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Abstract

Objective: Postmenopausal bleeding can be a sign of endometrial carcinoma and other endome-
trial pathologies. Patients underwent transvaginal ultrasonography (TvUSG) for comparison of risk 
factors of endometrial pathology with results of probe curettage.

Methods: In the present study, TvUSG was performed on 400 patients with postmenopausal bleed-
ing and compared with results of probe curettage. The study was conducted retrospectively on 
patients who were admitted to the İstanbul Okmeydanı Training and Research Hospital clinic be-
tween January 2014 and November 2016. Endometrial thickness and biopsy results were com-
pared among patients with an endometrial thickness of >4 mm. Correlation between endometrial 
thickness and menopausal age; body mass index; diabetes mellitus; hypertension; smoking; age; 
parity; number of postmenopausal bleeding episodes; reproductive period; family history of colon, 
endometrial, and ovarian cancer; use of hormone replacement therapy, tamoxifen, oral contracep-
tive, and intrauterine device (IUD); gravidity; and age at menarche was evaluated statistically.400 
patients divided into2 groups according to patholohy results. Group1: Proliferative endometrium, 
secretory endometrium, endometrial polyp, simple atypical endometrium, endometritis, atrophic 
endometrium. Group2: Complex atypical hyperplasia, adenocarcinoma Ethical committee approv-
al is taken from Okmeydanı Training and Research Hospital.

Results: The distribution of the 400 women according to histological diagnosis was as follows: pro-
liferative endometrium, 110 (27.5%); atrophic endometrium, 155 (38.8%); endometrial polyp, 65 
(16.3%); adenocarcinoma, 40 (%10), simple atypical hyperplasia 15 (3.8%), complex atypical endome-
trial hyperplasia, 5 (1.3%); endometritis, 5 (1.3%); and secretory endometrium, 5 (1.3%). Histopatholo-
gy distribution according to endometrial thickness was as follows: atrophic endometrium, 6.44±2.23; 
secretory endometrium, 8±0; proliferative endometrium, 8.9±3.7; endometrial polyp, 12±5.16; 
endometrial hyperplasia, 5.9±1.6; atypical endometrial hyperplasia, 20± 0; and adenocarcinoma, 
12.75±4.43. During the reproductive period, endometrium thickness and endometrium cancer in the 
family history in Group 2 and parity; time to first bleeding; smoking; and use of tamoxifen, oral con-
traceptive, and IUD in Group 1 were statistically significant. The other risk factors were not significant.

Conclusion: Endometrial thickness measurement with TvUSG provides prior knowledge of post-
menopausal bleeding. Endometrial curettage is the gold standard treatment.

Keywords: Postmenopausal bleeding, endometrial curettage, endometrial cancer, transvaginal 
ultrasonography
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INTRODUCTION

Postmenopausal hemorrhage is a bleeding attack developing 
after discontinuation of menstrual periods for 1 year (1). Post-
menopausal hemorrhage is important because it constitutes 5% 
of outpatient admissions, and it may be the first sign of endome-
trial cancer. When considering all postmenopausal women, post-
menopausal bleeding is a pathological condition that affects 
0.5%-1% of these women every year (2). Although postmeno-
pausal bleeding mostly occurs because of endometrial polyp, 
leiomyoma, hyperplasia, and atrophic endometrium, it can be 
the first sign of endometrial carcinoma in 10% of patients. The in-
cidence of endometrial carcinoma was between 3.7% and 17.9% 
in women with postmenopausal hemorrhage in various studies 
(3-5). Endometrial biopsy is the most reliable and definite diag-
nostic method used in patients with postmenopausal bleeding 
to demonstrate endometrial pathologies (5). However, because 
it is an invasive method and the cost and rate of complications in-
crease when it is performed under general anesthesia, difficulties 
occur in it being used as a common screening method. There-
fore, ultrasonography is the most preferred technique among al-
ternative diagnostic methods. In recent years, many studies have 
revealed a relationship between endometrial thickness mea-
sured by transvaginal ultrasonography (TvUSG) and endometrial 
pathologies (6). In this study, we aimed to compare endometrial 
thickness measured by TvUSG with endometrial biopsy findings 
in women presenting with postmenopausal hemorrhage. 

METHODS

This study was retrospectively performed on 400 patients with 
postmenopausal bleeding, endometrial thickness of ≥4 mm, and 
who were admitted to Okmeydanı Training and Research Hos-
pital, Outpatient Clinic of Obstetrics and Gynecology, between 
January 2014 and November 2016. Patients having amenorrhea 
for ≥1 year and high FSH levels were considered to be in meno-
pause.

Patients who had been diagnosed with gynecologic cancer 
and followed up and who had been diagnosed with premature 
menopause were not included in the study. A detailed anam-
nesis was obtained from the patients who presented with post-
menopausal bleeding. Their ages; gravida; parity; last menstrual 
date; age of first menstrual period; reproductive period; number 
of postmenopausal hemorrhagic attacks; systemic and gyneco-
logical diseases, such as diabetes, hypertension, and breast can-
cer; and the presence of colon, ovary, endometrium, and breast 
cancer in first-degree relatives were investigated. In addition, the 
patients were questioned about smoking, hormone replacement 
therapy (HRT), use of tamoxifen and previous use of oral contra-
ceptives (OCC) and intrauterine device (IUD). Their body mass 
indices (BMI) were calculated by dividing their body weights by 
their heights in meters squared. TvUSG was performed with ul-
trasound devices having a 6.5-MHz micro-convex transvaginal 
probe with high resolution, and any uterine discontinuity, de-
formation in the endometrial line, absence of the central echo-
dense line, and any structure with different echo and density with 
and without apparent margins were considered to be abnormal. 
Endometrial thickness measurement was performed in the lon-
gitudinal plane, from the thickest point, and by taking the dou-
ble wall endometrial thickness, and endometrial sampling was 

performed for those with a thickness of ≥4 mm. In our study, the 
patients were divided into two groups as Group 1 and Group 2 
according to the endometrial biopsy results.

In Group 1, patients whose pathological results were reported as 
proliferative endometrium, secretory endometrium, endometri-
al polyp, simple endometrium without atypia, endometritis, and 
atrophic endometrium were included.

In Group 2, patients whose pathological results were reported as 
complex atypia hyperplasia and adenocarcinoma were included. 

Statistical Analysis
For statistical analysis, Statistical Package for Social Sciences, 
version 21.0 (IBM SPSS Corp.; Armonk, NY, USA) for Mac software 
was used. Descriptive statistics were presented as numbers and 
percentages for categorical variables and as mean and standard 
deviation for numerical variables. During binary independent 
group comparisons for numerical variables, independent t-test 
was used in the cases with normal distribution and Mann-Whit-
ney U Test was used in cases of non-normal distribution. For the 
categorical variables, the Chi-square test was used in the fulfill-
ment of specifications for the Chi-square test for comparisons 
of multiple and binary groups. Statistically, the significance level 
was evaluated as p<0.05, with a confidence interval of 95%.

RESULTS

The age of the 400 patients ranged from 44 to 82 years, with a 
mean age of 57.56±8.94 years. The mean gravidity of the pa-
tients was 3.81±2.69, the mean parity was 2.99±1.99, the mean 
abortus was 0.60±1.19, and the mean dilatation and curettage 
(D&C) was 0.25±0.626. Menopausal ages of the patients ranged 
between 42 and 59 years, and the mean menopausal age was 
48.73±3.35 years.

The age of menarche ranged from 10 to 20 years, and the mean 
age of menarche was 13.25±1.67 years. The mean reproduc-
tive duration of the patients was 35.33±3.90. The time to first 
postmenopausal bleeding attack varied from 1 to 17 years, and 
the mean duration of postmenopausal vaginal bleeding was 
2.81±3.43. The number of postmenopausal bleeding attacks 
ranged from 1 to 9, with a mean number of 1.28±1.03. The en-
dometrial thickness of all patients measured with TvUSG ranged 
from 4.1 to 21.0 mm, with a mean of 8.86±4.41 mm (Table 1).

In terms of histological diagnoses and mean endometrial thick-
nesses, 110 (27.5%) patients had proliferative endometrium with 
a mean endometrial thickness of 8.9±3.7 mm, 155 (38.8%) pa-
tients had atrophic endometrium with a mean endometrial thick-
ness of 6.44±2.23 mm, 65 (16.3%) patients had endometrial polyp 
with a mean endometrial thickness of 12±5.16 mm, 40 (10%) pa-
tients had adenocarcinoma with a mean endometrial thickness 
of 12.75±4.43 mm, 15 (3.8%) patients had simple hyperplasia 
without atypia with a mean endometrial thickness of 5.9±1.6 mm, 
5 (1.3%) patients had complex atypical endometrial hyperplasia 
with a mean endometrial thickness of 20±0 mm, 5 (1.3%) patients 
had endometritis with a mean endometrial thickness of 8±0 mm, 
and 5 (1.3%) patients had secretory endometrium with a mean 
endometrial thickness of 8±0 mm (Table 2) (Figure 1). 

The 400 patients included were divided into two groups. The 
number of patients in Group 1 and 2 was 350 (87.5%) and 50 
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(12.5%), respectively (Figure 2). Differences in the groups in terms 
of demographic characteristics are detailed in Table 3. There was 
no statistically significant difference between the groups in terms 
of the mean age, menopausal age, mean age of menarche, 
mean BMI, and the number of postmenopausal hemorrhagic at-
tacks (p>0.05). When the fertility characteristics of the patients 
included in the study were examined, the mean of Group 1 was 
3.89±2.71 and the mean of Group 2 was 3.09±2.0. There was no 
statistically significant difference in terms of gravidity (p>0.05).

Conversely, while the mean reproductive period was 35.16±3.82 
years in Group 1, it was 36.50±4.34 years in Group 2, and the differ-
ence between the two groups was statistically significant (p<0.05). 
The mean endometrial thickness measured using TvUSG was 
8.33±3.99 in Group 1 and 12.62±5.33 in Group 2. The difference 
was statistically significant (p<0.001). When the groups were com-
pared in terms of time to the first postmenopausal bleeding attack, 
it was found that the time was longer in Group 1 (3±0.19) than in 
Group 2 (1.5±0.13), and this difference was statistically significant 
(p<0.01). Although the mean parity was 3.09±2.00 in Group 1, it was 
2.30±1.86 in Group 2. Group 1 had higher mean parity (p<0.01).

Rates of occurrence of diabetes and hypertension and those of 
colon, breast, and ovarian cancer in first-degree relatives were 
observed to be close to each other in both groups (Figure 3). 
According to the familial histories of the patients, the rate of oc-
currence of endometrial cancer in first-degree relatives was 0% 
(0) in Group 1 and 10% (5) in Group 2. This rate was higher in 
Group 2, and the difference was statistically significant (p<0.001). 
When the groups were compared with regard to HRT, there was 
no significant difference between two groups. However, smoking 
rate was 18% (63) in Group 1 and 30% (15) in Group 2, and the 
difference was statistically significant (p<0.05) (Figure 4).

While the rate of use of tamoxifen was 10.6% (37) in Group 1, it 
was 0% (0) in Group 2, and the difference was statistically sig-
nificant (p<0.05) (Figure 5). When the rates of use of OCCs and 
IUDs were compared, where the rate of use of OCC was 27.7% 
(97) and IUD was 37.1% (130) in Group 1 and 0% (0) and 10% (5), 
respectively, in Group 2. The rates of use of both OCCs and IUDs 
were higher in Group 1 and there was a statistically significant 
difference (p<0.01) (Figure 6, 7).

Table 1. Demographic data of patient groups

Mean±SD  Min-Max

Age  57.56±8.94  44-82  

Gravidity 3.81±2.69  0-13  

Parity 2.99±1.99  0-10  

Abortus  0.60±1.91  0-5  

Dilatation curettage  0.25±0.62  0-3  

Endometrial thickness  8.86±4.41  4.1-21  

Menopausal age 48,73±3,35  42±59  

Menarche age 13.25±1.67  10-20  

Reproductive period 35.33±3.90  23-46  

First postmenopausal bleeding 2.80±3.39  1-17  

Number of postmenopausal bleeding 1.30±1.05  1-9  

Table 2. Histopathological results of patients

Pathology  Number   
Endometrial 

thickness %  

Proliferative endometrium 110  8.9±3.7 27.5

Atrophic endometrium  155  6.44±2.23 38.8

Endometritis  5  8±0  1.3

Simple endometrium 
without atypia 15  5.9±1.6  3.8

complex atypia 
endometrial hyperplasia  5  20±0  1.3

adenocancer  40  12.75±4.43  10

Secretory endometrium  5  8±0  1.3

endometrial polyp  65  12±5.16  16.3

Total 400 100

Table 3. Differences of groups in terms of their demographic characteristics

   Group 1  Group 2 p 

Age: mean±SD (max;min)   57.31±0.48   59.4±1.31  >0.05  

Menopausal age: mean±SD (max;min)   48.43±3.60   49.60±4.19  >0.05  

Menarche age:mean±SD (max;min)   13.27±1.73   13.10±1.23  >0.05  

Body mass index: mean±SD (max;min)  30.95 ± 6.39   31.43±5.51  >0.05  

number of postmenopausal bleeding attacks: mean±SD (max;min)   1.25±0.50   1.40±0.13  >0.05  

Gravidity: mean±SD (max;min)    3.89±2.71   3.30±2.51  >0.05  

Endometrial thickness: mean±SD (max;min)   8.33±3.99   12.62±5.33  <0.001 

Parity  3.09±2.00   2.30±1.86  <0.01  

Time to the first bleeding attack  3±0.19   1.5±0.13  <0.01  

Reproductive period  35.16±3.82   36.50±4.34  <0.05  

Number of patients  350   50     
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DISCUSSION 

Postmenopausal bleeding is a pathological condition that affects 
0.5%-1% of all postmenopausal women every year (7). Consider-
ing female life expectancy in the United States of America, more 
than one third of the average female life is the postmenopausal 
period. The mean menopausal age in the United States of Amer-
ica is 51 years (8-10). The mean menopausal age across in Turkey 
is not known because there is insufficient statistical information. 
However, according to a recent statement by the Turkish Meno-
pause and Osteoporosis Association, the mean age is 49 years 
(11). In our study, the mean menopausal age of patients was 48.5 
years, and this result is consistent with the value stated by the 
Turkish Menopause and Osteoporosis Association. Endometrial 

biopsy is the most reliable and definite diagnostic method used 
for identifying endometrial pathologies in patients with post-
menopausal bleeding (12). During D & C, less than half of the 
uterine cavity is curetted in most of the patients; therefore, the 
false negativity rate of D & C in diagnosing endometrial cancer is 
as high as 2%-6% (13). Moreover, Twu et al. (14) found endome-
trial cancer in 20% patients with postmenopausal bleeding and 
negative D & C results. In recent years, TvUSG has been widely 
investigated as an alternative method for identifying patients at 
risk for endometrial pathologies. 

Granberg et al. (15) did not detect endometrial cancer in any of 
250 postmenopausal patients with endometrial thickness <8 mm. 
They found that the mean endometrial thickness was 18.2±6.2 
mm in patients with endometrial cancer and 3.4±1.2 mm in those 
with atrophic endometrium. Varner et al. (16) could not detect 
pathologies in patients with endometrial thickness of ≤4 mm 
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Figure 3. Distribution of the percentages of breast, colon, 
ovarian, and endometrial cancers in the first-degree relatives 
of patients in the study groups
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Figure 4. Distribution of the percentages of smoking in study 
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in the postmenopausal patient group. In a Nordic Multicenter 
study including 1168 cases, Karlsson et al. (17) found the mean 
endometrial thickness to be 3.9±2.5 mm in women with atrophic 
endometrium and 21.11+11.8 mm in patients with endometrial 
cancer. No patient with endometrial thickness <5 mm was found 
to have endometrial cancer in the same study. In a meta-analy-
sis of 5892 cases including 35 prospective studies, when the en-
dometrial thickness cut-off value was considered to be 5 mm, 
Smith-Bindman et al. found that the probability of developing 
endometrial cancer was 1% in patients with normal endometrial 

thickness compared with that in patients with postmenopausal 
hemorrhage. They found that when the cut-off value was con-
sidered as 5 mm, TvUSG determined 96% of endometrial cancer 
and 92% of endometrial pathologies with false-positive rates of 
39% and 19%, respectively. In our study, when the histopatho-
logical results and endometrial measurements by TvUSG were 
evaluated, the mean value of patients whose pathological results 
were reported as adenocarcinoma was 12.75±4.43. In our study, 
none of the patients with endometrial thickness <9 mm had can-
cer. Our results were consistent with those of Granberg et al. (15).

In the study by Bao et al. (18) in 2002, it was shown that ben-
zopyrene increased the activity of CYP1A1, which is included in 
estrogen metabolism in human endometrial cells, in smokers. In 
a case-control study with 476 people, conducted by Baron et al. 
(19) in 1986, the decreasing effect of smoking in increased peri-
ods was shown for risk of endometrial cancer. In another study 
conducted by them in 1990, they found that smoking changed 
estrogen metabolism, increased inactive forms of estrogen, and 
caused early menopause. According to the results of the study 
of Byrjalsen et al. (20) in 1993, the levels of endometrial estradiol, 
isocitrate dehydrogenase, and secretory endometrial protein in 
the serum tend to be lower in smokers. In 2010, Khorram et al. 
(21) investigated the effects of smoking on endometrial cells and 
they revealed that smoking and nicotine stimulated endometrial 
nitric oxide synthase in human endometrial cells and inhibited 
endometrial cell proliferation. In our study, consistency with that 
observed the literature, we detected less endometrial pathology 
in smokers.

Gull et al. (22) did not observe any relationship between endo-
metrial thickness and late menarche, but reported that parity was 
the most important factor associated with endometrial thickness. 
Numerous studies have shown that the risk of endometrial can-
cer development increases in parallel with increased endometri-

Figure 5. Distribution of the percentages of tamoxifen usage 
in study groups
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Figure 6. Distribution of the percentages of oral 
contraceptive usage in study groups
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Figure 7. Distribution of the percentages of intrauterine 
device usage in study groups
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al thickness (23, 24). In our study, the results are consistent with 
those of this study in terms of late menarche and parity.

In the study performed by Kurman et al. (25), coexistence of hy-
pertension and endometrial cancer was reported, but a causal 
relationship between them could not be shown. Conversely, hy-
pertension was reported to be a risk factor only for obese women 
in the study by Weiderpass et al. (26), Aune et al. (27) reported a 
weak relationship between hypertension and endometrial cancer 
in their study in 2017. In our study, there was no significant cor-
relation similar to that observed in the study of Kurman et al. (25).

In a meta-analysis including 17 prospective and 12 retrospective 
studies, diabetes mellitus was found to be an independent risk 
factor for endometrial cancer (28). A similar result was reported 
in another meta-analysis (29). However, in both meta-analyses, 
the effect of diabetes mellitus on mortality is controversial. No 
significant difference was found in our study. HRT significantly 
improves the quality of life of most postmenopausal women. It 
rapidly improves vasomotor symptoms due to estrogen deficien-
cy (30). According to the Pepi study and a meta-analysis, there 
was no statistically significant difference in endometrial patholo-
gy between patient groups receiving and not receiving HRT. Our 
results were consistent with these data (31, 32). 

Sismondi et al. (33), Bissett et al. (34), and Fisher et al. (35) showed 
that the risk of endometrial cancer due to the use of tamoxifen de-
pended on its dose and time. They found that there was no risk for 
the daily use of tamoxifen up to 20 mg, but daily use of tamoxifen 
(40 g) created a higher risk. In our study, there was no patient using 
tamoxifen in Group 2 and its use was higher in Group 1.

Obesity is a risk factor for endometrial cancer. Although the rel-
ative risk is increased by three times in women with excessive 
weight of 10-23 kg, this risk increases by 10 times in women with 
excessive weight of >23 kg. This is explained by the aromatiza-
tion of androstenedione, which is increased in the fat tissue, to 
estrone, which consequently causes increased endometrial stim-
ulation (36). Theoretically, androstenedione, which is secreted 
from the ovary and adrenal glands in the postmenopausal pe-
riod, affects the endometrium by being converted into estrone 
with aromatization in the peripheral fat tissue. In addition, obesity 
increases the thickness of the endometrium. In the peripheral fat 
tissue. In the blood samples taken from patients with endometri-
al hyperplasia, the levels of androgen and estrogen were found 
to be higher than those in the patients without hyperplasia. This 
finding also supports the importance of the role of androgens 
in endometrial hyperplasia (37). Different studies have been 
conducted to investigate the possible relationship between es-
trogen level in circulation and endometrial thickness measured 
ultrasonographically (38, 39). In these studies, it was claimed that 
the level of estradiol in circulation might increase after conver-
sion of estrone into estradiol in the adipose tissue in the post-
menopausal period. Barboza et al. (40) reported a linear and sta-
tistically significant relationship between endometrial thickness 
and BMI. Çorakçı et al. (41) evaluated the endometrium to be 
thicker than 5 mm in 13 (19.1%) of 68 postmenopausal patients. 
They reported no statistically significant difference between the 
two groups in terms of age, menopausal age, parity, and blood 
pressure. However, they found a significant relationship between 
BMI and endometrial pathology, and they concluded that 19.1% 

of asymptomatic postmenopausal women needed further inves-
tigations apart from TvUSG for diagnosis of endometrial pathol-
ogies. In our study, age, menopausal age, and blood pressure 
were consistent with the data of the study by Çorakçı et al. (41). 

Conversely, BMI values were consistent with the results of the 
study conducted by Barboza et al. (40).

CONCLUSION

Transvaginal ultrasonography (TvUSG) should be the first di-
agnostic imaging method for postmenopausal patients. When 
performing TvUSG, not only endometrial thickness but also en-
dometrial morphology and endomyometrial junction should be 
carefully examined. Endometrial curettage is the gold standard 
treatment method for postmenopausal bleeding.
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