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Background: Endometrial thickness (ET) is closely related to many gynecological symptoms. The 
measurement of ET is also an important tool for evaluating adverse symptoms such as bleeding in 
postmenopausal women. However, the significance of ET in asymptomatic women is still unclear. The 
purpose of this study was to determine the correlation between ET and the incidence of endometrial lesions in 
asymptomatic women after menopause, and to statistically analyze the correlation with a 5 mm cutoff value.
Methods: A systematic literature search was conducted in May 2021 to screen out articles that reported 
that ET measurement was used to diagnose endometrial carcinoma (EC), endometrial hyperplasia (EH), and 
endometrial polyps (EP) in asymptomatic postmenopausal women who did not use hormone replacement 
therapy (HRT). The endometrial membrane was set at 5 mm as the cut-off, and using 5 mm as the cut-off 
of the ET, the relationship between the thickness of the endometrium and the prevalence of EC, EH, and 
EP was evaluated. Relative risk (RR) and standardized mean difference (SMD) were extrapolated with 95% 
confidence interval (CI).
Results: After screening, 9 studies reported a total of 3,620 cases of asymptomatic postmenopausal women 
whose ET was measured. Among them, there were 1,758 cases of ET <5 mm, the probability of EC, EH, and 
EP were 0.284% (5/1,758), 0.398% (7/1,758), and 0.626% (11/1,758), respectively. In another 1,862 cases  
with ET ≥5 mm, the probabilities of EC, EH, and EP were 1.128% (21/1,862), 1.128% (21/1,862), and 
1.557% (29/1,862), respectively. The results showed that ET can be used as a risk factor for predicting EC 
and other pathological changes.
Discussion: The results of this meta-analysis show that when the ET is greater than 5 mm, the incidence 
of EC, EH, and EP increases significantly. It is reasonable to use ET as a screening test for EC and EH in 
asymptomatic postmenopausal women.
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Introduction

Endometrial carcinoma (EC) is the most common 
gynecological malignant tumor in developed countries 
such as Europe and the United States. It is the second 
most common malignant tumor of the female reproductive 
system in China, surpassed only by cervical cancer. The 
incidence rate in some developed cities such as Shanghai has 
gradually taken first place in gynecological malignancies (1).  
The main cause of death of endometrial cancer is failure to 
diagnose early, late stage anemia, weight loss, cachexia and 
metastasis, as well as clear cell carcinoma, serous carcinoma 
and other malignant pathological types. In recent years, 
thanks to the popularity of cervical cancer screening 
programs in the general population, the incidence of 
cervical cancer has declined. However, with the increase in 
life expectancy and the improvement of living standards, the 
incidence of EC has continued to increase and is showing a 
trend of younger generation. Screening and early diagnosis 
of EC remain unresolved clinical and epidemiological 
problems.

The signif icance of  asymptomatic endometrial 
thickening is still unclear. Due to the lack of diagnosis and 
treatment standards, there is still much controversy about 
how clinicians should manage it. In recent years, a large 
number of studies have confirmed that the endometrial 
thickness (ET) of patients with postmenopausal vaginal 
bleeding has a significant correlation with the risk of EC (2).  
For asymptomatic women after menopause, there is no 
clear research report on the correlation between ET and 
EC risk, and there is no reasonable threshold to predict the 
correlation between ET and EC risk. Therefore, it is of 
great significance to explore the correlation between the ET 
and endometrial malignant transformation of asymptomatic 
women after menopause, so as to solve the clinical question 
of what ET should constitute the threshold for requiring 
further examination.

Transvaginal ultrasonography (TVS) is a simple and non-
invasive method to examine the endometrium (3,4), which 
can measure the ET and has a high negative predictive value 
for endometrial malignancy. It has become the first choice 
for patients with postmenopausal bleeding (PMB). Most of 
the current guidelines recommend that the ET of women 
with PMB is 4 or 5 mm. When the ET is lower than this 
threshold, the risk of EC is less than 1% (5,6). There are 
many opinions on the ET related to EC, such as 5, 6, 8, 
10, and 11 mm (7). The American College of Obstetricians 
and Gynecologists (ACOG) does not recommend routine 

endometrial biopsy after menopause with asymptomatic 
ET >4 mm (8). The Society of Obstetrics and Gynecology 
of Canada (SOGC) defines asymptomatic endometrial 
thickening as postmenopausal women without vaginal 
bleeding, ultrasound examination revealing ET of >5 mm, and 
pointed out that women with thickened endometrium should 
have other positive results on ultrasound. Findings such as 
increased blood vessel formation, uneven endometrium, 
granular fluid, and ET of more than 11 mm should be 
referred to a gynecologist for further examination (9).  
Some researchers believe that the prevalence of EC in 
asymptomatic postmenopausal women is lower than that 
of women with PMB, and the threshold of ET should be 
appropriately increased (10,11). Therefore, for women with 
asymptomatic endometrial thickening after menopause, there 
is currently no clear ET threshold that can predict the risk of 
malignant transformation.

In order to study the correlation between the ET of 
asymptomatic women after menopause and the degree 
of endometrial malignancy, and to determine the critical 
value of endometrial thickening that requires further 
examination, we collected and recorded the ET of 
asymptomatic women after menopause. We performed 
meta-analysis the articles that diagnosed EC, endometrial 
hyperplasia (EH), and endometrial polyps (EP). We 
present the following article in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) reporting checklist (available at 
https://dx.doi.org/10.21037/apm-21-2516).

Methods

Search strategy

In May 2021, we conducted an electronic search in the 
databases of Embase, PubMed, Web of Science, Cochrane 
Library, Wanfang, and China National Knowledge 
Infrastructure (CNKI). We searched for all published 
reports on the ET of asymptomatic postmenopausal women, 
or articles on EC, hyperplasia, and polyps. The following 
keywords were used: postmenopausal, asymptomatic, 
endometrial, thickness, hyperplasia, EC, polyps, ultrasound, 
and screening. The search was conducted without language 
restrictions, and abstracts or articles written in languages 
other than English and Chinese were translated by 
professional native language speakers. The references of 
the selected studies were searched for articles that were 
not identified by the electronic search, and the process was 
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repeated for any further relevant research which was found. 
There was no registration review agreement.

Inclusion criteria

The inclusion criteria were as follows: research on the 
relationship between ET and EC in asymptomatic 
postmenopausal women published in the above databases 
from database inception to May 2021. Prospective or 
retrospective study, participants were postmenopausal women 
(menstruation stopped completely for at least 12 months)  
who were not using hormone replacement therapy (HRT), 
had no vaginal bleeding, discharge, increased vaginal 
discharge, and other symptoms. The measurement of ET was 
that of the double-layer ET at the thickest part of the sagittal 
section of the midline of the uterus. If the study recorded the 
value of the single-layer ET, the measurement was doubled 
and included. Availability of histological or cytological 
endometrial examination results, and the endometrial 
acquisition methods were not limited, including curettage, 
endometrial biopsy after hysterectomy, and uterine cavity 
endometrial biopsy under the microscope as acceptable. 
The data of the study were complete, and the average 
ET and standard deviation (SD) or standard error (SE) of 
asymptomatic postmenopausal women could be extracted.

Exclusion criteria

The exclusion criteria were as follows: case reports, abstracts, 
conferences, or reviews. The participants were PMB patients 
or women who were using HRT or other hormone analogs 
such as tamoxifen. The data provided in the article was 
incomplete, and only some participants had undergone 
histological verification studies. Vaginal ultrasound not only 
studied the diagnostic value of ET, but also excluded those 
involving uterine effusion, uneven endometrial echo, and 
so on. For repeated use of literature published by the same 
population, the largest number of samples were selected for 
inclusion in the study, and the rest were excluded.

Paper screening and quality assessment

Article selection was based on the PRISMA standard. 
After using EndNote X9 software to find duplicates in 
the literature, two people read the titles and/or abstracts 
to screen the studies that met the inclusion and exclusion 
criteria. Subsequently, full-text reading assessment was 
performed to determine final inclusion in the analysis. 

Any dispute in the screening process was resolved through 
negotiation, or arbitration by a third party.

Data extraction

Data extraction for included studies, including author, 
publication time, country of origin, total sample size, 
method of obtaining uterine lining, cut-off value of ET, 
and number of participants with EC, EH, and EP. In 
order to estimate the range of normal ET in asymptomatic 
postmenopausal women, the average ET and SD or SE of 
the included study were extracted. In order to study the 
predictive accuracy of ET in the diagnosis of endometrial 
malignant tumors, it was necessary to extract the data 
required for corresponding sensitivity, specificity, negative 
predictive value, and positive predictive value. There have 
been studies that 5 mm can be used as the cutoff value of 
endometrial lesions (8), so this article will use 5 mm as the 
cutoff for research and analysis.

Statistical analysis

The general  inverse variance method in RevMan  
5.3 software (The Cochrane Collaboration, 2014) was used 
to calculate the combined average ET and 95% confidence 
interval (CI). The software Meta-DiSc 1.4 (Zamora et al., 
2006) was used to calculate the effect indicators required for 
this meta-analysis, such as combined sensitivity, specificity, 
negative likelihood ratio, positive likelihood ratio, diagnostic 
odds ratio (OR), and so on, to draw the summary receiver 
operating characteristic curve (SROC) and calculate the 
area under the curve (AUC), and the results are presented 
in a forest map. If P>0.05, I2<50%, it indicated that the 
heterogeneity of the included studies was low, and the fixed 
effects model was used for analysis; if P<0.05, I2>50%, it 
indicated that there was heterogeneity that could not be 
ignored, and the random effects model analysis was used. By 
eliminated individual studies one by one, observed whether 
the results of the meta-analysis have essential changes. If 
there is no essential change, the results was highly reliable, 
and sensitivity analysis is carried out on this basis.

Results

Search results and study characteristics

According to the established search strategy, a total of 391 
articles were retrieved, including 163 English language 
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articles and 228 Chinese language articles. Obviously 
irrelevant articles, duplicate articles, reviews, and so on were 
removed according to the inclusion and exclusion criteria, 
and 113 articles were initially screened. After reading the 
full text, we eliminated 96 articles from which complete data 
could not be extracted, and finally selected 17 articles to be 
included in this study. The specific search and screening 
process is shown in Figure 1. Among them, 8 articles could 
be used to estimate the thickness of the endometrium, a 
total of 4,175 patients were included in these studies, and 
the names of authors and publication dates of all studies are 
summarized in Table 1. A total of 9 articles could be used to 
analyze the accuracy of the diagnosis of EC, EH, and EP 
by the thickness of the endometrium, 3,620 patients were 
included in these studies, and the names of authors and 
publication dates of all studies are summarized in Table 2.

Meta-analysis results

ET in asymptomatic women after menopause
The pooled estimates of the average ET of 4,175 women 

in the remaining 8 studies were 2.98 mm (95% CI: 2.56 to 
3.41 mm). As P<0.05, I2>50%, heterogeneity was indicated 
between the studies, thus the random effects model was 
adopted.

EC
These 9 studies included 3,620 postmenopausal women, 
of which 5 out of 1,758 cases with ET <5 mm had EC, 
and 21 out of 1,862 cases with ET ≥5 mm had EC. Using 
a fixed-effects model, the pooled analysis showed that the 
difference in the incidence of EC between the two groups 
was statistically significant. The incidence of EC in ET 
<5 mm was 0.284% (5/1,758), and the incidence of ET  
≥5 mm was 1.128% (21/1,862) (OR =0.35, 95% CI: 0.16 to 
0.78, P=0.01, I2=0%), as shown in Figure 2.

EH
A total of 7 out of 1,758 postmenopausal women with ET 
<5 mm had EH. However, among 1,862 postmenopausal 
w o m e n  w i t h  E T  ≥5  m m ,  2 1  h a d  E H .  T h r o u g h 
heterogeneity analysis, I2=0%, P=0.99, so a fixed-effects 

Figure 1 Flow chart of research included in the meta-analysis. CNKI, China National Knowledge Infrastructure.
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Table 1 Characteristics of studies on ET

Author Country Year Journal N Average value SD Range

Cong et al. (4) China 2021 Am J Transl Res 300 2.3 1.8 0–10

Malinova et al. (12) Bulgaria 1996 Int J Gynaecol Obstet 130 3.86 2.35 1–28

Gull et al. (13) Sweden 1996 Ultrasound Obstet Gynecol 361 3.00 1.9 1–17

Warming et al. (14) Denmark 2002 Ultrasound Obstet Gynecol 1,182 2.10 1.4 1–18

Minagawa et al. (3) Japan 2005 Gynecol Obstet Invest 146 2.80 2.2 0.3–14

Kasraeian et al. (15) Iran 2011 Climacteric 259 3.83 2.95 1–15

Nakamura et al. (16) Japan 2014 SA J Radiol 297 2.4 0.1 0.2–25

Hartman et al. (2) Canada 2013 Gynecol Obstet Invest 1,500 3.71 1.9 0.2–13

ET, endometrial thickness; SD, standard deviation.

Table 2 Studies characteristics of the relationship between ET and EC

Author Country Year Journal
Intimal sampling 

method
N

ET <5 mm ET ≥5 mm

EC EH EP EC EH EP

Tsuda et al. (17) Japan 1997 Gynecol Oncol Endometrial sampler 375 1 1 2 2 1 5

Fang et al. (18) China 2021 Am J Transl Res Endometrial sampler 60 0 1 0 1 2 1

Marello et al. (19) Italy 2000 J Am Assoc Gynecol 
Laparosc

Hysteroscopic biopsy 328 0 1 1 2 3 4

Fleischer et al. (20) American 2001 Am J Obstet Gynecol Endometrial sampling 1,926 0 0 1 2 1 2

Gouveia et al. (21) Brazil 2007 Rev Assoc Med Bras Hysteroscopic biopsy 47 1 0 1 1 1 1

Kasraeian et al. (15) Iran 2011 Climacteric Hysteroscopic biopsy 259 0 2 3 1 4 5

Giannella et al. (10) Italy 2014 Eur J Obstet Gynecol Hysteroscopic biopsy 268 0 1 1 4 2 3

Yasa et al. (22) Turkey 2016 Arch Gynecol Obstet Endometrial sampler 276 3 1 1 5 6 6

Ghoubara et al. (6) UK 2018 J Obstet Gynaecol Endometrial sampler 81 0 0 1 3 1 2

ET, endometrial thickness; EC, endometrial carcinoma; EH, endometrial hyperplasia; EP, endometrial polyps.

model was used. Meta-analysis results showed that there 
was an association between ET ≥5 mm and EH. The 
incidence of EH in ET <5 mm was 0.398% (7/1,758), and 
the incidence of ET ≥5 mm was 1.128% (21/1,862) (OR 
=0.39, 95% CI: 0.18 to 0.87, P=0.02, I2=0%), as shown in 
Figure 3.

EP
Among the 1 ,758 postmenopausal  women whose 
ET was <5 mm, 11 had EP. Among the other 1,862 
postmenopausal women with ET ≥5 mm, 29 had EP. The 
heterogeneity analysis showed that I2=0%, P=0.98, so 
a fixed-effects model was used, and the results of meta-
analysis showed that ET ≥5 mm was a risk factor for EP. 

The incidence of EP in ET <5 mm was 0.626% (11/1,758), 
and the incidence of ET ≥5 mm was 1.557% (29/1,862) 
(OR =0.41, 95% CI: 0.21 to 0.81, P=0.01, I2=0%), as 
shown in Figure 4.

Publication bias
The funnel chart was used to examine the publication 
bias of the relationship between ET and EC, EH, and EP. 
According to the visual inspection of the funnel chart, the 
three groups of funnel charts were almost symmetrical, and 
there was less publication bias than if the three funnel charts 
all showed asymmetry, indicating that there may be less 
publication bias when including adverse clinical endpoint 
events, as shown in Figure 5.
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Figure 2 Meta-analysis forest plot of the relationship between ET and EC using a fixed-effect model. Comparison: the relationship between 
the ET and the incidence of EC. Statistical method: inverse variance of the fixed effects model (OR and 95% CI). ET, endometrial thickness; 
EC, endometrial carcinoma; OR, odds ratio; CI, confidence interval.

Figure 3 Meta-analysis forest plot of the relationship between ET and EH using a fixed-effect model. Comparison: the relationship between 
ET and the incidence of EH. Statistical method: inverse variance of the fixed effects model (OR and 95% CI). ET, endometrial thickness; 
EH, endometrial hyperplasia; OR, odds ratio; CI, confidence interval.

Discussion

The term EC is used to describe a group of epithelial 
malignant tumors that occur in the endometrium, and is 1 
of the 3 major malignant tumors of the female reproductive 
tract. In the United States, the incidence of uterine body 
tumors is 7%; after breast cancer, lung cancer, and colorectal 
cancer, it ranks 4th among female malignant tumors, and 
its mortality ranks 6th (23). In China, EC is not the most 
common malignant tumor of the female genital tract, and 
its incidence is lower than that of cervical cancer (1,11). 
However, with the rapid development of modern society 

and economy, the accelerated process of population aging, 
and changes in lifestyles, the high-risk factors of EC such as 
obesity, overweight, and diabetes have increased annually, 
in tandem with the incidence rate of EC itself. While the 
incidence of EC has increased, it has also become younger, 
which seriously threatens women’s lives and health (24).  
Therefore, the study of asymptomatic endometrial 
thickening after menopause is of great significance, and it 
may be particularly instructive for the screening and early 
diagnosis of EC.

For women with vaginal PMB, a large number of studies 
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have confirmed that the ET is significantly related to 
the risk of EC (25). Because TVS is noninvasive, simple, 
reproducible, and has high sensitivity and good negative 
predictive value, it has become the first choice for patients 
with PMB. An ET ≤4 mm is used as a reference and basis 
for the selection of diagnostic curettage biopsy for the 
diagnosis of EC. When the ET of postmenopausal women 

is less than or equal to 4 mm, the accuracy of negative 
prediction can reach 99%, and when the ET exceeds 5 mm, 
the sensitivity is similar to that of endometrial biopsy (8). 
Therefore, in this study, 5 mm was chosen as the critical 
value of the study.

For asymptomatic women without vaginal bleeding, 
fluid flow, or leucorrhea after menopause, the relationship 

Figure 5 Publication bias is analyzed by funnel plot. Comparison of: EC (A), EH (B), and EP (C), respectively. EC, endometrial carcinoma; 
EH, endometrial hyperplasia; EP, endometrial polyps; OR, odds ratio; SE, standard error.

Figure 4 Meta-analysis forest plot of the relationship between ET and EP using a fixed-effect model. Comparison: the relationship between 
ET and the incidence of EP. Statistical method: inverse variance of the fixed effects model (OR and 95% CI). ET, endometrial thickness; EP, 
endometrial polyps; OR, odds ratio; CI, confidence interval.
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between ET and the risk of EC is not yet clear, and there 
is no reasonable ET threshold to predict EC risk. There 
are different opinions on the ET related to EC, such as 5, 
6, 8, 10, and 11 mm (7). The results of this study showed 
that the average ET of asymptomatic postmenopausal 
women was 2.98 mm (95% CI: 2.56 to 3.41 mm), which 
was consistent with the report by Breijer et al. (26). Among 
asymptomatic postmenopausal women who did not use 
hormone therapy, 77.1% had ET <4 mm, and only 8% had 
ET >8 mm (2). Among the 3,620 postmenopausal women 
without vaginal bleeding, 1,758 had ET less than 5 mm, 
there were 5 cases of EC, 7 cases of EH, and 11 cases of 
EP. There were 1,862 cases of ET ≤5 mm, 21 cases of EC 
and EH, and 29 cases of EP. The significant difference 
indicated that the risk of malignant transformation still 
had a certain relationship with ET.

This study has some limitations, because the incidence 
of EC in asymptomatic people is low, and screening for 
intrauterine cancer is not universal, most of the included 
studies were retrospective studies or small sample studies, 
and were based on cut-off values. After grouping, the 
number of studies in each group was small, which reduces 
the credibility of the research results. To fully study the 
importance of endometrial thickening in postmenopausal 
women, it is necessary to conduct large-scale prospective 
trials on asymptomatic women, so that the results of meta-
analysis can provide more reliable evidence-based medical 
evidence.

Conclusions

The results of this meta-analysis show that when the ET 
is greater than 5 mm, the frequency of EC, EP, and EH 
is significantly increased. We therefore recommend using  
5 mm as the cut-off value has high sensitivity for diagnosing 
all common types of endometrial lesions. Postmenopausal 
women with ET >5 mm have a significant prevalence of 
endometrial lesions such as EC and EH.
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