Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 03, 2023

ORIGINAL RESEARCH ARTICLE
Diagnostic accuracy of Trans-vaginal sonography in detection of
Endometrial Carcinoma in women having post-menopausal

bleeding

Dr Anuradha Ghosh?, Dr Kajal Kumar Patra®*, Dr Kalyansree Chaudhury?,
Dr Prabir Sengupta’, Dr Mrinal Kanti Ghosh®, Dr Kishore P Madhwani®

1. Senior Resident, Dept. of Obstetrics and Gynaecology, Burdwan Medical College and
Hospital, Burdwan, West Bengal, India
2. Professor and Head, Dept of Gynaecology and Obstetrics, Gouri Devi Institute of
Medical Science, Durgapur, West Bengal, India
3. Associate Professor, Dept of Gynaecology and Obstetrics, Burdwan Medical College and
Hospital, Burdwan, West Bengal, India
4. MSVP and Professor, Dept of Gynaecology and Obstetrics, Gouri Devi Institute of
Medical Science, Durgapur, West Bengal, India
5. Professor, Dept of Radio Diagnosis, Durgapur, Burdwan Medical College and Hospital,
Burdwan, West Bengal, India
6. Public Health Expert, Mumbai, Maharashtra, India
Corresponding author:
Dr Kajal Kumar Patra
Professor, Dept of Gynae and Obstetrics
Gouri Devi Institute of Medical Science
GT Road, National Highway 2, Rajbandh,
Durgapur, West Bengal 713212
Mobile : +91 9830212433
Email: drmch2000@gmail.com

Abstract

Background: Bleeding Per vagina following established menopause is called post menopausal
bleeding. The significance of postmenopausal bleeding, whatever slight it may be, should not be
underestimated. As many as one-third of the cases are due to malignancy. The same importance
is also given to those eases where normal menstruation continues even beyond the age or 55
years. In recent years, health aspects of postmenopausal women have gained immense
importance as it owes significance importance in gaining life expectancy in these women. Aim
and Objectives : The aim of this study was to determine the sensitivity and specificity of
transvaginal sonography in detection of endometrial carcinoma. Material and Methods: This
study hospital based prospective observational study, has been carried out from May 2020 to
April 2021 in the department of Obstetrics and Gynaecology of BMC & H. A total of 96

120


mailto:drmch2000@gmail.com

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 03, 2023

postmenopausal women who attended outpatient department at the Obstetrics and Gynaecology
department of BMCH with the complaint of vaginal bleeding will be included after application
of exclusion criteria. Template was generated in MS excel sheet and analysis was done on SPSS.
Results: In the present study 1 (53.1%) patients were 51-60 years of age, Mean age (mean = SD)
of patients was 53.6771+6.3965. In our study, 89 (92.7%) patients had endometrial halo. We
have found that 49% postmenopausal women have atrophic and senile cystic atmhy, 6.3%
patients have carcinoma endometrium. mean years of menopause (mean + SD) of patients was
7.1406 + 5.4967. Mean endometrial thickness (mean £SD) of Patients was 6.7604+ 4.3067. In
the present study, there is more chance of carcinoma in women with >50 years of age. There is
more chance (19.4%) of carcinoma in women having BMI >25. There is 50% chance of
endometrial carcinoma in women with other CA and 75% chance of endometrial carcinoma in
women with HT N & DM. Conclusion: Transvaginal sonography is safe, simple, non invasive
and cost effective in the diagnosis of endometrial carcinoma.
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Introduction

According to WHO, the disability adjusted life expectancy (DALE) exceeds 70 years in about
24 countries, with women living longer than men by an average of 7 to 8 years.® The average
age at menopause ranges from 45 years in the Indian woman to 51 years in the Western
population depending on the hereditary, life style and nutritional factors.>** In whole world, 40%
of cancers in women are comprises of due to gynaecological cause (breast, ovary,
endometrium., cervix). However, there are huge differences depending upon incidence and
geographical distribution. The incidence of endornetrial cancer is 3.7% to 17.9% in
postmenopausal women with abnormal uterine bleeding.>® The incidence of endometrial
cancer in asymptomatic women was 0.13% and at is was seen in 0.63%.’

If diagnosed early, it can be cured with very less morbidity and mortality. Localized disease
(stage | and I1) has a 5-year survival of 87% and 76% respectively, but much poorer for stage Il
with 5 year survival rate of <60%.° Endometrial polyps often have hyperplastic changes and
the risk of premalignant to malignant polyp increases with age, menopausal status and
hypertension.® There is no mass screening programme in early detection of endometrial
carcinoma in contrast to cervical carcinoma.

Traditionally dilation and curettage has been used for endometrial sampling. Dilation and
curettage are invasive, and is associated with a 1-2% complication clue, thus less invasive
endometrial biopsy techniques are increasingly favoured for evaluating these women.'® Although
many safe techniques are now available for detecting and diagnosing neoplastic lesions of the
endometrium, these methods are invasive.""

So, we should use sonic non-invasive method like transvaginal ultrasonography as a screening
method for early detection of endometrial carcinoma. We can semen patients as per the Findings
of ultrasound so that we can decide which patients should undergo endometrial biopsy for
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confirmation of endometrial carcinoma.

Besides endometrial carcinoma. transvaginal sonography can detect other endometrial
pathologies also. Transvaginal sonography vields even more detailed images of the uterus.****
It provides detailed picture of endometrium. Endometrial morphology and thickness can be
measured accurately by which decisions can be taken for endometrial biopsy. The thickness
and internal echo texture of the endometrium in the various phases of menstrual cycle as seen in
transvaginal sonogram correlates well with endometrial histology, It provides a good patient
acceptance also.

Transvaginal sonography measurement of endometrial thickness and morphology has been
demonstrated to have high accuracy in excluding endometrial polyps, hyperplasia and cancer in
women with postmenopausal bleeding.” It is minimally invasive and has high cancer detection
rates. "/

In with 31% or less combined prevalence of endometrial carcinoma or atypical adenomatous
hyperplasia, algorithms utilizing transvaginal sonography as the initial test are most cost effective
when compared to biopsy-based algorithms in evaluating perimempausal and Postmenopausal
women with abnormal vaginal bleeding.'®

The study purpose is to determine the diagnostic accuracy of transvaginal sonography by
detecting the endometrial thickness and echogenicity which is later confirmed by
histopathological findings.

Materials and Methods

A hospital based prospective observational study has been carried out from MaY 2020 to April
2021 in the department of Obstetrics and Gynaecology of 111VIC8dl1l. A total of 96
postmenopausal women who attended outpatient department at the Obstetrics and Gynaecology
department of BMCH with the complaint of vaginal bleeding will be included after application
of exclusion criteria.

Study Design : Prospective observational study.

Place of Study: The Obstetrics and Gynaecology department of Burdwan Medical College

and Hospital, Burdwan, West Bengal, India.

Study Period: From May, 2020 to October, 2021. For data collection, 12 months have been
allocated, for data analysis, 3 months and for result and conclusion, 3 months have been
allocated.

Sample Size: Considering the prevalence of Endometrial Carcinoma in women having
Postmenopausal bleeding to be 4% 1471, data applied in the formula- 4PQ /L® [Where P=
Prevalence, Q= 1-P, maximum allowable error up to 10% of Prevalence], total number of
samples comes out to be 96.

122



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 03, 2023

Inclusion Criteria : Last menstrual cycle at least one year back (Menopausal women), all
patients with complaints of postmenopausal bleeding, Age 40 years and above, not on any
hormonal treatment and absence of other pelvic diseases and coagulation disorder.

Exclusion Criteria : Patients with any structural uterine pathology, such as fibroid,
adenomyosis, endometriosis and patients who are not giving a valid consent for TES.

Study variables : Variables like age, height, weight, Moil, blood pressure, clinical presentation
of the patient, blood samples for investigations- CBC, Blood Glucose, Urea, Creatinine, Lipid
Profile, BT/CT, FT4, TSH, PT/INR, APTT, Transvaginal Ultrasonographic evaluation of Uterus
and Adnexa, Endometrial Thickness by TVS and Endometrial Biopsy by Dilatation and
Curettage were collected.

Outcome parameters : Sensitivity, Specificity, Positive Predictive Value, Negative Predictive
value of TVS in diagnosis of Endometrial Carcinoma.

Statistical technique:

After getting Institutional Research Ethics Committee clearance all the relevant collected data
were compiled on a master chart first. Then organized by using scientific calculator and standard
statistical formulas. Percentages were calculated to find-out the proportion of the findings.
Further statistical analyses of the results were done by computer software device as statistical
packages for social scientist (SPSS). The results were presented in tables, figures, diagrams etc.
For the validity. of the study outcome, sensitivity, specificity, accuracy, positive and negative
predictive values of the TVS findings in the diagnosis of endometrial pathology were calculated
after confirmation of the diagnosis by histopathology and were calculated by standard formula.
For significance of differences Fisher's exact test, Chi test were done where applicable. A "p"
value <0.05 was considered as significant.

The subject is asked to empty the bladder before the examination. A small amount of gel is
applied over the transducer tip and the probe is covered by a condom. A small amount of
lubricant gel is applied over the probe to allow easy insertion. Transvaginal transducer of 5.5 to
8-5 MHz was used.

Histopathological diagnosis of the endometrium was obtained from specimens obtained by
dilatation arid curettage or operative hysteroscopy guided biopsy or by hysterectomy.. The
histopathology of the endometrium was considered gold standard.

Statistical Analysis:

Statistical analysis was done using Microsoft Excel and SPSS software. P<0.05% was
considered significance level for the study.

Results

In this prospective observational study, 96 postmenopausal women were involved in the study
and outcome analysed using various parameters. All the relevant collected data were compiled
on a master chart first. Then organized by using scientific calculator and standard statistical
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formulas. Percentages were calculated to find-out the proportion of the findings. Further
statistical analyses of the results were done by computer software device as statistical Packages
for social scientist (SPSS). The results were presented in tables, figures, diagrams etc. For the
validity of the study outcome, sensitivity, specificity, accuracy, positive and negative predictive
values of the 'TVS findings in the diagnosis of endometrial pathology were calculated after
confirmation of the diagnosis by histopathology and were calculated by standard formula.

For significance of differences Fisher's exact test, Chi test were done where applicable. A "p"
value <0.05 was considered as significant.

Sample size: 96

TVS performed in 96

Histopathological diagnosis obtained in 96

Table 1: Distribution of study population according to age, distribution of other diseases,
BMI and appearance. (n=96)

Age in group Frequency Percentage (%)
41-50 31 36.5
51-60 51 53.1
61-70 10 10.4
Total 96 100.0
Distribution of other diseases
Breast CA 1 1.0
CA caecum 1 1.0
DM 9 94
DM and Anemia 1 1.0
Hypertension 12 12,5
Hypertension and DM 4 4.2
Nil 68 70.8
BMI
<25 60 62.5
> 25 36 37.5
Appearance
Heterogeneous 8 8.3
Homogenous 88 91.7

In the present study 35 (36.5%) patients were 41-50 years of age, 51 (53.1%) patients were 51-60
years of age and 10 (10.4%) patients were 61-70 years of age. Majority of the women belong to
the age group 51-60 years (53.1%). Mean age (mean + SD) of patients was 53.6771+6.3965. In our study,
1 (1.0%) patient had Breast CA, 1 (1.0%) patient had CA caecum, 9 (9.4%) patients had DM, 1
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(1.0%) patient had DM & anemia, 12 (12.5%) patients had HTN and 4 (4.2%) patients had HTN &
DM. In our study. 60 (62.5%) patients had <25 BM1 and 36 (37.5%) patients had >25 BMI. In the
study 8 (8.3%) had heterogeneous appearance and 88 (91.7%) had homogenous appearance (Table 1)

Figure 1: Distribution of study population according to characteristics.
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Figurel shows that 2 (2.1%) patients were diffuse, irregular, 5 (5.2%) patients were diffuse,
irregular margin, 58 (60.4%) patients were diffuse, regular, 3 (3.1%) patients were focal, regular
and 28 (29+2%) patients were thin line. (Figure 1)

Table 2 : Distribution of study population according to endometrial halo, distribution of

HPE. (n=96)

Endometrial halo Frequency Percentage (%)
No 7 7.3
Yes 89 92.7
Distribution of HPE

Atrtophic & senile cystic atrophy 47 49.0
Carcinoma 6 6.3
Complex hyperplasia atypia 5 5.2
Polyp 3 3.1
Proliferative 30 31.3
Simple hyperplasia 5 5.2
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In our study, 89 (92.7%) patients had endometrial halo. In our study, we have histopathological
examination (I-1PE) as gold standard. We have found that 49% postmenopausal women have
atrophic and senile cystic atmhy, 6.3% patients have carcinoma endometrium, 5.2% patients
have complex hyperplasia atypia, 3.1% patients have polyp, 31.3% patients have proliferative
endometrium, and 5.2% patients have simple hyperplasia. We are considering carcinoma and
complex hyperplasia atypia as abnormal endometrium in this study, as complex hyperplasia
atypia has a serious potential to be converted into carcinoma. (Table 2)

Table 3 : Distribution of study population according to mean years of menopause and
endometrial thickness. (n=96)

Number Mean SD Minimum | Maximum | Median

Years of Menopause 96 7.1406 5.4967 1.0000 25.IOOOO 6.0000

Endometrial 96 6.7604 4.3067 1.0000 28.0000 6.0000
+haiAalsvnAann

In above table showed that the mean years of menopause (mean + SD) of patients was 7.1406 +
5.4967. Mean endometrial thickness (mean £SD) of Patients was 6.7604+ 4.3067. (Table 3)

Table 4 : Comparison of age with HPE, BMI with HPE, endometrial halo With HPE,
endometrial appearance with FPE and characteristics of endometrium obtained from TVS
with HPE (n=96)

<50 > 50
Age with HPE (3/35) 8.6% (8/61) 13%
<25 > 25
BMI with HPE (4/60) 6.7% (7/36) 19.4%
Present Absent
Endometrial VA and complex hyperplasia atypia (5/89) 5.6% (6/7) 85.7%
Homogenous Heterogenous
Endometrial carcinoma & complex hyperplasia (4/88) 4.5% (7/8) 87.5%
atypia
Normal Abnormal
Characteristics of Endometrial carcinoma and (3/86) 3.4% (8/10) 80%

complex hyperplasia aypia

In the present study, there is more chance of carcinoma in women with >50 years of age. There
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is more chance (19.4%) of carcinoma in women having BMI >25. There is more chance (5.6%)
of endometrial carcinoma in Women with absence of endometrial halo in TVS. There is more
chance (87.5%) of having endometrial carcinoma if there is heterogenous appearance of the
endometrium in TVS. There is more chance (80%) of carcinoma in having an abnormal
characteristic in TVS of endometrium. (Table 4)

Table 5 : Comparison of other diseases with HPE (n=96)

Other diseases Other CA DM HTN HTN & DM Nil
Endometrial CA 50% 10% 8.3% 75% 7.3%
and complex (1/2) (1/10) (1/12) (3/4) (5/68)
hyperplasia atypia

In this study, there is 50% chance of endometrial carcinoma in women with other CA and 75%
chance of endometrial carcinoma in women with HT N & DM. (Table 5)
Table 6 : Comparison of endometrial thickness with histopathology (n=96)

In this study, we are considering a cut of value for endometrial thickness. Considering >5mm as
a cut of value, we will assess the diagnostic accuracy of TVS in diagnosis of endometrial
carcinoma.
Considering >5mm - Positive TVS

< 5mm- Negative TVS

Positive TVS Negative TVS P Value
(>5mm) (<5mm)
Endometrial (10/51) (1/45) 0.0189
carcinoma  and 19% 2% (<0.05) Statistically
complex hyperplasia Significant
atypia

There is statistical significance between endometrial thickness and endometrial carcinoma and
complex hyperplasia atypia (which has very serious potential to develop into carcinoma) in
women with postmenopausal bleeding. (Table 6)

Discussion

This study is a prospective observational study. Most of the patients were of age 51-60 years

with a percentage of 53.1%. Women with all parity were represented in this study. In this study,

women have attained menopause in various times. The distribution range was between 2 to 12

years of age. In this study, 20.9% of patients had associated comorbid diseases. In this study,

62.5% patients were with Bl | <25 and 37.5% patients with BM1 >25. The study by Gull B et al.
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(2001) reported that several risk factors including. hypertension and diabetes was associated with
increased endometrial thickness and abnormality.*® In our study, there is 50% chance of having
carcinoma in patients with other carcinoma & 75% chance of having carcinoma in patients with
both HTN & DM.

Transvaginal sonography parameters take into consideration were appearance of the endometrial
stripe (homogenous/ heterogenous), characteristic feature (diffuse/focal), endometrial halo
(present/absent). In our study, this is found that there is 85.7% chance of endometrial carcinoma
in patients with absence of endometrial halo. There is 87.5% chance of endometrial carcinoma in
patients with heterogenous appearance of endometrium in TVS. There is 80% chance of having
endometrial carcinoma in patients with presence of abnormal characteristics of endometrium as
found in TVS.

A study by Bakaur SH et al. (1999) it is shown that for detection of endometrial
hyperplasia/carcinoma, endometrial thickness >4.0 mm had a sensitivity of 92.9% (95% CI 64.2-
99 6), specificity of 50% (95% CI 38.8 - 61.2), a positive predictive value or 24.1% (95% ClI
13.9 - 37.9), and a negative predictive value of 97.6% (95% CI — 85.9 - 99.9).° In our study,
considering cut off value of endometrial thickness as >5 mm, Sensitivity is 90.9%, Specificity is
51.]%,, Positive Predictive Value is 19.6%, Negative predictive Value is 97.7%. So, there can he
reduction of the need for invasive procedure of patients with postmenopausal bleeding with
endometrial thickness of <5Smm.

This shows that a cut off of 5 mm of the Endometrial. Thickness obtained from TVS is highly
accurate in excluding endometrial carcinoma in women with postmenopausal bleeding. As per
the Compendium of Selected Publications by AGOG it recommends that if the endometriurn is
thin by TVS, most commonly defined s a thickness of <5mm, the risk of cancer is sufficiently
low that a biopsy may be deferred.?

In a cross-sectional study done by M S Showkat et al. (2013) with 40 patients who are clinically
suspected having thickened endometrium The sensitivity, specificity, PIN, NPV of TVS in
detection of endometrial carcinoma was found to be 67%, 100%, 100% and 97%.%* In our study,
sensitivity-, specificity, PP V, NPV of TVS in detecting endometrial carcinoma considering cut
of value of endometrial thickness as >5nim found to be 90.9%, 51.7%, 19.6%, 97.7%
respectively. So, taking a value as cut off, the need for invasive procedure can be reduced in
those patients.

In a stud by F Olaya et al. (n04) the sensitivity of TVS in detecting deep invasion, i.e., more than
50% of the myometrial thickness was 94.1%, while the specificity was 84.8% and the overall
accuracy was. 88%.% So, in Patients with a cut off of >5mm, TVS can he performed for
detection of endometrial carcinoma as well as for detection of myomettial invasion in patients
with endometrial carcinoma from which prognosis of carcinoma can de deferred.

In a study by M N Nasri et al. has shown that a normal ultrasound appearance of the
endometrium in postmenopausal Women reliably excludes significant endometrial pathology.
Also., changes in the thickness and texture of the endometrium detected by ultrasound correlated
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with subsequent pathological findings.?® In. our study, there is 87.5% chance of carcinoma in
patients with heterogenous appearance of endometrium deferred from TVS. So invasive
procedure can be lessened if there is abnormal appearance of endometrium. If there will be
correlation of abnormal appearance and endometrial thickness is greater than the cut off value,
then there will be more chance of carcinoma. In these cases, we can avoid the invasive procedure
like HPE in these women.

In a study by B Karlssen et al. (1995) that the risk of finding pathologic enclatnebium at
curettage when the endometrium is <4mm as measured by transvaginal ultrasonography is 5.5%.
Thus, in women with postmenopausal bleeding and an endometrium <4 nun it would seem
justified to refrain from curettage.?* In our study, we have taken the cut off value as 5mtn. In
those women with endometrial thickness <5mm, we can easily refrain them from any invasive
procedure like HPE.

In a study by M Niknejadi et al. (2012) was designed to assess the diagnostic accuracy of
transvaginal ultrasonography (TVS) in uterine -pathologies or infertile patients using
hysteroscopy as the gold standard. The result of this study was that the overall sensitivity,
specificity, positive and negative predictive values for TVS in the diagnosis of uterine
abnormality was 79%, 82%, 84% and 71%, respectively.”® So, there is much accuracy in
detection of endometrial carcinoma by TVS mainly from refraining these postmenopausal
bleeding women patients from invasive procedures like HPE.

This study shows if the cut off value for endometrial thickness is taken as 5mm, sensitivity,
specificity, PPV, NPV is 90.9%, 51.7%, 19.6% and 97.7% respectively. B. Randelzhofer et al. in
a study analyzed various sonomorphological criteria prospectively in 321 women. Using the cut-
off point of 0.1 for the probability of endometrial malignancy, the sensitivity and specificity were
96.8% and 61.9%, respectively, with an accuracy of 72.3%. In contrast, the differentiation by
endometrial thickness as the sole criterion (cut-off point 5 mm) achieved a sensitivity of 97.9%
and a specificity of 33.2%, with an accuracy of 52.3%. The combination of thickness with
morphological features can be used in the diagnosis of benign and malignant endometrial disease
with considerable accuracy in women with postmenopausal bleeding.?

Limitation of the study

Present study was conducted in a tertiary care centre, most of people belonged to poor
socioeconomic status where concern for women’s health was less and there were irregular
checkups.

Conclusion

Transvaginal sonography is safe, simple, non invasive and cost effective in the diagnosis of
endometrial carcinoma. It should be used as a first line investigation in women with
postmenopausal bleeding. If endometrial thickness comes out to be >5mm in 'TVS, then we
should consider for D/C biopsy of that woman. Due to time limitation, study was conducted in
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few number of patients. Further study may be conducted with large number of patients. As our
study is small, we can't comment on decrease in the need for invasive procedures. We can
suggest that those women with endometrial thickness >5mm obtained from INS should undergo
D/C endometrial biopsy.

ACKNOWLEDGEMENTS

Authors would like to acknowledge the patients who participated in this research study.
Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the institutional ethics committee

References

1.  Press Release WHO. Released in Washington., D.C. and Geneva, Switzerland,, 4 June
2000.

2. Bhatadwaj JA, Kendurkar SM, Vaidya PR. Age and symptomatology of menopause in
Indian women. J Postgrad Med, 1 983;29(4):218-22.

3. Bereek & Novak's Gynecology: 16th edition; 2020 by Wolters Kluwer (India) Put Ltd.
New Delhi.

4.  Gold JIB, Bromberger J. Crawford S, Samuels S, Greendale GA, Harlow SD, Skurnick J.
Factors associated with age at natural menopause in a multiethnic sample of midlife
women. Am J Epidemiol. 2.001 ;153(9):865-74.

5. Girardini G, Mmtan.ari. R, Ouaierzi C. Vainosonography in primary prevention of
endometrial pathology. Clin Exp Obstet Gynecol .1991;18(2):149-151.

6. Zacchi V, Zini R, Canino A. Transvaginal sonography as a screening. method for the
identification or patients at risk of posn-nenopausal endometrial pathology. Minerva
Ginecol. 1993;45(7-8):339-342.

7. Archer DR Mcintyre-Seltman K, Wilborn WW, Dowling MD, Cone F, Creasy GW,
Kafriessen ME. Endometrial morphology in asymptomatic -postmenopausal women. Am J
bstet1991:1965(2): 317-22.

8.  TeLindc's Operative Gynaccology: 12th edition; 2020 by Wolters Kluwer (India) Pvt Ltd.
New Delhi.

9. Savelli L, Laco PD, Santini D, Rosati F Ghi T, Pignotti E, Bovicelli L. Histopathologic
features and risk factors for benignity, hyperplasia, and cancer in endometrial polyps
American Journal of Obstetrics and Gynecology. 2.003;188(4):927-931.

10. Disaia P, Creasman W. Clinical Gynecologic Oncology. Mosby "Year Book: St Louis,
MO. 2002;6.

11. Lipscomb GH, Lopatine SM, Stovall TG, Ling- FW. A randomized comparison of

the pipelle, accurette, and explora endometrial. sarnpling devices. Am J Obstet Gynecol.
1994;170:591-594.

130



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 03, 2023

Ong S, Duffy T, Lenehan P, Murphy J. Endometrial pipellc biopsy compared to
conventional dilatation and curettage. Irish Journal of Medical Science. 1997;166(1):47-
49,

Fleischer AC, Mendelson EB, Bohm-Velez, M Entman SS. Transvaginal and
transabdominal sonography of the endometrium. Semin Ultrasound. 1988;9(2):8-101.
Mendelson EB, Bohm-Velez M, Joseph N., Neiman HL, Mendometrial abnormalities:
Evaluation with transvaginal sonography. Am J Radiol. 1988;150(1):139-142

Hulka CA, Hall DA, McCarthy K and Simeone JF, Endometrial polyps, hyperplasia, and
carcinoma in postmenopausal women, differentiation with endovaginal sonography.
Radiology. 1994;191(3):755-758.

Tabor A, Watt HC, Wald NJ. Endometrial thickness as a test for endometrial cancer in
women with postmenopausal vaginal bleeding. Obstet Gynecol. 2002;99(4):663-670.
5Sith-Bindman R, Kerlikowske K, Feldstein VA, Subak L, Scheidler J, Segal M, Brand R
Grady D. Endovaginal ultrasound to exclude endometrial cancer and other endometrial
abnormalities. JAMA 1998;280(17):1510-1517.

Gull B, Karlsson B, Milsom I, Granberg S. Factors associated with emdometrial thickness
and uterine size in a random sample of postmenopausal women. Am J Obstet Gynecol.
2001;185(2):386-91.

Bakour SH, Dwarakanath LS, Khan KS, Newton JR, Gupta JK. The diagnostic accuracy
of ultrasound scan in predicting endometrial hyperplasia and cancer in postmenopausal
bleeding. Acta Obstei Gynecol Scand.1999;78(5):447-451.

American College of Obstetricians and Gynecologists (ACOG). Gynecologic
Ultrasonography, 2000. Compendium of selected publications. ACOG: Washington, DC,
2000.

Showkat MS, Nabi S, Khondker L, Bhowncrik B, Tushar SN, Jahan MU., Role of
transvaginal sonography in the detection of endometrial carcinoma, Bangladesh Med Res
Counc Bull. 2013;39(2):80-85

Olaya FJ, Dualde D, Garcia E, Vidal P. Labrador T., Martinez F, Gordo G. Transvaginal
sonography in endometrial carcinoma: preoperative assessment of the depth of
myometrial. invasion in 50 cases. Eur J Radiol. 2004;26(3)4274-9.

Nasri MN, Coast W. Correlation of ultrasound finclin2.s and endometrial histopathology
in postmenopausal women. Br J Obstet Gynaceol. 1989;96(11):1333-8.

Karlsson B, Grandberg S, Wikland M, Ylostalo P, Torvid K, Marshal K et el.
Transvaginal Ultrasonography of the endometrium in women with postmenopausal
bleeding - A Noradic multicenter study. Am J Obstet Gynecol, 1995;172(5):1488-94.
Niknejadi M, Haghighi H. Ahmadi F, Niknejad F, Chehrazi M, Vosough M, Moenian D.
Diagnostic Accuracy of Transvaginal Sonography in the Detection of Uterine
Abnormalities in Infertile Women. Iran J Radiol. 2012;9(3);139-144.

131



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 03, 2023

26. Srinivasulu K, Rani RS, Soundharya K, Arora KV, Janaki M, A Study of Endometrium in
Postmenopausal Women. International Journal of Contemporary pathology. 2016;2(1):14-
8.

132



