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ABSTRACT 

Background: Abnormal uterine bleeding (AUB) is a common gynecological presentation in outpatient clinic, but is 
often complex and difficult to diagnose. Objectives: The present study was undertaken to compare the diagnostic 
efficacy of trans-vaginal sonography (TVS), color doppler, and hysteroscopy with histopathology of endometrium in 
perimenopuasal bleeding cases. Method: 105 patients with AUB in the perimenopuasal and post-menopausal age 
group (40-73) were underwent USG-TVS and color doppler, and followed by dilatation and curettage and 
endometrium was sent for histopathological examination. Correlation of ultrasonographic & color doppler findings 
with histopathology finding was done. Results: 53.33% patients presented with perimenopausal bleeding and 46.66% 
postmenopausal bleeding. According to USG examination, maximum patients (62.5%) had endometrial thickness 
<12mm in perimenopausal group while in postmenopausal group only 10(20.4%) had <5mm and >5mm in 79.6%. On 
color doppler examination, 10(12.04%) patients were having lower RI compare to normal range (<0.3), of which 3 
were in perimenopausal and 7 in postmenopausal age group. On hysteroscopy examination, endometrium was 
hyperplastic in 12 (11.42%), irregular growth 7 (6.66%), unhealthy cheesy 2(1.90%), cystic hyperplasia 1(0.95%). On 
HPR examination, simple hyperplasia was found in 51(48.57%) patients followed by atrophied 16(15.23%), 
endometrial carcinoma 8(7.61%), cystic mass 7(6.66%) and complex hyperplasia with (3.81%) and without atypia 
(3.81%). The prediction of endometrial carcinoma by TVS, color doppler showed sensitivity 80%, specificity 97.2%, 
positive predictive value 80% and negative predictive value 100%. Conclusion: Color doppler USG was as effective 
as histopathology examination in diagnosis of endometrial carcinoma. Thus we can avoid endometrial biopsy for 
diagnosis of endometrial malignancy if USG findings were normal. 

Keywords: Trans-vaginal sonography, color doppler, hysteroscopy, histopathology, endometrium, 
perimenopuasal, post-menopausal. 

Abnormal uterine bleeding (AUB) is an important 
symptom of both benign and serious gynecological disease. 
It is responsible for as many as one-third of all outpatient 
gynecologic visits and this proportion rises to 69% in a 
perimenopausal group 1, 2. Abnormal perimenopuasal 
bleeding is associated with endometrial carcinoma in 
approximately 10% of cases. Therefore thorough 
investigation is necessary, particularly in the perimenopausal 

woman 3. In postmenopausal women, any vaginal 
bleeding 1year after cessation of menses is considered 
abnormal and requires evaluation 4. Moreover, AUB is often 
complex and difficult to diagnose. During the last decades, 
several methods including transvaginal ultrasonography 
(TVU), saline infusion sonography, and hysteroscopy, have 
been developed to assess uterine cavity, with their own 
advantages and disadvantages 5. 
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Trans-vaginal sonography (TVS) allows detailed 
assessment of anatomical abnormalities of the uterus and 
endometrium. In addition, pathologies of the myometrium, 
cervix, tubes, and ovaries may be assessed. This 
investigative modality may assist in the diagnosis of 
endometrial polyps, adenomyosis, leiomyomas, uterine 
anomalies, malignancy and generalized endometrial 
thickening associated with hyperplasia or malignancy 6. 
Normal endometrial thickness of various types in 
perimenopausal age group is 10-12 mm and in 
postmenopausal is 4 mm. More than this thickness will be 
abnormal and should be investigated further. However, color 
doppler study of the endometrium have been studied with 
TVS to differentiate between benign and malignant 
endometrial pathology.  

Resistant index (RI) ranging from 0.40 to 0.70 has been 
reported to differentiate benign from malignant endometrium 
accurately, with most authors recommending a threshold 
value of 0.40. Proposed values for the pulsatility index (PI) 
ranges from 1.00 to 2.00. The values of RI and PI obtained 
below the given threshold indicated malignant disease 7. 
According to Shaw’s textbook of gynecology cut off value of 
RI is 0.37±0.7. Hysteroscopy on the other hand, allows direct 
visualization and sampling of the uterine cavity and has an 
established diagnostic value for many uterine conditions 8, 9. 

In a perimenopausal woman, the major worry for the 
treating physician and the client is to have an affirmation 
about the absence of malignancy. One of the cornerstones in 
the management of AUB, hormone therapy cannot be used in 
this age group without ruling out both cancer and pre 
cancerous conditions. Looking at the endometrium and 
studying the histopathology would be desirable in these 
women 10. The more accurate the diagnosis of endometrial 
pathology betters the chances for alternative treatment and 
hysterectomies could be avoided. The ideal diagnostic tool to 
determine the cause for the same continues to be debated. 
Hence the present study was undertaken to compare the 
diagnostic efficacy of trans-vaginal sonography (TVS), color 
doppler, and hysteroscopy with histopathology of 
endometrium in cases of perimenopuasal bleeding. 
Materials and methods 

This clinical observational analytical study was 
conducted in total 105 perimenopausal bleeding cases of age 
>40 years presented with no history of systemic bleeding 
disorder and small intramural fibromyoma not affecting 
endometrial cavity size and who have visited Gynecology 
OPD at Geetanjali medical college, Udaipur from 2019 to 
2020. Patients with age <40years, large fibromyoma 

distorting uterine cavity and other pelvic pathology, cervical, 
vaginal or any other organic pathology and patients on 
hormonal therapy were excluded from the study. 

Medical and surgical history, detailed menstrual and 
obstetric history, history of contraceptive use and 
gynaecological operations were taken. The use of hormone 
replacement therapy was recorded in postmenopausal cases. 
Detailed gynaecological examination, transvaginal 
ultrasonography by (Voluson E8 Expert, 6.5 MHz) for 
endometrial thickness and adnexal pathology was done. 
Endometrial thickness was measured as double-layer 
thickness in mid-sagital section at the thickest area of 
endometrium near the fundus, including the outermost 
border of both sides of endometrium. All the scans were 
performed by experienced sonologist in the medical college. 
Color doppler USG of endometrium and both uterine vessels 
was done if necessary. Endometrial biopsy was taken after 
curettage/endoaspiration or hysteroscopy guided biopsy. 
Hysterectomy was done only if indicated. Informed and 
written consent was taken for doing TVS and endometrial 
curettage / aspiration in each case. Separate consent was 
taken for diagnostic hysteroscopy and hysterectomy. 
Histopathology report of endometrium was collected in each 
case. The women were asked for follow up regarding 
histopathology report and further management. In few cases 
direct hysterectomy was done if indicated. Comparison of 
endometrial thickness, TVS color doppler and hysteroscopy 
finding was done with histopathology results to rule out 
malignancy. 

Statistical analysis: The data were collected and entered 
in Microsoft Excel sheet. Continuous variables were 
expressed as mean ± SD and categorical variables were 
summarized as frequencies and percentages. 
Results 

A total of 105 patients were enrolled in the study, of them 
maximum were in the age group of 41-49 years (47.41%) as 
shown in table 1. Mean age of patients was 50.38±8.32 
years, ranged from 40-73 years. Among 105 patients, 
56(53.33%) were presented with perimenopausal bleeding 
and 49(46.66%) postmenopausal bleeding. 

Table 1: Age wise distribution of patients 
Age (years) No of patients Patients (%) 
40-49 50 47.61% 
50-59 36 34.28% 
60-69 14 13.33% 
70-79 5 04.75% 
Total 105 100% 

In perimenopausal and postmenopausal group, the 
maximum number of patients had parity three as depicted in 



 

figure 1. Out of 105 patients, maximum were having parity 
three or more (65.71%). 

 

Figure 1: Parity wise distribution of patients
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bleeding cases uterus senile in 46.93%, bulky in 44.89% and 
normal in 8.16%. According to USG examination maximum 
(62.5%) patients had endometrial thickness <12 mm in 
perimenopausal group while in postmenopausal group only 
10 (20.4%) had <5 mm. However, maximum number of 
patients were having uterine size >7 cm in both the group.

Color doppler USG was done in 83 (79.04%) patients. 
On color doppler examination, 10 (12.04%) patients were 
having lower RI compare to normal range (<0.3). Out of 
which 3 were in perimenopausal and 7 were in 
postmenopausal age group. Rest all had normal RI value 
(>0.6) (table 2). 
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Table 2: USG and color doppler USG examination 
Examination Perimenopausal Postmenopausal 
 
USG  

 
Endo-
metrial 
Size 

<7 mm 11(19.6%) 10(20.4%)
7 – 12 mm 24 (42.8%) 32 (65.3%)
13-20 mm 16 (28.5%) 5 (10.2%)
>20 mm 5 (8.9%) 2 (4.0%)

 
 
Uterus 
Size 

Normal 9 (16.0%) 9 
Enlarge 
(<10cm) 

36 (64.2%) 22 (44.89%)

Grossly 
enlarged 
(>10cm) 

10 (17.8%) 8 (16.32%)

Senile 1 (1.7%) 10 (20.40%)
Color 
Doppler  

RI  
Exami
-nation 

≥ 0.6  42 (89.36%) 29 (80.55%)
0.5 01 (02.13%) 0 (0.0%)
0.4 0 (0.0%) 01 (02.78%)
0.3 03 (06.38%) 01 (02.78%)
0.2 01 (02.13%) 05 (13.89%)
NAD 09  13
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Table 3: Results of hysteroscopy and gross endometrial examination
Hysteroscopy Peri-

menopausal 
Post
menopausal 

Healthy 43 (76.78%) 40 (81.63%)
Hyperplastic 10 (17.85%) 2 (04.08%)
Irregular growth 3 (5.35%) 4 (08.16%)
Unhealthy cheesy 0 (0.0%) 2 (04.08%)
Cystic hyperplasia 0 (0.0%) 1 (02.04%)
Gross 
endometrium 

Peri-
menopausal 

Post
menopausal

Healthy 18 (32.14%) 30 (61.22%)
Hyperplastic 34 (60.71%) 13 (26.53%)
Cheesy and granular 04 (7.14%) 5 (10.20%)
Polypoidal growth 0 1(02.04%)

On hysteroscopy examination, 
hyperplastic in 12 (11.42%), Irregular growth 07 (6.66%), 
unhealthy cheesy 02 (1.90%), cystic hyperplasia 01 (0.95%). 
According to gross endometrial examination, out of 105 
patients, hyperplastic endometrium was found in 47 
(44.76%) patients, cheesy and granular in 09 (8.57%) and 
polypoidal growth was found in 1 (0.95%) (table 3).

On HPR examination, simple hyperplasia was found in 
maximum number of patients (51; 48.57%) followed by 
atrophied in 16 (15.23%) patients as depicted in figure 2.
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positive predictive value 80% and negative predictive value 
was100%. 
Discussion 

In the present study, most of the women i.e. 47.61% and 
34.28% were from 40-49 years and 50-59 years age group 
respectively. The mean age of perimenopausal patients was 
47.52±1.88 years which is similar to study done by Guin et 
al 11 and Das et al 12 whereas in postmenopausal patients it 
was 55.254±3.84 years which is comparable to Mahmaud et 
al 13. The majority of the patients were in perimenopausal 
age group (53.33%) of them 39 (37.14%) had excessive 
bleeding and 17 (16.19%) patients had prolonged continuous 
bleeding. The previous studies 14, 15 have also found the 
similar clinical presentations in their studies. This suggests 
that majority of the patients of AUB were in perimenopausal 
age. Parity wise distribution shows that in perimenopausal 
35(62.49%) and in postmenopausal group 34(69.37%) were 
having parity 3 or more than 3 which is correlated with the 
study done by Desai et al 13. It was noted that maximum 
number of cases of endometrial carcinoma were having 
parity 3 or more so it indicates that it has got relation with 
development of endometrial carcinoma. 

According to P/V examination, in postmenopausal group 
uterine size was senile in 23 (46.93%) patients, normal in 4 
(8.16%). In perimenopausal group uterine size was parous 
size in 39 (69.64%), normal in 16 (28.57%). In USG 
examination, according to endometrial thickness, in 
perimenopausal group 35 (62.5%) patients had endometrial 
thickness ≤ 12mm and 21 patients had ET ≥ 13mm. In 
postmenopausal group only 10 (20.4%) had <5 mm while 
rest 39 (79.5%) had >7 mm among postmenopausal group. 
All 7 patients with endometrial carcinoma had ET >10mm 
(range 10-68 mm) in perimenopausal group. 1 patient with 
endometrial carcinoma had ET 15 mm. Our study showed in 
perimenopausal group ET >20 mm in 9 % which is almost 
similar to Pillai et al study (10.2% had ET size > 20 mm) 14 
and Shobhitha et al (16.36% had ET size > 20 mm) 15. 

Color doppler examination showed RI normal (≥ 0.6) in 
71 (85.54%) patients while RI value was lower (≤ 0.3) in 10 

(12.04%) patients. Among them 3 were 
in perimenopausal and 7 were in post 
menopausal group. In perimenopausal 
and postmenopausal age group if TVS 
color doppler RI index comes 0.3 or 
below then patients should be evaluated 
for endometrial carcinoma because in all 
our malignancy cases RI was ≤ 0.3. 
Abdel Maboud et al 16 study of 

perimenopausal bleeding patients, 24% had RI < 0.6 while 
76% had RI > 0.6 in our study we had 14.4% with RI value < 
0.6. Batool S et al 7 found RI ≤ 0.4 in 82.81% and ≥ 0.5 in 
17.19% postmenopausal patients; our result is not matching 
as they have done study in a referral center. 

In hysteroscopy examination, hyperplastic endometrium 
was found in 12 (11.42%) patients, irregular growth in 7 
(6.66%) patient, unhealthy cheesy endometrium in 2 (1.90%) 
patients and cystic hyperplasia in 1 (0.95%) patient. 
Hyperplastic endometrium was found in 10 patients 
(17.85%) in perimenopausal cases. This is low compare to 
other studies 17, 18 as they have done study only in 
perimenopausal cases. 

In present study, we found 80% normal histopathology 
and 20% abnormal HPR which is slightly lower as compare 
to earlier studies 19, 20 as our study was small. In 
perimenopausal group by histopathology examination we 
found secretory phase in 05.35%, proliferative phase in 
22.44%, atrophic in 1.78%, simple hyperplasia 51.78%, 
cystic glandular hyperplasia 7.14%, complex hyperplasia 
without atypia 7.14%, complex hyperplasia with atypia 
3.57% and endometrial carcinoma 1.78% patients. In 
postmenopausal group by histopathology examination we 
found proliferative phase in 2.04%, atrophic 30.61%, simple 
hyperplasia 44.89%, cystic glandular hyperplasia 6.12%, 
complex hyperplasia with atypia 4.08% and endometrial 
carcinoma 14.28% patients. Our HPR findings in 
postmenopausal cases were comparable to Bharti et al    
study 21. 

There was one case of perimenopausal bleeding which 
was diagnosed as endometrial carcinoma by HPR. USG 
showed ET 15 mm and RI index 0.3 and hysteroscopy 
showed hyperplastic endometrium. While in postmenopausal 
cases we found 7 patients with endometrial carcinoma by 
HPR, all the patients USG showed ET more than 10 mm and 
mean RI index 0.3 or less and hysteroscopy examination 
revealed hyperplastic endometrium with necrosis, irregular 
growth in endometrium and gross hyperplasia. The diagnosis 
of endometrial carcinoma was predicted in 11 patients by 

Table 4: Correlation of endometrium thickness, hysteroscopy with RI and HPR in endometrial 
carcinoma 
Endometrial thickness Hysteroscopy finding RI HPR finding 
15 mm - perimenopausal Hyperplastic 0.3 Endometrial Adenocarcinoma 3 
10 mm Hyperplastic 0.2 Endometrial Adenocarcinoma 3 
12 mm Hyperplastic with necrosis 0.2 Endometrial Adenocarcinoma 3 
13 mm Irregular growth 0.2 Endometrial Adenocarcinoma 2 
29 mm Hyperplastic with necrosis 0.2 Endometrial Adenocarcinoma 2 
42 mm Grossly hyperplastic 0.3 Endometrial Adenocarcinoma 3 
80 mm Grossly hyperplastic 0.2 Endometrial Adenocarcinoma 4 
68 mm Grossly hyperplastic 0.2 Endometrial Carcinosarcoma 
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TVS color doppler (ET > 10 mm and RI was 0.3) but HPR 
showed malignancy in 8 patients. Thus sensitivity of 
endometrial carcinoma prediction was 80 % by USG-TVS 
(color Doppler) which is correlates to other study done by 
Shukla et al 22 who had found 100% sensitivity by TVS. The 
sensitivity, specificity, PPV, NPV of present study fairly 
comparable with the previous studies 23-25. 
Conclusion 

From the results of present study, it can be concluded that 
color doppler USG was as effective as histopathology 
examination in diagnosis of endometrial carcinoma. Thus we 
can avoid endometrial biopsy for diagnosis of endometrial 
malignancy if USG findings were normal.  
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