
Introduction

More than one in 20 female cancers in Europe affect the

endometrium, and in many countries the incidence is in-

creasing [1]. According to Slovene Cancer Registry, crude

rate of endometrial cancer was 30.2 per 100,000 women in

2016. In the majority of patients (75%), the disease is still

confined to uterus at time of diagnosis. Approximately 80%

of endometrial carcinomas arise in post-menopause, and

90% of cases present with vaginal bleeding [2].

Postmenopausal bleeding is a common clinical problem;

the leading cause is atrophic endometrium (59%), followed

by endometrial polyps (12%), endometrial carcinoma

(10%), hyperplasia (9.8%), other causes are less common

[3]. Transvaginal ultrasound is a non-invasive method that

can help select patients for further, more invasive diagnos-

tic and therapeutic procedures [4]. Thin endometrium is

considered as normal while thick endometrium can repre-

sent a polyp, hyperplasia, or carcinoma [4]. Post-

menopausal patients with bleeding and thick endometrium

require biopsy and histopathological verification [5], while

patients with thin endometrium require biopsy after second

bleeding.

In asymptomatic postmenopausal patients, management

of endometrial changes, presented at ultrasound imaging,

remains controversial. Although routine ultrasound scan-

ning for endometrial thickness as screening for endometrial

cancer is not recommended [6, 7], a cut-off value of en-

dometrial thickness of 11 mm is suggested as the threshold

to instigate further investigations [8].

Besides endometrial thickness, other ultrasonic charac-

teristics (vascularisation, tissue texture, presence of fluid

in the cavity, and estimation of myometrial invasion) are

used to describe endometrial changes and researched in

possible ultrasonic prediction models for endometrial can-

cer [9, 10].

The present research focused on estimating risk of en-

dometrial malignancy, considering presence of symptoms

(bleeding) and endometrial thickness, and established if

additional ultrasonic assessment can improve diagnostic

value of ultrasound.

Materials and Methods

In a prospective study from January to December 2014, the au-

thors included 447 postmenopausal patients treated for endome-

trial pathology at Gynaecological department of University

medical centre Ljubljana. Patients with vaginal bleeding were as-

signed to symptomatic and all others to asymptomatic group.

Prior to planned diagnostic procedure, 352 patients had trans-

vaginal ultrasound with endometrial thickness measurement. Ad-

ditional to endometrial thickness, protocol included estimation of

endometrial vascularisation (any presence of vascularisation of
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Summary

Purpose of Investigation: To determine the endometrial thickness (ET) threshold to predict high risk of endometrial cancer (EC) in

symptomatic and asymptomatic postmenopausal patients. It is also assessed whether additional ultrasonic findings (vascularisation,

myometrial invasion, and inhomogeneity) improves diagnostic accuracy. Materials and Methods: In a prospective study the authors in-

cluded 447 postmenopausal patients, treated for endometrial pathology. Ultrasound assessment was followed by endometrial sampling

and histopathological examination. Results were compared according to presence of symptoms and histopathological findings (benign

and malignant). Results: Eighty-six percent (385) patients were symptomatic and 14% (62) were asymptomatic. In the symptomatic pa-

tients with ET ≥ 5 mm, 17.5% had EC (CI: 13.5 -22); there was no patient with EC and ET less than 5 mm (CI: 0-15). All asympto-

matic patients with ET ≥ 11 mm had benign findings. Three asymptomatic patients with malignancy were discovered because of other

suspicious findings than ultrasound. Additional ultrasonic assessment showed statistically relevant results in symptomatic group (p <

0.05). Conclusions: In symptomatic women, less than 5 mm ET threshold rules out patients with EC with good certainty. In asympto-

matic patients, ET measurement played no role in discovering EC.
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endometrial changes visible with power Doppler or none), my-

ometrial invasion (subjective impression of disturbed endometrial

– myometrial border), and subjective impression (suspicious/un-

suspicious, based on findings on homogeneity, and inhomoge-

neous changes were considered as malignant). Measurements

were performed by several doctors with various range of experi-

ence in sonography (mostly trainees) on various ultrasound ma-

chines. Diagnostic procedures included dilation and curettage,

office hysteroscopy, operative hysteroscopy, and aspirational

biopsy and tissues were sent for histopathological evaluation.

Symptomatic and asymptomatic patients were further divided in

group with benign (atrophy, polyp, hyperplasia without atypia)

and malignant changes of endometrium (hyperplasia with atypia,

low grade, high grade carcinomas). Results were statistically

analysed.

A chi-square test was used to identify risk factors for malig-

nancy. Odds ratios (OR) and 95% confidence intervals (95% CI)

were calculated with two-sided probability (p) values, and p-

value of < 0.05 was considered significant. Statistical analysis was

performed using SPSS Statistics, version 21.

Results

The authors analysed data of 447 postmenopausal pa-

tients; 385 (86%) patients were symptomatic and 62 (14%)

asymptomatic. Average age was 62.7 years (45 to 92), av-

erage time from menopause to intervention was 11.2 years

(SD 9.8) in symptomatic and 14.3 years (SD 8.1) in asymp-

tomatic patients; 27 patients after hormonal replacement

therapy (25 symptomatic, 2 asymptomatic) and 20 during

therapy with tamoxifen (14 symptomatic, 6 symptomatic).

Histopathology revealed malignant changes in 54 (14%)

symptomatic and three (6%) asymptomatic women. Results

are shown in Table 1. Most common histopathological find-

ing was endometrial polyp (198 patients, 49.3%), followed

by endometrial atrophy (119 patients, 29.6%). Fifty-one pa-

tients had endometrial carcinoma and six hyperplasia with

atypia. In patients with carcinoma, 36 had endometrioid

adenocarcinoma, six serous, one mucinous adenocarci-

noma, six mixed carcinomas, one primary squamous cell

carcinoma, and one malignant tumour with neuroendocrine

differentiation.

Data on endometrial thickness on transvaginal ultrasound

was available for 352 patients. In symptomatic patients,

there was no malignant finding on histopathology if edome-

trial thickness was less than 5 mm (CI: 0-15%), while in

patients with endometrial thickness 5 mm or more

histopathology showed malignancy in 17.5% (49/280) pa-

tients (CI: 13.5-22%), as shown in Table 2.

In asymptomatic patients, histopathology showed malig-

nancy in 5.9% (3/51) cases; however all patients with ma-

lignancy had endometrial thickness less than 11 mm, as

shown in Table 3. In asymptomatic patients with endome-

trial thickness less than 11 mm, chances for malignancy

were 21.4% (CI: 7-47%); there was no asymptomatic pa-

tient with malignancy and endometrial thickness 11 mm or

more (CI: 0-9%).

The authors analysed the correlation between histopatho-

logical finding (benign/malign), endometrial thickness, and

occurrence of symptoms (bleeding). In the symptomatic

group, women with malignant histopathological findings

had thicker endometrium (11 mm and more) in higher per-

centage than women with benign findings (84.0% vs.
44.1%). Symptomatic women with endometrial thickening

11 mm and more had 6.66 (95% CI: 3.02, 14.68) higher

risk for malignant histopathological finding than women

with endometrial thickness less than 11 mm. In asympto-

matic group, all women with malign histopathology had

endometrium less than 11 mm thick. Besides endometrial

thickness, ultrasonic assessment with transvaginal ultra-

sound comprised of additional ultrasonic features: suspi-

cion of myometrial invasion (disturbed endometrial -

myometrial border), presence of vascularisation in en-

dometrial changes with Doppler ultrasound and subjective

impression (suspicious, unsuspicious, according to tissue

texture). Presence of vascularisation with Doppler US was

estimated in 152 patients, suspicion of invasion into my-

ometrium in 198 patients, and subjective impression of ma-

lignancy according to inhomogeneity of tissue texture was

estimated in 418 patients. In symptomatic group, patients

were more likely to have malignant changes of en-

dometrium if subjective impression was suspicious (50.8%

vs. 6.2%), invasion into myometrium was suspected (45.7%

vs. 12.7%) and vascularisation of tissue was present (54.5%

vs. 6.1%). In asymptomatic group, additional ultrasonic as-

Table 3. — Endometrial thickness in asymptomatic patients
according to histopathological findings.
Endometrial thickness Benign HP Malign HP p value 

Less than 11 mm 11 (78.6%) 3 (21.4%) NS

11 mm or more 37 (100.0%) 0 (0.0%) NS

HP= histopathological finding, NS = not significant.

Table 2. — Endometrial thickness in symptomatic patients
according to histopathological findings. 
Endometrial thickness Benign HP Malign HP p value 

Less than 5 mm 21 (100.0%) 0 (0.0%)

<0.05

5 mm or more 231 (82.5%) 49 (17.5%)

HP = histopathological finding.

Table 1. — Incidence of malignant and benign changes of
endometrium in symptomatic and asymptomatic post-
menopausal women. 
Histopathological Symptomatic Asymptomatic Total

finding patients patients number

Endometrial atrophy 113 (32.3%) 6 (11.5%) 119 (29.6%)

Polyp 157 (44.9%) 41 (78.8%) 198 (49.3%)

Hyperplasia without atypia 26 (7.4%) 2 (3.8%) 28 (7.0%)

Hyperplasia with atypia 6 (1.7%) 0 (0.0%) 6 (1.5%)

Carcinoma 48 (13.7%) 3 (5.8%) 51 (12.7%)
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sessment showed no significant results. Statistical analysis

of additional ultrasonic assessment is shown as compari-

son between patients with benign and malign histopathol-

ogy for symptomatic and asymptomatic group in Table 4

and 5. 

Discussion

In this study group, endometrial carcinoma was discov-

ered in 14% (54/385) of symptomatic and 5% (3/62) of

asymptomatic patients. Patients with malignancy presented

with vaginal bleeding in 94.6% cases. 

In symptomatic patients, chances of malignancy were

very low (CI: 0-15%) if endometrial thickness was less than

5 mm and 17.5% (CI: 13.5-22%) if endometrial thickness

was 5 mm or more. Gupta et al. in their meta-analysis of 57

studies suggested that ≤ 5 mm threshold should rule out en-

dometrial pathology with good certainty [11]. In the pres-

ent study one patient with malignancy and endometrial

thickness of 5 mm would have been missed. However Fer-

razi et al. suggested a ≤ 4 mm cut-off to predict endometrial

atrophy as the cause for bleeding, with 99% negative pre-

dictive value and 98% sensitivity in 930 patients. En-

dometrial cancer prevalence in his group was 11.5% and

49.2% atrophy (29.6% in the present group) [12]. Timmer-

mans et al. in their meta-analysis suggest 3 mm cut-off

value for exclusion of endometrial carcinoma in women

with postmenopausal bleeding with 98% sensitivity [13].

Billingsley et al. found that 27.5% of women with en-

dometrial cancer type II had endometrial thickness ≤ 5 mm

or indistinct, so they suggested that all patients with post-

menopausal bleeding should be investigated, regardless of

endometrial thickness [14]. Eighty to 90 percent of en-

dometrial cancers are type I (low grade endometrial carci-

nomas, that are estrogen dependant). Mostly they are more

hyperechoic and have tendency for exofitic growth into the

cavity. Other 10-20% of endometrial cancers are type II

(high grade endometrial cancers that are estrogen inde-

pendent and usually presented in older patients) [15]. Type

II cancers are more aggressive and have more tendency for

early invasion in the myometrium, sometimes leaving en-

dometrium thin in appearance, which further compromises

ultrasonic assessment. Ultrasonic features of the two types

of carcinomas are different and cannot be simplified.

In the present authors’ experience, < 5 mm threshold con-

firms endometrial cancer with good certainty. To avoid un-

necessary procedures, invasive diagnostic procedures in

patients with thin endometrium should be reserved to those

with recurrent bleeding.

Numerous theoretical and retrospective data showed

higher risk of malignancy in asymptomatic patients with

endometrial thickness 11 mm and more. In their meta-

analysis in 2004, Smith-Bindman et al. found that in

asymptomatic patients, chances of endometrial cancer were

6.7% if patients had endometrial thickness 11 mm or more

and 0.002% if endometrial thickness was less than 11 mm

[8]. Based on this meta-analysis, asymptomatic patients

with endometrial thickening 11 mm or more should un-

dergo further investigations. The present results do not con-

firm that as all asymptomatic women with malign changes

had endometrial thickness less than 11 mm; there was no

asymptomatic patient with malignancy and endometrial

thickness 11 mm or more (CI 0-9%). Lowest endometrial

thickness in patients with malignancy was 6 mm in asymp-

tomatic and 5 mm in symptomatic group. In the three pa-

tients with malignancy in asymptomatic group, causes for

intervention were atypical PAP smear, suggestive of en-

dometrial pathology in two patients, and enlarged lymph

Table 5. — Additional ultrasonic assessment on TVUS in asymptomatic patients.
Ultrasonic feature Benign HP Malign HP p
Subjective impression Unsuspicious 44 (95.7%) 2 (4.3%) 

NS

Suspicious 7 (100.0%) 0 (0.0%)   

Suspicion of myometrial invasion Yes 4 (100.0%) 0 (0.0%) 

NS

No 20 (90.9%) 2 (9.1%)   

Presence of vascularisation in endometrial changes Yes 2 (100.0%) 0 (0.0%) 

NS

No 24 (100.0%) 0 (0.0%)   

HP= histopathological finding, NS= not significant.

Table 4. — Additional ultrasonic assessment on TVUS in symptomatic patients
Ultrasonic feature  Benign HP Malign HP p value 

Subjective impression Suspicious 30 (49.2%) 31 (50.8%) < 0.05    

Unsuspicious 285 (93.8%) 19 (6.2%)   (< 0.001)

Suspicion of myometrial invasion Yes 25 (54.3%) 21 (45.7%) < 0.05

No 110 (87.3%) 16 (12.7%)  (< 0.001)    

Presence of vascularisation in endometrial changes Yes 5 (45.5%) 6 (54.5%) < 0.05

No 108 (93.9%) 7 (6.1%)   (< 0.001)

HP= histopathological finding.
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nodes with positive cytology, suggestive of endometrial

carcinoma in one patient. 

Breijer et al. found in their meta-analysis that there is no

role for endometrial ultrasound screening in asymptomatic

patients [6]. Goldstein et al. found that prevalence of

asymptomatic endometrial thickening in post-menopause

is 10-17% and should not trigger automatic intervention

[7]. Saatli et al. evaluated retrospectively investigations of

530 women with asymptomatic endometrial thickening in

post-menopause and found 0.9% incidence of adenocarci-

noma and 12.2% of simple or complex atypical hyperpla-

sia; mean endometrial thickness was 8.7 (ranging from

6–26) mm [16]. Giannella et al. in their prospective study

in 268 asymptomatic women found that endometrial cut-

off value ≥ 10 mm did not miss any endometrial cancer pa-

tients [17]. Gambacciani et al. found in their group of 148

asymptomatic patients only one patient with carcinoma

based on ultrasonic endometrial thickening measurement

alone [18]. Famuyide et al. found two malignant cases in

154 asymptomatic patients, however both patients had en-

dometrial thickness 17 mm or more [19]. Menzies et al. re-

ported in their study two cases of malignancy from 142

asymptomatic patients; their average thickness was 17.5

mm [20], and Ferrazi et al. suggested 15 mm as threshold

to exclude endometrial cancer in asymptomatic women

with polyps in post-menopause [21].

A possible explanation for the present different results is

small number of asymptomatic patients (62 asymptomatic

vs. 385 symptomatic patients). Based on the present study

results, endometrial thickness measurement in asympto-

matic patients plays no role in discovering endometrial can-

cer, as all patients with malignant changes had other causes

for intervention. All other patients had benign changes, re-

gardless of endometrial thickness. Although endometrial

cancer can occur in asymptomatic women, the role of ET

measurement and threshold value still needs to be deter-

mined in this group to avoid unnecessary procedures and

possible complications.

Statistical analysis of additional ultrasound assessment

(suspicion of myometrial invasion, presence of vasculari-

sation, subjective impression of malignancy) showed sta-

tistically relevant results (p < 0.05) in symptomatic patients.

However results were not accurate enough to be of value in

clinical practice, which the present authors attribute to large

number of investigators, their lack of special expertise in

that field, and to lower quality of ultrasound machines used.

Other authors [9, 10] have shown that various models in-

cluding endometrial thickness and power Doppler with or

without other ultrasonic and clinical features (percentage

of vascularisation on power Doppler, estimation of colour

content, interrupted endo-myometrial junction, irregular

surface at gel infusion sonography, age, and body mass

index) perform well in predicting endometrial cancer, how-

ever models were used only in symptomatic patients and

their results cannot be extrapolated to asymptomatic group. 

Endometrial thickness < 5 mm in symptomatic patients

ruled out endometrial cancer with good certainty in the

present clinical setting. Number of asymptomatic patients

included was low and endometrial thickness measurement

played no role in discovering endometrial cancer; however

symptomatic women with malignancy had an endometrium

thicker than 11 mm in a higher percentage than asympto-

matic women. Ultrasonic endometrial thickness measure-

ment does play a role in diagnosing endometrial cancer, but

more data should be collected to establish its role in asymp-

tomatic women. The present data analysis of additional ul-

trasonic assessment showed statistically significant results

in the symptomatic group. More training and education of

gynaecologists is needed to further improve diagnostic

value of ultrasound. Using endometrial thickness measure-

ment with additional ultrasonic features and other risk fac-

tors were proven to be a successful prediction model for

endometrial cancer in symptomatic women [9, 10]. 

Conclusion

In post-menopause, leading cause to induce further in-

vestigations in diagnosing endometrial cancer remains

vaginal bleeding. In symptomatic women with one episode

of bleeding and endometrial thickness less than 5 mm,

chances of endometrial cancer are low according to the

present results. Symptomatic women with endometrial

thickness 11 mm and more have higher risk for endome-

trial cancer than women with thinner endometrium. In

symptomatic patients, presence of vascularization of tissue,

inhomogeneity of tissue, and disturbed endometrial–my-

ometrial borders are strongly suggestive of malignant find-

ings. In asymptomatic women, risk for endometrial cancer

is low; in the present study, endometrial thickness meas-

urement played no role in discovering endometrial cancer

in asymptomatic group.
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