B., Data Collection or 
Processing: M.T., A.B.T., Analysis or Interpretation: Z.G.O., 
U.K., Literature Search: U.K., M.T., Writing: N.T., A.B.T. 

References 
1. Brenner PF. Differential diagnosis of abnormal uterine bleeding. 

Am J Obstet Gynecol. 1996 Sep;175(3 Pt 2):766-9. doi: 
10.1016/s0002-9378(96)80082-2. PMID: 8828559. 

2. Haslam DW, James WP. Obesity. Lancet. 2005 Oct 
1;366(9492):1197-209. doi: 10.1016/S0140-6736(05)67483-1. 
PMID: 16198769. 

3. Bray F, Dos Santos Silva I, Moller H, Weiderpass E. Endometrial 
cancer incidence trends in Europe: underlying determinants and 
prospects for prevention. Cancer Epidemiol Biomarkers Prev. 
2005 May;14(5):1132-42. doi: 10.1158/1055-9965.EPI-04-0871. 
PMID: 15894663. 

4. Saccardi C, Vitagliano A, Marchetti M, Lo Turco A, Tosatto S, 
Palumbo M, et al. Endometrial Cancer Risk Prediction According 
to Indication of Diagnostic Hysteroscopy in Post-Menopausal 
Women. Diagnostics (Basel). 2020 Apr 27;10(5):257. doi: 
10.3390/diagnostics10050257. PMID: 32349386; PMCID: 
PMC7277718.  

5. Gull B, Carlsson S, Karlsson B, Ylöstalo P, Milsom I, Granberg 
S. Transvaginal ultrasonography of the endometrium in women 
with postmenopausal bleeding: is it always necessary to perform 
an endometrial biopsy? Am J Obstet Gynecol. 2000 
Mar;182(3):509-15. doi: 10.1067/mob.2000.103092. PMID: 
10739500. 

6. Smith-Bindman R, Weiss E, Feldstein V. How thick is too thick? 
When endometrial thickness should prompt biopsy in 
postmenopausal women without vaginal bleeding. Ultrasound 
Obstet Gynecol. 2004 Oct;24(5):558-65. doi: 10.1002/uog.1704. 
PMID: 15386607. 

7. Malkasian GD Jr, Annegers JF, Fountain KS. Carcinoma of the 
endometrium: stage I. Am J Obstet Gynecol. 1980 Apr 
1;136(7):872-88. doi: 10.1016/0002-9378(80)91045-5. PMID: 
7361835. 

8. Worley MJ Jr, Dean KL, Lin SN, Caputo TA, Post RC. The 
significance of a thickened endometrial echo in asymptomatic 
postmenopausal patients. Maturitas. 2011 Feb;68(2):179-81. doi: 
10.1016/j.maturitas.2010.10.007. Epub 2010 Nov 13. PMID: 
21075567. 

9. Lev-Sagie A, Hamani Y, Imbar T, Hurwitz A, Lavy Y. The 
significance of intrauterine lesions detected by ultrasound in 
asymptomatic postmenopausal patients. BJOG. 2005 
Mar;112(3):379-81. doi: 10.1111/j.1471-0528.2004.00444.x. 
PMID: 15713160. 

10. Park YR, Lee SW, Kim Y, Bae IY, Kim HK, Choe J, et al. 
Endometrial thickness cut-off value by transvaginal 
ultrasonography for screening of endometrial pathology in 
premenopausal and postmenopausal women. Obstet Gynecol Sci. 
2019 Nov;62(6):445-453. doi: 10.5468/ogs.2019.62.6.445. Epub 



Günkaya et al. / J Exp Clin Med  

 46 

2019 Oct 7. PMID: 31777741; PMCID: PMC6856473. 

11. Zhang G, Wang Y, Liang XD, Zhou R, Sun XL, Wang JL, et al. 
Microscale endometrial sampling biopsy in detecting endometrial 
cancer and atypical hyperplasia in a population of 1551 women: a 
comparative study with hysteroscopic endometrial biopsy. Chin 
Med J (Engl). 2020 Sep 30;134(2):193-199. doi: 
10.1097/CM9.0000000000001109. PMID: 33009021; PMCID: 
PMC7817330. 

12. Ozelci R, Dilbaz B, Akpınar F, Kınay T, Baser E, Aldemir O, et 
al. The significance of sonographically thickened endometrium in 
asymptomatic postmenopausal women. Obstet Gynecol Sci. 2019 
Jul;62(4):273-279. doi: 10.5468/ogs.2019.62.4.273. Epub 2019 
Jun 24. PMID: 31338345; PMCID: PMC6629991.  

13. Kim MJ, Kim JJ, Kim SM. Endometrial evaluation with 
transvaginal ultrasonography for the screening of endometrial 
hyperplasia or cancer in premenopausal and perimenopausal 
women. Obstet Gynecol Sci. 2016 May;59(3):192-200. doi: 
10.5468/ogs.2016.59.3.192. Epub 2016 May 13. PMID: 
27200309; PMCID: PMC4871935. 

14. Wethington SL, Herzog TJ, Burke WM, Sun X, Lerner JP, Lewin 
SN, et al. Risk and predictors of malignancy in women with 

endometrial polyps. Ann Surg Oncol. 2011 Dec;18(13):3819-23. 
doi: 10.1245/s10434-011-1815-z. Epub 2011 Jun 24. PMID: 
21701931. 

15. Lynch HT, Lynch JF. Lynch syndrome: history and current status. 
Dis Markers. 2004;20(4-5):181-98. doi: 10.1155/2004/460240. 
PMID: 15528784; PMCID: PMC3839282. 

16. Menon U, Gentry-Maharaj A, Ryan A, Sharma A, Burnell M, 
Hallett R, et al.  Recruitment to multicentre trials--lessons from 
UKCTOCS: descriptive study. BMJ. 2008 Nov 13;337:a2079. doi: 
10.1136/bmj.a2079. Erratum in: BMJ. 2008;337:a2976. PMID: 
19008269; PMCID: PMC2583394. 

17. Schmidt T, Breidenbach M, Nawroth F, Mallmann P, Beyer IM, 
Fleisch MC, et al. Hysteroscopy for asymptomatic 
postmenopausal women with sonographically thickened 
endometrium. Maturitas. 2009 Feb 20;62(2):176-8. doi: 
10.1016/j.maturitas.2008.11.018. Epub 2009 Jan 3. PMID: 
19121901. 

18. Korkmazer E, Solak N, Üstünyurt E. Hysteroscopic assessment of 
postmenopausal endometrial thickening. Prz Menopauzalny. 2014 
Dec;13(6):330-3. doi: 10.5114/pm.2014.47985. Epub 2014 Dec 
30. PMID: 26327874; PMCID: PMC4352917.

 


