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ABSTRACT 

Background: Abnormal uterine blood loss at any females' age is upsetting. Nevertheless, post-menopausal 

bleeding (PMB) is of superior distress because it is a clinical indication of the occurrence of endometrial 

malignancy. Trans-vaginal sonography (TVS) and Doppler velocimetry signify non- invasive techniques for 

screening of the endometrium. 

Objective: To explore the relationship between endometrial thickness and color doppler by TVS and its 

implication to predict endometrial pathology in symptomatic and asymptomatic postmenopausal women. 

Subjects and methods: A total of 50 symptomatic and asymptomatic postmenopausal ladies were recruited 

to this study during the period from February 2020 to September 2020 at Kafr El-Sheikh General Hospital, 

and Al-Sayed Galal Hospital of Al-Azhar University. TVS and Color Doppler were done to all of them, then 

fractional D & C to suspicious cases. 

Results: Out of the 25 women with PMB, endometrial hyperplasia was seen in 10 women (40%), 

endometrial hyperplasia and polyps were detected in 4(16%) of patients, and multiple myoma in 3 (12%) of 

patients. In control group, multiple myoma was detected in only one case. Also, nabothian follicle was shown 

in another case, and there was one case diagnosed with solitary myoma. There was a statistically significant 

difference between the two studied groups regarding TVS findings. Endometrial thickness (6 mm or more) 

was found in all PMB cases, and 10(40%) of control cases, while endometrial thickness of 5-6 mm was 

detected in the other 15 (60%) of control cases. Approximately, half of the women with PMB (40%) had no 

abnormal vascularity. Sixteen percent had single-vessel, 32 percent had scattered-vessel, and 8 percent had 

multiple-vessel pattern. Also, iso or hypo-echogenic intracavitary nodule displayed a vascular ring was 

detected in only one PMB case. The cut of value of ET 7.75 mm had 93.8% sensitivity and with specificity, 

positive predictive value, negative predicted value and diagnostic accuracy (87.5%, 93.8%, 87.5% and, 

91.7% respectively). Also, Roc curve analysis showed that all Doppler indices were not significant in the 

detection of the abnormal findings in biopsy. 

Conclusion: Both tran-svaginal sonography and color doppler ultrasound were complementary in the post-

menopausal bleeding investigation and endometrial biopsy yet residues as the gold standard for final 

diagnosis. 

Keywords: Postmenopausal Bleeding, Endometrium thickness, Tran-svaginal Sonography, Color Doppler. 
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INTRODUCTION 

     Post-menopausal bleeding (PMB) is a 

frequent complaint (Carugno, 2020). It 

conveys the female to a gynecologic clinic 

throughout the post-menopausal period 

(Lee et al., 2019). A definitive diagnosis is 

extremely crucial for the cases 

management which can be established 

only by histopathological examination of 

the endometrium (Neelgund and 

Hiremath, 2016). 

     Abnormal uterine bleeding at any age 

in females’ lifetime is upsetting and 

worrisome. Nevertheless, PMB is of 

superior distress because it is the only 

common clinical indication of the 

occurrence of endometrial carcinoma 

(AbdelMaboud and Elsaid, 2015). 

     The precise diagnosis of a woman with 

bleeding is the most significant step in 

management (Patil et al., 2014). The 

identification of such pathologies is 

important in terms of diagnostic accuracy 

and surgical decision-making (Yenigul et 

al., 2019). 

     The ideal diagnostic modality is still 

arguable. Formerly, the gold-standard 

clinical investigation of postmenopausal 

uterine bleeding was institution-based 

dilation and curettage (Munro, 2014). 

Screening approaches for instance cervical 

or vaginal cytology are not enough or 

precise for the endometrial carcinoma 

detection, and direct intrauterine cell 

sampling and hysteroscopy are not 

practical screening methods because of 

their invasive nature (Sur and 

Chakravorty, 2016). 

     To diminish the invasiveness of 

investigatory techniques, other screening 

methods have been applied for early 

detection of endometrial abnormality, 

these comprise; Sonohysterography and 

Transvaginal sonography (TVS) with the 

measurement of endometrial thickness. 

The role of TVS for discriminating benign 

from malignant endometrial diseases has 

been assessed in several studies but with 

controversial results (Abdelrhman and 

Eladl, 2015). 

     Furthermore, Doppler velocimetry of 

the uterine artery proposes a non-invasive, 

effortless, and valued tool in screening 

women with PMB. Transvaginal color 

Doppler imaging permits the assessment 

of endometrial vascularization. A good 

correlation has been found between the 

uterine artery flow velocity waveform and 

the histopathological diagnosis in women 

with PMB (Patil et al., 2014). 

     The aim of this study was to explore 

the relationship between endometrial 

thickness and color Doppler by TVS and 

its implication to predict endometrial 

pathology in symptomatic and 

asymptomatic postmenopausal women. 

SUBJECTS AND METHODS 

     The present study enrolled a total of 50 

symptomatic and asymptomatic 

postmenopausal ladies during the period 

from February 2020 to September 2020 at 

Kafr El-Sheikh General Hospital and Al-

Sayed Galal Hospital of Al-Azhar 

University. Selected cases were 

menopausal women with or without 

bleeding after menopause ≥12 months and 

with endometrial thickness by TVUS ≥ 5 

mm and agreeing in participation in the 

present study with an informed consent. 

Exclusion criteria: Patients were 

excluded from the study if they had any of 

the next: Bleeding after menopause before 
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passing 12 months, hormone-replacement 

therapy (HRT) and tamoxifen using, 

history of hematological disorders or 

anticoagulant therapy, and obvious causes 

of bleeding from cervix or vagina e.g. 

ulcer and Adnexal masses (with 

suspicious of malignancy) detected by 

TVUS. 

     The elected patients were subjected 

to thorough history taking complete 

general and abdominal examination. The 

ultrasound equipment used was 

(MINDRAY DC-N2, China) using a 3.5- 

5-MHz trans-abdominal probe and 5-9 

MHz trans-vaginal probe at the ultrasound 

unit of the Obstetrics and Gynecology 

department at Kafr El- Shiekh General 

Hospital (Kafr El- Shiekh Government), 

Egypt. Transabdominal ultrasound 

(TAUS) was initially done for uterus and 

adnexa examination. Transvaginal 

ultrasound (TVUS) measurement for 

endometrial thickness was done by one 

sonographer to exclude bias. It was 

assessed at the thickest portion in the 

longitudinal plane and included both 

endometrial layers from one basalis to the 

contralateral basalis incorporating the 

uterine cavity. The power Doppler gate 

was activated (7.5 MHz) for blood flow 

mapping of the endometrium and 

endometrial-myometrial interface. 

Fraction curettage was carried out under 

general anesthesia with Kevorkian-

Younge Endocervical Curette, the 

obtained first samples was labeled as 

cervical samples without dilatation of the 

cervix then by 7-8 hegar dilator, dilation 

of the cervix was done and curettage 

carried out blindly of the anterior then 

posterior uterine walls then both lateral 

walls, followed by the uterine fundus, the 

gotten samples were labeled as uterine 

samples. Specimens were retained in 

formalin 10% awaiting histopathological 

examination. 

Statistical analysis: 

     Statistical analyses of data were carried 

out using SPSS version 23. Shapiro –

Wilks test was used to test normal 

distribution of variables. Numerical data 

were expressed as mean ± standard 

deviation or median and range. 

Categorical data were summarized as 

percentages. The significance for the 

difference between groups was 

determined by using two-tailed Student’s t 

test. Also Qualitative variables were 

assessed by chi-squared χ2test. The 

probability (P) values of ≤0.05 were 

considered statistically significant 

indicated. The Receiver Operating 

Characteristic (ROC) was constructed to 

obtain the most sensitive and specific 

cutoff value for ET and Doppler indices. 

 

RESULTS 

 

     A total of 50 women having ET ≥5 mm 

with or without complaints of PMB were 

recruited to this study. The basic 

characteristics of the postmenopausal 

women. The results showed no significant 

differences with regard to age at 

presentation, year since menopause, 

gravity, parity, and BMI (P>0.05). About 

32% (16/50) of the study participants were 

diabetic, 38% (19/50) were hypertensive, 

3(6%) were on chemotherapy, and 72% 

(36/50) were obese) (Table 1). 
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Table (1): Baseline characteristics of postmenopausal women with and without 

abnormal uterine bleeding 

Groups 

Characteristics 

Total 

(n = 50) 

Controls 

(n = 25) 

PMB 

(n = 25) 
p 

Age, years 56.6± 6.76 56.76 ±6.55 56.44 ±7.1 >0.05 

Gravity 3.98± 1.97 3.88 ±2.15 4.08 ±1.8 >0.05 

Parity 3.56± 2.21 3.48 ±2.35 3.64 ±2.01 >0.05 

BMI, kg/m2 31.66 ±3.37 30.8 ±2.81 32.52 ±3.7 >0.05 

Duration of menopause, years 6.69 ±6.33 6.84 ±7.08 6.54 ±5.63 >0.05 

Endometrial thickness, mm 3.2 ±0.6 3.1 ±0.6 3.4 ±0.4 <0.05 

Hypertension, n (%) 19 (38%) 10(40%) 9(36.0%) >0.05 

Diabetes mellitus, n (%) 16(32%) 6(24%) 10(40%) >0.05 

Chemotherapy, n (%) 3(6%) 1(4%) 2(8%) >0.05 

Anemia, n (%) 1(2%) 1(4%) 0(0%) >0.05 
Data were presented as mean±SD or n (%). 

 

     Gravidity, parity, and duration of 

menopause are normally distributed using 

Mann-Whitney U test. 

     Majority of the women included in this 

study (62% (n=31) delivered priorly by 

vaginal delivery, caesarean section was 

conducted in 11 (22%) of women, while 

eight women (16%) had no history of 

previous delivery; 4 in each group. This 

study showed that there was no statistical 

significant difference regarding mode of 

previous deliveries in both studied groups 

(P =1.000). Also, there was no statistical 

significant difference regarding method of 

contraception in both studied groups 

(P=0.483) as well as total number of years 

after menopause (P=0.930) (Table 2). 

 

Table (2): Comparison between the two studied groups regarding mode of previous 

deliveries, method of contraception, and duration since menopause 

Groups 

Characteristics 

Total 

N=50 

Control 

group 

N=25 

Pt. with 

PMB group 

N=25 

P 

value 

Mode of previous deliveries 

NVD 

CS 

No previous delivery 

 

31(62%) 

11 (22%) 

8 (16%) 

 

15 (60%) 

6(24%) 

4(16%) 

 

16(64%) 

5(20%) 

4(16%) 

>0.05 

Method of  contraception 

No 

COC 

Injection 

IUD 

Implant 

 

13(26%) 

14 (28%) 

2 (4%) 

19 (38%) 

2 (4%) 

 

7(28.0%) 

6(24.0%) 

0(0%) 

10(40%) 

2(8%) 

 

6(24.0%) 

8(32.0%) 

2(8.0%) 

9(36%) 

0(0%) 

>0.05 

Years of menopause 

1-5. 

6-10. 

11-15 

>15 

 

31(62%) 

8(16%) 

7(14%) 

4(8%) 

 

15(60%) 

5(20%) 

3(12%) 

2(8%) 

 

16(64%) 

3(12%) 

4(16%) 

2(8%) 

>0.05 

 

     Pelvic examination revealed a bulky 

AVF uterus in (8/25) 32% of women with 

postmenopausal bleeding whereas 10 out 

of 25 women with postmenopausal 
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bleeding (40%) and 17 (68%) of control 

cases had normal AVF uterus. Also, 

uterus not felt in 6 (24%) of patients with 

PMB and 8(32%) of controls. 

Additionally, only one woman with PMB 

had RVF uterus (P = 0.005). Local 

speculum examination showed that all 

studied cases had normal cervix. 

     TVS findings were divided into normal 

findings detected in 30 out of 50 studied 

cases (60%). In addition, the following 

abnormal findings were seen in 40% 

(20/50) of the studied cases. Of the 25 

women with PMB, endometrial 

hyperplasia was seen in 10 women (40%), 

endometrial hyperplasia and polyps were 

detected in 4(16%) of patients, and 

multiple myoma in 3 (12%) of patients. In 

control group, multiple myoma was 

detected in only one case, also nabothian 

follicle was shown in another case, and 

there was one case diagnosed with solitary 

myoma. There was statistical significant 

difference between the two studied groups 

regarding TVS findings (P < 0.001). 

     Endometrial thickness 6 mm or more 

was found in all PMB cases and 10(40%) 

of control cases while endometrial 

thickness 5-6 mm was detected in the 

other 15 (60%) of control cases. There 

was statistical significant difference 

between the two studied groups regarding 

endometrial thickness (P < 0.001). 

     The histopathological diagnosis using 

endometrial biopsy was considered as 

gold standard. The following normal 

finding including atrophy of 

endometrium, and proliferative 

endometrium seen in 8/25(32%) of PMB 

women. The most common abnormal 

findings were both endometrial 

hyperplasia and endometrial polyp 

detected in 7 PMB women (28%) in each 

category. There were also 2 cases of 

adenocarcinoma and one case of 

adenomyosis. Abnormal findings 

constituted 17/25 (68%) of the PMB 

cases. The 7 hyperplasias consisted of 4 

simple hyperplasias, 1 complex 

hyperplasias without atypia, 1 complex 

hyperplasias with atypia and 1 complex 

endometrial hyperplasia with focal atypia 

and polyp. In control group, 1 abnormal 

finding (endometrial hyperplasia) was 

detected on endometrial biopsy of 3 cases 

(Table 3). 
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Table (3): Comparison between the two studied groups regarding transvaginal 

sonographic findings 

Groups 

Characteristics 

Control 

group 

N=25 

Pt. with 

PMB 

group 

N=25 

P value 

Pelvic examination 

Bulky AVF 

Normal AVF uterus 

Uterus not felt 

RVF uterus 

0(0%) 

17(68%) 

8(32%) 

0(0%) 

8(32%) 

10(40%) 

6(24%) 

1(4%) 

0.005 

Local speculum examination 

Cervix normal 25(100%) 25(100%) 0.05 

2D-TVS findings 

Normal 

Endometrial hyperplasia 

Endometrial hyperplasia and polyps 

Multiple Myoma 

Nabothian follicle 

Solitary Myoma 

22(88%) 

0(0%) 

0(0%) 

1(4%) 

1(4%) 

1(4%) 

8(32%) 

10(40%) 

4(16%) 

3(12%) 

0(0%) 

0(0%) 

<0.001 

Endometrial thickness 

5-6mm 

6-9mm 

10-14mm 

15-19mm 

≥20mm 

15(60%) 

10(40%) 

0(0%) 

0(0%) 

0(0%) 

0(0%) 

10(40%) 

4(16%) 

7(28%) 

4(16%) 

<0.001 

Endometrial Biopsy 

Simple Endometrial hyperplasia 

without atypia 
3(12%) 4(16%) 

<0.001 

Complex Endometrial hyperplasia 

without atypia 
0(0%) 1(4%) 

Complex Endometrial hyperplasia 

with atypia 
0(0%) 1(4%) 

Complex Endometrial hyperplasia 

with focal atypia and polyp 
0(0%) 1(4%) 

Polyp without atypia 0(0%) 5(20%) 

Polyp with atypia 0(0%) 1(4%) 

Proliferative 2(8%) 2(8%) 

Adenomyosis 0(0%) 1(4%) 

Adenocarcinoma 0(0%) 2(8%) 

Atrophic 0(0%) 3(12%) 

Endometrial cystic atrophy 0(0%) 3(12%) 

No biopsy 20(80%) 1(4%) 

 

     The mean ET was higher in women with hyperplasia and multiple myoma when 

compared to others (Table 4). 
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Table (4): Endometrial thickness as measured by TVS in relation to TVS findings in 

all studied cases 

Endometrial 

thickness 

 

TVS 

Findings 

Total 

(%) 
5-6mm 6-9mm 

10-

14mm 

15-

19mm 
≥20mm 

Mean ± 

SD 

Normal 30(60%) 14(93.3%) 14(70%) 1(25%) 1(14.3%) 0(0%) 5.4 ± 2.8 

Endometrial 

hyperplasia 
10(20%) 0(0%) 2(10%) 1(25%) 6(85.7%) 1(25%) 15.1 ±5.05 

Endometrial 

hyperplasia 

and polyps 

4(8%) 0(0%) 0(0%) 2(50%) 0(0%) 2(50%) 21.1 ±11.5 

Multiple 

Myoma 
4(8%) 0(0%) 3(15%) 0(0%) 0(0%) 1(25%) 11.3 ± 7.3 

Nabothian 

follicle 
1(2%) 1(6.7%) 0(0%) 0(0%) 0(0%) 0(0%) 5 

Solitary 

Myoma 
1(2%) 0(0%) 1(5%) 0(0%) 0(0%) 0(0%) 7 

Total 50(100%) 15(100%) 20(100%) 4(100%) 7(100%) 4(100%) 9.04 ±7.02 

 

     The present study indicated that the 

mean ET was higher (>20mm) in women 

with complex endometrium hyperplasia 

and carcinoma when compared to others. 

Furthermore, the majority of cases with 

endometrial polyps (67%) had ET ranged 

from 15-19 mm. These results indicated 

that the greater the endometrial thickness, 

the higher the incidence of endometrial 

cancer was present (Table 5). 

 

Table (5): Endometrial thickness as measured by TVS in relation to Endometrial 

biopsy in all studied cases 

Endometrial 

thickness 

Endometrial 

biopsy 

Total 

(%) 
5-6mm 6-9mm 

10-

14mm 

15-

19mm 
≥20mm 

Simple Endometrial 

hyperplasia without 

atypia 

7(14%) 0(0%) 4(20%) 1(25%) 2(28.6%) 0(0%) 

Complex 

Endometrial 

hyperplasia 

3(6%) 0(0%) 1(5%) 0(0%) 0(0%) 2(50%) 

Polyp 6(12%) 0(0%) 1(5%) 1(25%) 4(57.1%) 0(0%) 

Proliferative 4(8%) 0(0%) 3(15%) 0(0%) 1(14.3%) 0(0%) 

Adenomyosis 1(2%) 0(0%) 0(0%) 1(25%) 0(0%) 0(0%) 

Adenocarcinoma 2(4%) 0(0%) 0(0%) 0(0%) 0(0%) 2(50%) 

Atrophy 6(12%) 0(0%) 6(30%) 0(0%) 0(0%) 0(0%) 

No Biobsy 21(42%) 15(100%) 5(25%) 1(25%) 0(0%) 0(0%) 

Total 50(100%) 15(100%) 20(100%) 4(100%) 7(100%) 4(100%) 

 

     The vascularity of endometrium was 

assessed using power Doppler. 

Approximately half of the women with 

PMB (40%) had no abnormal vascularity. 

Among women who had vascularity, 16 

percent had single-vessel, 32 percent had 

scattered-vessel and 8 percent had 

multiple-vessel pattern. Also, iso or hypo-
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echogenic intracavitary nodule displayed a 

vascular ring was detected in only on 

PMB case (table 6). The current study 

showed that all the 4 women who had 

single-vessel pattern had polyp. In 8 

women who had scattered-vessel pattern, 

the endometrium biopsy results were 

simple endometrium hyperplasia (3), 

complex endometrium hyperplasia (2), 

polyp (1), and adenomyosis (1). In those 

who had multiple-vessel pattern, the final 

histopathological diagnoses were 

adenocarcinoma. Iso or hypo-echogenic 

intracavitary nodule displayed a vascular 

ring was detected in only one case with 

complex endometrium hyperplasia (Table 

6). 

 

Table (6): Comparison between the two studied groups regarding Color Doppler 

results 

Groups 

Parameters 

Control 

group 

N=25 

Pt. with 

PMB group 

N=25 
P value 

No.(%) No.(%) 

Color Doppler results 

Scanty vessels were identified scattered in the 

endometrium 

0(0%) 8(32%) 

<0.001 

Single-vessel pattern vascular stalk in a 

hyperechogenic nodule 
1(4%) 4(16%) 

No endometrial thickness or lesions occupying 

this space either were seen in the gray scale and 

no vascularization nodule 

24(96%) 10(40%) 

Multiple-vessel pattern 0(0%) 2(8%) 

Iso or hypo-echogenic intracavitary nodule 

displayed a vascular ring 
0(0%) 1(4%) 

 

     From the previous results we can 

detect that single-vessel, and scattered-

vessel patterns could predict polyp, and 

hyperplasia, respectively. In addition, 

multiple-vessel patterns could predict 

carcinoma (Table 7). 
 

Table (7): Doppler results in relation to endometrial biopsy in all studied cases 

Doppler 

results 

Endometrial 

biopsy 

Total (%) 
No 

vascularity 

Scattered-

vessel 

pattern 

Single-

vessel 

pattern 

Multiple-

vessel 

pattern 

Nodule 

with 

vascular 

ring 

Simple endometrial 

hyperplasia without 

atypia 

4(16%) 1(10%) 3(37.5%) 0(0%) 0(0%) 0(0%) 

Complex 

endometrial 

hyperplasia 

3(12%) 0(0%) 2(25%) 0(0%) 0(0%) 1(100%) 

Polyp 6(24%) 1(10%) 1(12.5%) 4(100%) 0(0%) 0(0%) 

Proliferative 2(8%) 2(20%) 0(0%) 0(0%) 0(0%) 0(0%) 

Adenocarcinoma 2(8%) 0(0%) 0(0%) 0(0%) 2(100%) 0(0%) 

Adenomyosis 1(4%) 0(0%) 1(12.5%) 0(0%) 0(0%) 0(0%) 

Inadequate biopsy 1(4%) 0(0%) 1(12.5%) 0(0%) 0(0%) 0(0%) 

Atrophy 6(24%) 6(60%) 0(0%) 0(0%) 0(0%) 0(0%) 

Total 25(100%) 10(100%) 8(100%) 4(100%) 2(100%) 1(100%) 
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     Patients with PMB had statistically 

significant lower uterine RI and uterine PI 

(0.733±0.115 and 1.178±0.325, 

respectively) compared to control cases 

(0.93±0.083 and 1.889±0.26), (P<0.001) 

(Table 8). 

 

Table (8): Comparison of uterine artery RI and PI between cases with PMB and 

control groups 

Groups 

Parameters 

Total 

N=50 

Control group 

N=25 

Pt. with 

PMB group 

N=25 

P value 

Uterine RI 

Mean  ± S.D. 

 

0.83±0.14 

 

0.93±0.083 

 

0.733±0.115 

 

<0.001** 

Uterine PI 

Mean ± S.D. 

 

1.533±0.46 

 

1.889±0.26 

 

1.178±0.325 

 

<0.001** 

Spiral RI 

Mean ± S.D. 
0.612±0.074 - 0.612±0.074 - 

Spiral PI 

Mean ± S.D. 
0.97±0.2 - 0.97±0.2 - 

 

     Taking endometrium biopsy as the 

gold standard, the diagnostic performance 

of endometrium thickness and uterine 

artery RI and PI for differntiating cases 

with abnormal finding in endometrium 

biopsy from those withoutwas carried out 

using ROC curve. Atrophic endometrium 

and proliferative endometrium were 

considered normal diagnoses, while 

endometrial hyperplasia, endometrial 

polyp, and endometrial cancer were 

considered abnormal diagnoses. In the 

present study all PMB cases with 

abnormal diagnosis had endometrial 

thickness of >6 mm. measured by TVS, so 

raising the cut of value to 7.75 mm had 

93.8% sensitivity and with specificity, 

positive predictive value, negative 

predicted value and diagnostic accuracy 

(87.5%, 93.8%, 87.5% and, 91.7% 

respectively). The AUROC was 0.883 & 

P=0.003 (Figure 1). 

Figure (1): Roc curve analysis of ET in the detection of cases with abnormal findings 

in biopsy 
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     Also, Roc curve analysis shows that all 

Doppler indices were not significant in the 

detection of the abnormal findings in 

biopsy. The best indices is uterine RI with 

cutoff value 0.729 and P=0.076 whereas 

the AUROC for uterine PI, spiral RI and 

spiral PI was (0.52, P=0.872), and (0.467, 

P-value=0.796) and (0.483, P=0.796) 

(Figure 2). 

Figure (2): Roc curve analysis of all Doppler indices in the detection of cases with 

abnormal findings in biopsy 

 

DISCUSSION 

     As regard TVS results, in line with our 

findings, Patil et al. (2014) reported that 

the most familiar endometrial pathology 

in their study was simple hyperplasia 

devoid of atypia (28%) followed by 

secretory endometrium (19%) and 

proliferative endometrium (16%). 

Furthermore, El-khayat et al. (2011) who 

paralleled trans-vaginal sonography and 

hysteroscopy for the revealing of 

pathological endometrial lesions in 

women with perimenopausal found that 

endometrial hyperplasia was the most 

frequent finding via TVS (32%) followed 

by endometrial polyp (26%). 

     Moreover, the present study indicated 

that the mean ET was 6 or less in normal 

patients and it was higher (>20mm) in 

women with complex endometrium 

hyperplasia and carcinoma when 

compared to others. Furthermore, the 

majority of cases with endometrial polyps 

(67%) had ET ranged from 15-19 mm. 

These results indicated that the greater the 

endometrial thickness, the higher the 

incidence of endometrial cancer is present. 

     Ozelci and his Colleges (2019) 

reported that the mean endometrial 

thickness was 13.1±7.1 mm in patients 

diagnosed with endometrial polyps and 

12.0±2.1 mm in endometrial cancer 

patients. 

     In the current study, all PMB cases 

with abnormal diagnosis had endometrial 

thickness of >6 mm. measured by TVUS, 

so raising the cut of value to 7.75 mm had 

93.8% sensitivity and with specificity, 

positive predictive value, negative 

predicted value and diagnostic accuracy 

(87.5%, 93.8%, 87.5% and, 91.7% 

respectively). The AUROC was 0.883). 
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Krishnamoorthy and Shanthini (2014) 

stated that sensitivity and specificity of 

normal endometrium by TVS was low and 

for other benign endometrial lesions the 

sensitivity and specificity were 45.71% & 

75.56% for endometrial hyperplasia, 

56.25% & 91.67% for endometrial polyp 

and 50% & 94.95% for atrophic 

endometrium.  In a study accomplished by 

Jacobs et al. (2011) on patients with PMB 

to judge the sensitivity of TVUS screening 

for endometrial cancer in postmenopausal 

women, they found that the 5 mm 

endometrial thickness is the cutoff value 

for endometrial carcinoma detection with 

sensitivity of 77.1% and specificity of 

85.8%. 

     In our study, only 10 asymptomatic 

PM women had endometrial thickness 

from 6-9mm with only 3 cases with 

detected pathological lesions and no 

endometrial carcinoma cases. In contrast 

to our study, Ozelci et al. (2019) reported 

malignant cases in asymptomatic post-

menopausal women with the optimal 

cutoff value for premalignant and 

malignant lesions was found to be 10.5 

mm with 77% sensitivity and 62% 

specificity. 

     In Breijer et al. (2012) meta-analysis, 

the prevalence of endometrial carcinoma 

and atypical endometrial hyperplasia in 

asymptomatic women who were not on 

hormone replacement therapy (HRT) was 

found to be 0.62% and 0.59%, 

respectively, and they recommended the 

application of endometrial thickness as a 

predictor for premalignant and malignant 

lesions in women with vaginal bleeding. 

     Kim et al. (2015) stated that the 

positive cutoff value for the prediction of 

malignancy with an endometrial thickness 

was 9.5 mm. This means that endometrial 

thickness of >5 mm necessitates extra 

evaluation with approaches such as 

endometrial biopsy, whole curettage, 

catheter sampling, or hysteroscopic 

guided biopsy. However, in their study, an 

endometrium thicker than 9.5 mm is of 

better attention and is should be 

suspiciously assessed with malignancy in 

attention. 

     Furthermore, our results revealed that 

16 percent had single feeding vessel, 32 

percent had scattered-vessels and 8 

percent had multiple-vessel pattern. Also, 

iso or hypo-echogenic intracavitary 

nodule displayed a vascular ring was 

detected in only on PMB case all the 4 

women who had single-vessel pattern had 

polyp. Moreover, Patients with PMB had 

statistically significant lower uterine 

artery resistance index (RI) and uterine 

artery pulsitility index (PI) compared to 

control cases. According to endometrium 

biopsy, RI was noticed to be the lowest in 

carcinoma, followed by that in cases with 

complex endometrial hyperplasia cases 

and polyp. The best indices is uterine RI 

with cutoff value 0.729 whereas the 

AUROC for uterine PI, spiral RI and 

spiral PI was (0.52,), and (0.467) and 

(0.483). There was a significant 

correlation between left and right uterine 

artery measurements so either can be used 

for screening 

     Our results were in accordance to 

Aboul-Fotouh et al. (2012) who reported 

that the manipulation of the triple vascular 

patterns as described by power Doppler is 

u beneficial to discriminate endometrial 

carcinoma from endometrial hyperplasia 

and endometrial polyps and that entire 

endometrial cancer people exhibited 
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endometrial vascularization (7 out of 7) 

cases (100%): 6 of them (85.7%) 

displayed the typical multi-vessel 

configuration and one case showed 

scattered-vessel form (14.2%). 

     In addition, AbdelMaboud and Elsaid 

(2015) reported a significant difference in 

RI of the uterine arteries in benign and 

malignant groups, with a tendency 

towards a lower RI in the malignant 

group, the best cutoff value for RI of 

uterine artery was 0.50, (0.50 or less was 

reported to forecast malignancy). They 

also found that there was also a significant 

lower in PI of the uterine arteries among 

malignant group with the best cutoff value 

is 0.64 compared to those with benign 

lesions. They reported also a significant 

lessen RI and PI of the spiral arteries for 

malignant groups with the best cutoff 

value for RI and of spiral arteries was 

0.45. The diminution in RI values in 

malignancy is supposed to be a reflection 

of the neovascularization arising within 

and around the tumor tissue distal to the 

uterine artery sampling point . 

     In addition, Kucur et al. (2013) found 

that there was a significant correlation 

between spiral artery RI and PI and 

different endometrial histological 

findings, they mentioned that in patients 

with endometrial cancer spiral artery PI 

was found to be significantly lower than 

other groups: hyperplasia, submucous 

fibroid, and endometrial polyp. Spiral 

artery RI was also lower in endometrial 

polyp, hyperplasia and fibroid groups. 

     Razik and his Colleagues (2012) also 

published that uterine artery RI and PI 

were significantly lower in endometrial 

cancer compared to non -malignant 

endometrial pathologies. 

     In agreement with our results, Appleton 

and Plavsic (2012) stated that color 

Doppler is advantageous tool for detecting 

the presence of uterine cancer, as it 

determines angiogenesis nature. Thus, 

high resistance in either sub-or 

intraendometrial vessels considered by 

resistive and/or pulsatility indices 

designates benign pathology, while low 

resistance validates possible malignant 

pathology. 

     As regard the diagnostic values of 

uterine artery Doppler indices, Razik et al. 

(2012) reported that both indices were 

poor tests for differentiation between 

malignant and non-malignant endometrial 

pathologies as was indicated by the area 

under the ROC curves. These results 

agreed with former studies that color 

Doppler ultrasound was of restricted value 

for discrimination between benign and 

malignant endometrium. 

     In contrary to our results, Shabana and 

his Co-workers (2019) detected that 

Uterine artery PI and RI at cutoff value, 

sensitivity, specificity, PPV, NPV, and 

accuracy of 1.82, 70.8%, 92%, 94.9%, 

69.9%, and 78% for PI and 0.575, 96.2%, 

100%, 100%, 92.6%, and 97% for RI, 

respectively, were predictive of significant 

causes of AUB, including endometrial 

hyperplasia and endometrial carcinoma in 

their study. 

     The disparity between the results of the 

present study and those reported by the 

different authors previously mentioned, 

might be accredited to numerous variables 

that can influence the Doppler 

measurements such as discrepancy in the 

angle of insonation of the Doppler beam 

which cannot be standardized or strictly 

determined, patient cooperation during the 
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imaging, type of Doppler beam consumed, 

machine resolution, quality of formed 

image, and the sample size. 

CONCLUSION 

     Both TVUS and Color Doppler 

ultrasound were considered 

complementary in the investigation of 

PMB. 
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بواسطة  سمك بطانة الرحم والدوبلر الملوندور دراسة لتقييم 
جات فوق الصوتية عبر المهبل في تشخيص نزيف ما المو 

 بعد إنقطاع الطمث
 أحمد عادل زكي صالح, عبد المنعم محمد زكريا, نهي محمد صبري

 جامعة األزهر  ،توليد وأمراض النساء, كلية الطبقسم ال

E-mail: ahmedadelzaky19991@gmail.com  

يعدددل زيف يدددب زيبعد دددط ععدددل  هو دددكو زي بدددش وددد  زي ددد    ز   ددد   ددد    ك  خلفيةةةة البحةةة  

فدددط   دددكاض الددد زل زيفادددك  يع ددد  زيتيددد  زيعب يددد  نزيعدددط ثدددل   ددد   عب كعددد  هددد ي  ع دددلن  

 اثفدددك  فعددد ض لدددك ععدددل  هو دددكو زي بدددش  نيعدددل سددد  ك  ي كهددد  زيددد   سددد  ك  ع كهددد  زيددد    

٪ لددددث 5عأث  ع دددد زيط نيادددد ، ددددلز  زيبعوللدددد دلددددث ا  دددد  الدددد زل زيفاددددك   دددد    ك فددددط زي

فدددط زيفادددك  فدددط  ب ددد  ٪ لدددث زي ف دددكل عادددد  زياددد  ك  2نا  ددد  لدددث  ، دددكال زياددد  ك 

فدددط زيفادددك  عدددلن   نلددد  ا  لعدددلا  هع دددكط سددد  ك  ع كهددد  زيددد    لدددف ت   اه دددك  زيعدددكي  

ل زيددددك زا ع ددددك  زيبد دددد  يب ددددا   دددد  ز نطز  فددددط زيادددد لزل عددددلن  ه يددددب لعد ددددط فددددك  

 .فكئلض ظبط ي عالج زيبد   ه يب يب ا

 سع  دددك  زيعالثددد  عددد ث سدددب  ع كهددد  زيددد    نزيدددلنع   زيب ددد    دددث  الهةةةدن مةةةث البحةةة  

عددددأل زل ع كهدددد  زيدددد           ددددد  زيبعددددا ناوب ععددددك ي عفددددد   يدددل زيب  ددددكل فدددد   زي دددد

 . فل زيفاك  ععل  هو كو زي بش زيع ضط نعلن  ا  زل 

يفادددك    فدددط ثاددد  زيع ي دددل نالددد زل ز ددد  ز ددد ز  وددد   زيلطزسددد المريضةةةاط و ةةةرث البحةةة  

سددد لض لدددث زياددد لزل ععدددل  50نلاع دددتط زياددد ل  دددالا   دددس  فدددس لاع دددتس  تددد  زي ددد   زيعدددك 

 يدددددس  2020 هو ددددكو زي بددددش زيع ضددددط نعددددلن  ا دددد زل  ددددالا زيتعدددد ض لددددث فد زيدددد  

(  1ن ددددد   واددددد   زي دددددكال  يدددددس لابددددد  ع ث لعادددددكنيع ث   زيباب  ددددد    2020سددددددعبد  

(  ععدددل  هو دددكو زي بدددش ان  2هو دددكو زي بدددش نزيباب  ددد    كهدددن لدددث ه يدددب لدددك ععدددل  

 .ه يب لك ععل  هو كو زي بش 

،  دددد  زي  ددددب  ددددث عددددكئ  زيب  ددددكل زي دددد      ددددد  زيبعددددداف بددددك يعع ددددل عفعددددكئ  ه النتةةةةا   

٪(  ني  ظدددددن زيفعدددددكئ  60 كيددددد  للطنسددددد    50لدددددث ا دددددا  30زيفعدددددكئ  زي د ع ددددد  فدددددط 

زلدددد اض  25كال زيبلطنسدددد   لددددث عدددد ث ( لددددث زي دددد20/50٪  40غ دددد  زي د ع دددد  زيعكي دددد  فددددط 
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هادددك   10ل دددكع  عددددف يب لدددك ععدددل  هو دددكو زي بدددش نيددد      ددد   ع كهددد  زيددد    فدددط 

٪( لددددث 16  4ئددددل زي  ب دددد  فددددط ٪( ن دددد  زي  ددددب  ددددث   دددد   ع كهدددد  زيدددد    نزي نز40 

ث زيب ضددددس  نفددددط زيباب  دددد  ٪( لدددد12  3، نزيدددد ط  زيع دددد ط زيبععددددلا فددددط زيب ضددددس

،  بددددك  دددد    دددد    ط    دددد ط لععددددلا فددددط  كيدددد  نز ددددلض فودددد ،  دددد    ع ددددك  نزي ددددكع  

اايدددد     ددددكئ   عدددد ث  كيدددد  نز ددددلض عددددكي ط  زيع دددد ط زاهتدددد زا   ن ددددك  وفددددك  فدددد    ن 

ل ددد  ان ا  ددد  ن دددل فدددط  ب ددد   دددكال  6ثدددل ن دددل ا  سدددب  ع كهددد  زيددد    زيبابددد  ع ث  ن

٪( لددددث  ددددكال زيددددع    ع فبددددك  ددددك  سددددب  40  10دف يددددب لددددك ععددددل  هو ددددكو زي بددددش ن 

٪( ا دددد   لددددث  ددددكال زي ددددد   ن كهددددن وفددددك  60  15ل دددد  فددددط  5-6 كهدددد  زيدددد    ع

سدددد  ف بددددك يعع ددددل عاددددب  ع كهدددد  فدددد ن   زل اايدددد     ددددكئ   عدددد ث زيبابدددد  ع ث زيبلطن

  نثدددل  دددك  يدددل  زيب  دددكل زي ددد      دددد  زيبعددددا فدددط زي  دددب  دددث   ددد   ع كهددد  زيددد   

٪ 100ع دددددد  ٪ نث بدددددد   فد يدددددد   ياك30٪ ن    دددددد   9 42زيدددددد    زيدادددددد    اكسدددددد   

٪  ع فبدددك فدددط زي  دددب  دددث   ددد   ع كهددد  زيددد    9 97٪ ناثددد  4 97نث بددد   فد يددد  سددد د   

٪ ن 50٪ نث بدددد   فد يدددد   ياكع دددد  8 97٪ ن    دددد   3 33زيبعوددددل  ددددك  يليدددد   اكسدددد   

٪ اثدددددد   فددددددط زي  ددددددب  ددددددث زيدددددد ط  زي ب ددددددل 75 93٪ ث بدددددد   فد يدددددد  سدددددد د   ن 7 95

٪، ث بددددد   فد يددددد  100  ٪،     ددددد 100نزياددددد  ك  زيادددددل   دددددك  يليددددد   اكسددددد   

ك  فدددددط زيع دددددكا ٪    دددددش  ددددد100، ناثددددد  ٪100٪، ث بددددد   فد يددددد  سددددد د   100 ياكع ددددد  

٪، نث بددددد  100٪، نث بددددد   فد يددددد   ياكع ددددد  100٪، ن    ددددد   3 33زيادددددل   اكسددددد   

  ٪8 95، ناث  ٪8 97 فد ي  س د   

زيع ددددد ي  عكيب  دددددكل فددددد   زي ددددد      دددددد  زيبعددددددا نزيب  دددددكل فددددد    اإلسةةةةةتنتا  

   انع   زيب  ه  ل ب  ث فط ف   ه يب لك ععل  هو كو زي بش زي    


