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Abstract 

Introduction: Postmenopausal bleeding (PMB) is a common reason for consultation in gynecology. 

Endovaginal ultrasound (EVU) represents the first-line paraclinical examination. The objectives of our 

study were to analyze the sonographic findings in cases of PMB and to assess the correlation between 

EVU data and histopathological results. 

Materials and Methods: We conducted a retrospective, descriptive, and analytical study including 

patients presenting with PMB, collected in the Department of Gynecology and Obstetrics of Ibn El Jazzar 

Hospital in Kairouan, over a 10-year period from January 1, 2014, to December 31, 2024. 

Results: During the study period, data from 253 patients were collected. The mean age of the patients was 

58 years. The mean age at menopause was 49.3 years, and the mean duration of menopause at the onset 

of bleeding was 8.42 years. EVU was performed in all cases. The sensitivity of EVU in detecting 

endometrial pathology was 87.52%, with a specificity of 75%, a positive predictive value (PPV) of 

89.25%, and a negative predictive value (NPV) of 54%. For an endometrial thickness threshold of 4 mm, 

the sensitivity of EVU in diagnosing endometrial cancer was 100%, with a specificity of 25.34%, a PPV 

of 23.48%, and an NPV of 100%. 

Conclusion: Given its performance and simplicity, EVU remains the first-line screening examination for 

the assessment of postmenopausal bleeding. 

 

Keywords: Postmenopausal bleeding , Menopause , Endometrial cancer , Endovaginal ultrasound  , 

Histology. 

 

INTRODUCTION 

Postmenopausal bleeding (PMB) is a frequent reason for consultation in gynecology. Approximately 70% 

of postmenopausal consultations are related to bleeding [1], and 5% of all gynecological investigations 

concern PMB. This issue tends to increase due to population aging and the frequent use of hormone 

replacement therapy (HRT). 

PMB is defined as any abnormal uterine bleeding occurring after at least 12 months of amenorrhea [2]. 

Although endometrial atrophy remains the most common cause of PMB, it is mandatory to rule out 

endometrial cancer in all cases. Endovaginal ultrasound (EVU) currently represents the first-line 

paraclinical examination for PMB. It allows measurement of endometrial thickness and provides a 
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semiological description in terms of regularity and homogeneity, which helps orient the diagnosis toward 

benign or malignant features. 

In the presence of sonographic abnormalities, hysteroscopy is indicated. It enables targeted endometrial 

biopsy and/or the sampling of any intracavitary lesion for histopathological confirmation. 

Given this context, we conducted a retrospective, descriptive, and analytical study involving patients 

presenting with PMB, collected in the Department of Gynecology and Obstetrics at Ibn El Jazzar Hospital 

in Kairouan, over a 10-year period from January 1, 2014, to December 31, 2024. 

The objectives of our study were to analyze the results of sonographic evaluation of PMB and to assess 

the correlation between EVU findings and histopathological results. 

 

MATERIALS AND METHODS 

This was a retrospective, descriptive study involving 253 patients presenting with PMB, collected in the 

Department of Gynecology and Obstetrics at Ibn El Jazzar Hospital in Kairouan, over a 10-year period 

from January 1, 2014, to December 31, 2024. 

We included patients presenting with uterine-origin PMB occurring after at least one year of amenorrhea. 

We excluded patients in perimenopause, those who had been menopausal for less than one year, and cases 

of genital bleeding not originating from the uterus. 

Data collection was performed through analysis of hospitalization records, ultrasound images, anesthesia 

reports, surgical records, and histopathological results. The following information was collected: patient 

age; personal and family medical history; general and gynecological examination findings; EVU results; 

diagnostic and/or operative hysteroscopy findings; endometrial biopsy with histological examination; and 

any surgical treatment with histopathological study. 

 

RESULTS 

During the study period, we collected data from 253 patients who met the inclusion and exclusion criteria. 

The mean age of the patients was 58 years, ranging from 39 to 84 years. 

Among the patients, 84 (33.2%) were diabetic, 112 (44.26%) were hypertensive, and 105 (41.5%) were 

obese. A family history of breast cancer was found in 21 patients (8.3%), while 8 patients (3.16%) had a 

family history of endometrial cancer. Four patients (1.91%) had a personal history of breast cancer surgery. 

The mean gravidity was 6.58 (range: 0–14), and the mean parity was 5.23 (range: 0–13). Multiparity was 

predominant, with 145 patients (69.37%). The mean age at menopause was 49.3 years (range: 37–59). 

Two patients had early menopause (at 37 and 39 years), while 13 patients (5.13%) had late menopause (≥ 

55 years). The mean duration of menopause at the onset of bleeding was 8.42 years (range: 2–37). Four 

patients had received HRT, and none developed endometrial cancer. 

Gynecological examination was normal in 158 patients (62.45%) and abnormal in 95 (37.54%), revealing: 

36 cases of cervical polyps, 18 cases of associated urogenital prolapse, 19 enlarged uteri, 14 exocervicitis, 

5 abdominopelvic masses, 1 case of indurated ulcerated cervix (suspicious), and 2 vaginal tumorous 

lesions. 

In our series, 167 patients (66%) had a normal uterine size on ultrasound with regular contours and 

homogeneous echotexture. Conversely, 41 patients (16.2%) had an enlarged uterus. In 45 patients, uterine 

size was not specified. Ultrasound revealed intracavitary images (polyps, submucosal fibroids) in 25 

patients (9.88%) and uterine fibroids in 52 patients (20.55%). Benign-appearing ovarian cysts were 
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observed in 22 cases, and one case of a poorly defined heterogeneous ovarian mass suggestive of 

malignancy was identified. 

The mean endometrial thickness was 7.17 mm (range: 0.6–37 mm). In 18 cases, endometrial thickness 

was not reported. Using a 4 mm threshold, a thickened endometrium was noted in 157 patients (62.05%) 

(Figure 1). 

 

 
 

Hysteroscopy was performed in 232 patients; however, reports were available for only 227 of them. 

Hysteroscopy revealed an isolated atrophic appearance of the uterine mucosa in 102 patients (44.93% of 

cases), representing the most frequent hysteroscopic finding (Table 1). 

In 13 patients, atrophy was associated with an endometrial polyp; in 2 patients with a fibroid; in 2 patients 

with a budding lesion; and in 1 patient with localized hypertrophy. 

An endometrial polyp was diagnosed by hysteroscopy in 42 patients (18.5% of cases), including 13 polyps 

associated with endometrial atrophy, 9 associated with endometrial hypertrophy, 1 associated with a 

budding lesion, and 19 isolated polyps. 

Isolated hypertrophy was observed in 25 patients (11.01% of cases). Hypertrophy associated with fibroid 

was found in 2 patients, hypertrophy associated with intrauterine synechiae in 3 patients, and hypertrophy 

associated with a budding endometrial lesion in 1 patient. An isolated budding endometrial lesion was 

observed in 6 patients, whereas in 12 patients, hysteroscopy did not reveal any abnormality of the uterine 

cavity. The results of uterine cavity exploration by hysteroscopy are summarized in Table 1. 

A hysteroscopic procedure was performed in all 227 patients who underwent diagnostic hysteroscopy. In 

4 patients presenting with complete cervical synechiae, hysteroscopic access was not possible. A curettage 

with endometrial biopsy was performed in 208 patients, and operative hysteroscopy was carried out in 15 

cases. 

The histological results of the endometrial biopsies are summarized in Table 2. Isolated endometrial 

hyperplasia was observed in 36 patients, including 20 cases of simple hyperplasia without atypia and 16 

cases of complex hyperplasia with atypia. 

The 16 patients with complex hyperplasia and atypia underwent total hysterectomy with bilateral 

adnexectomy. Histopathological examination revealed adenocarcinoma (ADK) in 14 of these patients, 

while 2 showed no evidence of carcinomatous transformation. 

Endometrial cancer was diagnosed in 21 patients based on histological examination of endometrial 

biopsies. 
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Table 1: Appearance of the Uterine Cavity on Hysteroscopy 

HYSTEROSCOPIC APPEARANCE NUMBER OF 

CASES 

PERCENTAGE (%) 

ISOLATED ATROPHY 102 44.93 

ISOLATED HYPERTROPHY 25 11.01 

ATROPHY + LOCALIZED HYPERTROPHY 1 0.44 

ISOLATED POLYP 19 8.37 

ATROPHY + POLYP 13 5.72 

ATROPHY + FIBROID 3 1.32 

HYPERTROPHY + POLYP 9 3.96 

HYPERTROPHY + FIBROID 2 1.05 

HYPERTROPHY + SYNECHIAE 3 1.32 

ISOLATED FIBROID 13 5.72 

ISOLATED SYNECHIAE 10 4.44 

ISOLATED BUDDING LESION 6 2.61 

BUDDING LESION + ATROPHY 2 0.88 

BUDDING LESION + POLYP 1 0.44 

BUDDING LESION + HYPERTROPHY 1 0.44 

ENDOMETRITIS 1 0.44 

NO ABNORMALITIES 12 5.28 

NOT EXPLORED (COMPLETE CERVICAL 

SYNECHIAE) 

4 1.76 

TOTAL 227 100 

 

Table 2: Histological Results of Endometrial Biopsies 

HISTOLOGICAL DIAGNOSIS NUMBER OF 

CASES 

PERCENTAGE (%) 

ENDOMETRIAL ATROPHY 40 19.04 

ISOLATED HYPERPLASIA 36 17.14 

ISOLATED POLYP 46 21.95 

ISOLATED FIBROID 10 4.76 

POLYP + FIBROID 4 1.90 

ENDOMETRIAL CARCINOMA 21 9.95 

POLYP + SIMPLE HYPERPLASIA 4 1.90 

POLYP + CHRONIC ENDOMETRITIS + 

ADENOMYOSIS 

4 1.90 

NO ABNORMALITY DETECTED 33 15.64 

NON-DIAGNOSTIC SPECIMEN 10 4.73 

REPORT UNAVAILABLE 3 1.42 

TOTAL 211 100 
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The histological results concerning endometrial cancer, obtained either from biopsy or from the 

pathological examination of the surgical specimen, using a 4 mm threshold value for endometrial 

thickness, are summarized in Table 3. 

We found a higher percentage of malignant tumors in the group with an endometrial thickness > 4 mm 

(13.37%) compared to the group with a thickness ≤ 4 mm. This difference was statistically significant 

(Chi-square test), P = 0.0025. 

 

Table 3: Correlation Between Endometrial Thickness (Threshold Value: 4 mm) and Histological 

Results 

ENDOMETRIAL THICKNESS 

(ULTRASOUND) 

NUMBER OF 

PATIENTS 

ENDOMETRIAL 

CANCER (N) 

≤ 4 MM 78 0 

> 4 MM 157 21 

 

We studied the sensitivity, specificity, positive predictive value (PPV), and negative predictive value 

(NPV) of transvaginal ultrasound (TVUS) in detecting endometrial pathology. These parameters were 

calculated for the 253 patients who underwent ultrasound examination. 

The sensitivity of TVUS in detecting endometrial pathology was 87.52%, with a specificity of 75%, a 

PPV of 89.25%, and a NPV of 54%. 

We also evaluated the diagnostic performance of TVUS in detecting malignant tumors in cases of 

postmenopausal bleeding (PMB) among the 235 patients who had a measurement of endometrial 

thickness. For a threshold value of 4 mm, the sensitivity of TVUS in diagnosing endometrial cancer was 

100%, with a specificity of 25.34%, a PPV of 23.48%, and a NPV of 100%. 

Furthermore, we assessed the performance of ultrasound in detecting endometrial atrophy, hyperplasia, 

polyps, and uterine fibroids. 

The sensitivity of TVUS in diagnosing endometrial atrophy was 100%, with a specificity of 71.23%, a 

NPV of 83.65%, and a PPV of 49.54%. 

For endometrial hyperplasia, the sensitivity of ultrasound was 96.35%, with a specificity of 53.66%, a 

PPV of 40.52%, and an NPV of 94.75%. 

In the case of endometrial polyps, we found a sensitivity of 92.73%, a specificity of 97.68%, a PPV of 

80.62%, and an NPV of 80.62%. 

The sensitivity of ultrasound in detecting uterine fibroids was 80.23%, with a specificity of 84.31%, a PPV 

of 42.35%, and an NPV of 95.23%. 

 

Discussion 

In the literature, the sensitivity, specificity, and positive predictive value (PPV) of transvaginal ultrasound 

(TVUS) for diagnosing endometrial pathology in cases of postmenopausal bleeding (PMB) have been 

extensively studied. 

According to Matarbacha et al. [3], the sensitivity of ultrasound is 76.34%, with a specificity of 25% in 

the etiological diagnosis of PMB. Similarly, a study conducted in 2011 by Bingol B et al. [4] reported a 

sensitivity of 70%, a specificity of 50%, and a PPV of 80.9%. 

In our study, for the diagnosis of endometrial pathologies, ultrasound demonstrated a sensitivity of 

87.52%, a specificity of 75%, and a PPV of 89.25%. Thus, TVUS represents a reliable first-line diagnostic 
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tool, allowing exclusion of endometrial abnormalities in cases of PMB when the endometrium is thin and 

no anomalies are detected. It can reduce invasive investigations by approximately 40% [5]. 

However, the sensitivity and specificity of ultrasound vary according to the underlying etiology (Table 5). 

In our study, the sensitivity of TVUS for detecting endometrial polyps did not correspond fully with 

previously reported results in the literature. 

In patients presenting with PMB who are at high risk of endometrial cancer, TVUS is the first proposed 

examination [9]. Several studies highlight the usefulness of measuring endometrial thickness in 

determining endometrial pathology, but the debate regarding the threshold value and the contribution of 

TVUS in diagnosing endometrial cancer remains ongoing (Table 4). 

 

Table 4: Sensitivity, Specificity, PPV, and NPV of Transvaginal Ultrasound (TVUS) According to 

Etilogy 

AUTHORS YEA

R 

NUMBE

R OF 

CASES 

ETIOLOGI

ES 

SENSITIVIT

Y (%) 

SPECIFICIT

Y (%) 

PPV 

(%) 

NPV 

(%) 

KEBAILI S. 

ET AL. [6] 

2009 92 Atrophy, 

Hypertrophy, 

Fibroid, 

Polyp 

51.8, 93.7, 75, 

26.8 

75.6, 45.8, 72, 

73.6 

60.8, 

36.5, 

-, - 

68.5, 

95.6, 

96.8, 

- 

BINGOL B. 

ET AL. [4] 

2011 137 Atrophy, 

Hypertrophy, 

Fibroid, 

Polyp 

100, 69.2, 65, 

55.7 

97.5, 80.6, 

84.7, 85 

85, 

58.7, 

69, 

81.2 

100, 

68.6, 

75.7, 

70.8 

VALENTIN L. 

[7] 

2014 6000 Fibroid, 

Polyp 

49, 33 81, 97 -, - -, - 

MATARBAC

HA R. ET AL. 

[8] 

2015 205 Atrophy, 

Hypertrophy, 

Fibroid, 

Polyp 

50, 95.45, 50, 

4 

77.31, 47.76, 

89.47, 96 

56.4

5, 

37.5, 

33.3

3, 25 

72.4

4, 

96.9

6, 

94.4

4, 

76.2

3 

OUR STUDY 2024 253 Atrophy, 

Hypertrophy, 

Fibroid, 

Polyp 

100, 96.35, 

80.23, 92.73 

71.23, 53.66, 

84.31, 97.68 

49.5

1, 

40.5

2, 

42.3

5, 

32.3

4 

83.6

5, 

94.7

5, 

95.2

3, 

80.6

2 
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Roger V et al. [10] found in their study that, using a 5 mm threshold for endometrial thickness, the 

sensitivity of TVUS in detecting endometrial cancer was 100%, with a specificity of 96% and a positive 

predictive value (PPV) of 87.3%. 

In the study by Williams SC et al. [11], which included 277 patients evaluated for PMB, the malignancy 

rate was 7.2% in patients with a thickened endometrium. 

Van Hanegem N et al. [12] and Timmermans A et al. [13] recommend a threshold of 3 mm, reporting a 

sensitivity of 98% and a specificity of 35%. 

Some authors suggest that a 4 mm threshold excludes endometrial cancer in most cases [14,15], and that 

biopsy is only necessary if the endometrial thickness exceeds 4 mm or if there is focal thickening. They 

note that nearly 80% of biopsies reveal benign pathology [15]. 

Smith PP et al. [16] report that the prevalence of malignancy is reduced to less than 1% when the 

endometrial thickness is ≤ 4 mm. However, Tsikouras P et al. [17] report a malignancy prevalence of 8.6% 

with the same threshold. 

According to Okaro E [18], using a threshold greater than 4 mm to define an abnormal endometrium 

allows detection of 96% of women with endometrial cancer and 92% of women with endometrial 

pathology (hyperplasia, polyp), with false positive rates of 39% and 19%, respectively. 

Garuti G et al. [19] found cancer rates of 0.24% for endometrial thickness ≤ 4 mm, 1.9% for 4–8 mm, and 

12% for > 8 mm. 

However, several authors have reported cases of endometrial cancer with a thickness ≤ 4 mm (ranging 

from 2 to 4 mm). For these authors, hysteroscopy remains essential, even in the absence of thickening on 

ultrasound. Smith-Bindman R et al. [20] recommend a 5 mm threshold for screening malignant lesions. 

Bezircioglu I et al. [21] report that the sensitivity of TVUS for detecting cancers with a 5 mm threshold is 

94.4%, with a specificity of 44.2%, and that 26.3% of cancers occur in patients with thickness > 5 mm. 

Bruchim I et al. [22] found no cancers for endometrial thickness ≤ 5 mm, noted a 10% cancer rate for 

thickness between 5 and 9 mm, and 18% for thickness > 9 mm. 

In our study, among patients with endometrial cancer, thickness ranged from 5 to 38 mm, with a cancer 

rate of 9.56%. 

Smith-Bindman R et al. [20] and Tabor A et al. [23] observed that a 4–5 mm threshold could miss 1–4% 

of cancers. This relatively high rate does not reduce the need for invasive investigations to rule out 

malignant causes. 

Malinova M and Pehlivanov B [24] demonstrated in a prospective study correlating endometrial thickness 

and histology that TVUS had a sensitivity of 100% and a specificity of 64% for a 6 mm threshold. All 

endometrial cancers were found in patients with thickness > 7 mm, leading these authors to perform biopsy 

only for patients with thickness ≥ 6 mm. 

However, Dorum A et al. [25] argue that endometrial thickness alone is insufficient to exclude pathology. 

They conclude that ultrasound cannot replace histological examination in the evaluation of PMB. 

In patients on hormone replacement therapy (HRT), endometrial thickness varies depending on 

progestogen use [26]. Continuous combined therapy produces a thin, hypotrophic endometrium on TVUS, 

while cyclic combined therapy results in thickness variation according to the cycle phase, with the thinnest 

measurement immediately after stopping progestogen. 

The risk of endometrial cancer in women on cyclic combined HRT is 0.2% for endometrial thickness ≤ 5 

mm [26]. Crum CP et al. [27] recommend an 8 mm threshold for women on HRT, despite its low 
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specificity. Munro MG et al. [26] suggest that thresholds for women not on HRT can be applied to women 

on HRT, but with a high false-positive rate. 

Measurement of endometrial thickness in asymptomatic postmenopausal women is also controversial. A 

4 mm threshold has been supported by some authors [20,27]. However, using this threshold as abnormal 

would likely generate many false positives. Higher thresholds are still under discussion [26]. Other authors 

proposed 8 mm as abnormal in asymptomatic postmenopausal women, but Smith-Bindman R et al. 

observed that this would result in biopsies in 1% of “normal” postmenopausal women [20]. 

Brooks SE et al. [28] studied 129 asymptomatic postmenopausal women with thickened endometrium on 

TVUS. No cases of endometrial cancer were reported. In 23 patients, the thickness was due to fluid 

accumulation. 

 

Conclusion 

Given its performance and simplicity, TVUS represents a first-line screening examination in the 

evaluation of PMB. Due to variable sensitivity and specificity depending on etiology, it should be coupled 

with hysteroscopy and endometrial biopsy when endometrial thickness exceeds 4 mm and/or anomalies 

are present. For thickness ≤ 4 mm and in the absence of anomalies, TVUS alone is sufficient, and expectant 

management is appropriate. 
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