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with Post Menopausal

Abstract: Objective: To establish the relationship between body mass
index (BMI) and clinical features, endometrial thickness and
histopathological outcome among postmenopausal women who
present with bleeding. Methods: This was a prospective cohort study
that would be carried out at Jinnah Postgraduate Medical Centre (Ward
8, Department of Obstetrics and Gynecology) between January and
June 2025 following the approval of an Institutional Review Board
(NO.F.2-81/2025-GENI/327/JPMC). Non-probability consecutive
sampling was used to recruit 64 postmenopausal women who had
vaginal bleeding. The SPSS version 21 was used in statistical analysis.
Mean and SD were used to express quantitative variables whereas
frequencies and per cent were used to express categorical variables.
They were applied using independent t-test, chi-square /Fisher’s exact
test and odds ratios, with a p<0.05 being in statistical significance.
Results: The mean age was 60.3 £ 5.5 years. Obesity (BMI>30 kg/m
2 ) was found in 59.4 percent of the patients. Majority of the
participants were multiparous (79.7) and half of them had no
comorbidities (51.6). The thickness of the endometrium was observed
to be 1120 mm in 51.6% of cases. Endometrial polyps was found to be
the most frequent finding (34.4%), then atrophic endometrium (25%),
and endometrial carcinoma (18.8). In 7.8% of patients atypical
hyperplasia was diagnosed. Conclusion: These results indicate that
although obesity is prevalent among such a population, it is not
necessarily an independent predictor of endometrial pathology and that
there is a need to evaluate all patients with PMB holistically.

Keywords: Postmenopausal bleeding; Endometrial thickness;
Obesity; Endometrial hyperplasia; Endometrial carcinoma

INTRODUCTION

According to the World Health Organization,
menopause refers to the total termination of
menstruation period of at least a year, which normally
happens after age 46 (1). Postmenopausal bleeding
can be described as repeated bloody discharges of the
genital tract in menopausal women (2). It is a
common condition that is frequently experienced in
gynecological practice and is a concern of underlying

endometrial hyperplasia or malignancy (3). The
etiologies of postmenopausal bleeding are benign and
malignant and involve infection of the genital tract,
endocrine, malignancies and systemic (4).

Endometrial hyperplasia is a uterine disease that is
typified by a continuum of morphological variations
in the endometrium, mainly typified by a greater
gland-to-stroma ratio in contrast to normal

| 6556

©2025European Journal of Clinical Pharmacy; Volume:7:Issue:1|AllRightReserved



https://farmclin.com/

How to Cite: Mohsin SF, Yasmin H, Riaz H, Saira, Nizamudin M, Iftikhar S. Association Of Body Mass Index
with Thickened Endometrium in Patients with Post Menopausal Bleeding. European Journal of Clinical

Pharmacy. 2025.7(1) 6556-6562.

proliferative endometrium. The clinical importance of
it is that it may develop into endometrial carcinoma
(5). Endometrial cancer (EC) is the gynecological
malignancy most prevalent in developed nations and
the second most prevalent globally. It is slowly
gaining popularity especially among women who
have risk factors like obesity, polycystic ovarian
syndrome, diabetes mellitus, and nulliparties (6). It is
believed in developed nations that there are around
200,000 new cases of endometrial hyperplasia cases
reported annually, as noted in a study by Ordegirzeni
et al. (7).

M. Kaleem et al. state that the rate of endometrial
cancer is growing at an alarming rate and it is believed
that it will rise by 50 percent in 2040 (8). According to
the Medical Journal of Cairo University (9), the risk
of endometrial cancer is about 1% in women aged 50
years with postmenopausal bleeding, and the risk rises
to 25% when the age is 80. High BMI is a proven risk
factor of endometrial cancer. According to Emma
Hazelwood et al. (10), it is revealed that every 5 kg/m
2 of BMI increase is equivalent to 54 percent increase
in risk of endometrial cancer, based on a meta-
analysis of 30 prospective studies in BMC Medicine.
Obesity has a high association with elevated risk of
various malignancies especially endometrial cancer

(11).

One of the new societal health issues affecting the
world, and Pakistan is one of them, is obesity, which
has mainly been caused by unhealthy lifestyles and
unhealthy eating habits. Women who present with
postmenopausal bleeding are thus to be given careful
examination including transvaginal ultrasound and
endometrial sampling.

Transvaginal ultrasound is a non-invasive first-line
diagnostic modality that helps to evaluate endometrial
thickness (ET) and identify pathological alterations of
the endometrium (12,13). A low risk of malignancy is
linked with an endometrial thickness of less than 5
mm, and a thickness of more than 5 mm predisposes
an individual to endometrial pathology (12).
Moreover, endometrial thickness more than 4 mm is
shown to be about 98% sensitive to endometrial
cancer. In this situation, endometrial sampling by
histopathology by Pipette biopsy or hysteroscopy-
guided biopsy is needed to make a definitive diagnosis
(14).

MATERIALS AND METHODS

This study was a prospective cohort study which is to
be carried out at Jinnah Postgraduate Medical Centre
(Ward 8, Department of Obstetrics and Gynecology)
between January 2025 and June 2025 having been
approved by the Institutional Review Board (No. F.2-
81/2025-GENI1/327/JPMC). A total of 64 post-

menopausal women who presented with vaginal
bleeding were recruited through non-probability
consecutive sampling method. The sample size was
determined with the help of World Health
Organization sample size calculator, the level of
significance used was 95% and the expected
proportion was 0.043.

Obesity was determined as abnormality or excess
accumulation of fats that are considered to be
dangerous to health with a body mass index (BMI)
exceeding 25kg/m2, obese exceeding 30kg/m 2 and
morbid exceeding 40kg/m 2. The diagnostic imaging
modality that was employed was transvaginal
ultrasound which was performed to examine the
organs of the pelvis such as the uterus and the
endometrial thickness using a transducer inserted into
the vagina. Pipelle biopsy was done as an outpatient
procedure where endometrial tissue was obtained
with the help of plastic suction curette and subjected
to histopathological analysis and hysteroscopy-guided
biopsy was done as a minimally invasive procedure to
have a closer view of the uterine cavity with the help
of a hysteroscope. Endometrial hyperplasia was
described as irregular proliferation of endometrial
glands with a higher ratio of glands to stroma than
normal proliferative endometrium and categorized by
the revised 2014 world health organization
classification into either hyperplasia without atypia or
atypical hyperplasia.

The study included postmenopausal women with
vaginal bleeding, BMI more than 25 kg/m2, and
endometrial thickness more than 5 mm. Women who
had genital tract malignancy that was diagnosed,
coagulation disorders, women on hormone
replacement therapy were excluded as well as women
with breast cancer who were on hormone replacement
therapy. The structured questionnaire was used to
gather data in the outpatient department with
informed consent being given. Patients who passed
the eligibility criteria were recommended transvaginal
ultrasound and those with an endometrial thickness of
more than 5 mm had endometrial sampling performed
using Pipelle biopsy or hysteroscopy-guided biopsy.
All the subjects received a particular identification
code, and histopathology reports were acquired in
order to make a definitive diagnosis and further
treatment.

The SPSS version 21 was used to analyze data. Mean
standard deviation or median with interquartile range
were used to describe quantitative variables, like age
and duration of bleeding, as desired. The age of
independent t-test or Mann Whitney U test was used
to compare the difference in the continuous variables
such as bleeding time, endometrial thickness across
the age groups. Associations between categorical
variables, such as parity, comorbidities, addiction
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status, and length of time since menopause were tested parity, comorbidities, history of cancer, and BMI on
using the chi-square test. Odds ratios were done to bleeding and endometrial thickness. The p-value of
determine the confounding influence of variables like less than 0.05 was taken as significant.

RESULTS

A total of 64 postmenopausal women presenting with postmenopausal bleeding were included in the analysis. The
mean age of the study population was 60.3 + 5.5 years. More than half of the participants had no documented
comorbid illness (33, 51.6%), while diabetes and hypertension were each present in 9 (14.1%) patients, and both
conditions coexisted in 5 (7.8%) patients. The majority of women were multiparous (51, 79.7%). Obesity was highly
prevalent, with 38 (59.4%) patients having a body mass index (BMI) >30 kg/m?, while 26 (40.6%) had a BMI between
25.1-30 kg/m?2.

Most participants reported no history of addiction (55, 85.9%). A duration of menopause greater than five years was
observed in 40 (62.5%) women, and a family history of malignancy was present in 12 (18.8%). The majority of
patients presented with isolated postmenopausal bleeding without associated symptoms (41, 64.1%). Among those
with additional complaints, abnormal vaginal discharge was reported in 11 (17.2%), lower abdominal pain in 7
(10.9%), and vulval itching in 5 (7.8%). The duration of bleeding was less than six months in most cases (47, 73.4%).
On transvaginal ultrasound, endometrial thickness of 11-20 mm was observed in 33 (51.6%) patients, while 31
(48.4%) had a thickness between 5-10 mm. Histopathological evaluation revealed endometrial polyps as the most
frequent finding in 22 (34.4%) cases, followed by atrophic endometrium in 16 (25.0%) and endometrial carcinoma
in 12 (18.8%). Endometrial hyperplasia with atypia was present in 5 (7.8%) patients, while hyperplasia without atypia
was identified in 3 (4.7%) patients.

Table 1: Demographic and Clinical Characteristics:
age Mean * Standard Deviation 60.3+5.5
N (%)
Comorbids none 33(51.6)
Diabetes 9(14.1)
Hypertension 9(14.1)
diabetes & hypertension 5(7.8)
others 8 (12.5)
Parity Nulliparous 13 (20.3)
Parous 51(79.7)
BMI 25.1-30 26 (40.6)
>30 38 (59.4)
addiction none 55(85.9)
smoking 34.7)
tobacco 6 (9.4)
postmenopausal <5 years 24 (37.5)
> 5 years 40 (62.5)
Family history cancer No 52 (81.3)
Yes 12 (18.8)
POST MENOPAUSAL Lower Abdomen Pain 7(10.9)
SYMPTOMS
Abnormal Discharge 11 (17.2)
Vulval itching 5(7.8)
no associated symptoms 41 (64.1)
Duration of bleeding pmb 1 -6 months 47 (73.4)
> 7 months 17 (26.6)
ultrasound findings endometrial thickness 0(@0)
Smm - 10 mm 31(48.4)
11lmm - 20 mm 33(51.6)
histopathology proliferative 0(0)
secretory 0(0)
atrophic 16 (25)
hyperplastic 5(7.8)
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complex 1(1.6)
without atypia 34.7)
with atypia 5(7.8)
Endometrial polyp 22 (34.4)
endometrial carcinoma 12 (18.8)
Normal 0(0)

Patients were stratified into two groups based on BMI (25.1-30 kg/m? and >30 kg/m?). A statistically significant
difference in mean age was observed between the two groups, with higher age in the BMI >30 group (62.3 + 4.3 vs.
57.4 5.9 years, p <0.001). No significant association was found between BMI categories and comorbidities, parity,
addiction, duration since menopause, family history of cancer, presenting symptoms, duration of bleeding,
ultrasound findings, or histopathological outcomes (all p >0.05).

Table 2: Association of Body Mass Index with Clinical and Pathological Characteristics (n = 64)

Variable Category BMI 25.1-30 BMI >30 (n=38) p-value
(n=26)

Age (years) Mean + SD 574+£59 62.3+4.3 <0.001*
Comorbidities None 15 (57.7) 18 (47.4) 0.70**
Diabetes 2(1.7) 7(18.4)

Hypertension 3(11.5) 6 (15.8)

DM + HTN 2(1.7) 3(7.9
Others 4(15.4) 4(10.5)

Parity Nulliparous 6(23.1) 7(18.4) 0.65***

Parous 20 (76.9) 31 (81.6)
Addiction None 24 (92.3) 31 (81.6) 0.40**
Smoking 0(0) 3(7.9)
Tobacco 2(7.7) 4(10.5)
Duration since <5 years 12 (46.2) 12 (31.6) 0.30***
menopause
>5 years 14 (53.8) 26 (68.4)
Family history of No 23 (88.5) 29 (76.3) 0.30**
cancer
Yes 3(11.5) 9(23.7)
Symptoms None 17 (65.4) 24 (63.2) 0.58**
Abnormal 6(23.1) 5(13.2)
discharge
Lower abdominal 2(7.7) 5(13.2)
pain
Vulval itching 1(3.8) 4 (10.5)
Duration of 1-6 months 20 (76.9) 27 (71.1) 0.78***
bleeding
>6 months 6(23.1) 11 (28.9)
Endometrial 5-10 mm 14 (53.8) 17 (44.7) 0.61**
thickness
11-20 mm 12 (46.2) 21(55.3)
Histopathology Atrophic 8 (30.8) 8(21.1) 0.80**
Hyperplasia 3(11.5) 2(5.3)
Complex 0(0) 1(2.6)
Without atypia 1(3.8) 2(5.3)
With atypia 2(1.7) 3(7.9)
Endometrial polyp | 9 (34.6) 13 (34.2)
Endometrial 3(11.5) 9(23.7)
carcinoma

* Independent sample t-test
** Fisher’s exact test
**% Chi-square test
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DISCUSSION

This paper was going to assess the histopathological,
ultrasonographic, clinical, and demographic profile of
women with a presentation of postmenopausal
bleeding, especially focusing on the body mass index
(BMI) and underlying endometrial pathology. The
results showed that the most common causes of
bleeding were benign endometrial changes, especially
atrophic endometrium and endometrial polyps,
although an endometrial carcinoma was detected in a
significant clinical percentage of patients.

The average age of the participants in the current
research was 60.3 = 5.5 years; this is a little bit older
as compared to other researches. As an example, the
mean age of 57.2 years has been reported in a study by
DA Salih et al. (15), and the mean age of 52.6 years
has been recorded in another study (16). This
difference can be based on the difference in population
attributes, healthcare-seeking behavior or study
contexts.

In this research, transvaginal ultrasound was also very
critical in patient assessment. It has been considered
to be the primary imaging modality of determining
endometrial thickness in women with
postmenopausal bleeding. Most of the patients in the
current study had endometrial thickness of more than
5 mm, which provides evidence of the need to conduct
further endometrial sampling to rule out malignancy.
Similar results are stated in previous sources, in which
the overall mean thickness of endometria was 10.6
mm and 13.4 mm in obese patients (15). In this
investigation, the majority of patients were found to
possess an endometrial thickness of 1120 mm, and
obese females were prone to this percentage (55.3%).
Other previous researches have also established that
BMI correlates positively with endometrial thickness
(15, 17, and 18).

Obesity became one of the clinical factors to be
prominent among this cohort. A significant
percentage of the patients were found to have a BMI
over 30 kg/m 2 and endometrial carcinoma was more
common in obese people than those who had a low
BMI. Even though this relation was not statistically
significant in this study, the direction of the observed
relation is consistent with known biological processes
that suggest a relationship between obesity and
endometrial carcinogenesis. There were also
metabolic comorbidities like high blood pressure and
diabetes mellitus that were generally linked to obesity
and were both found in a significant proportion of
participants.

Endometrial carcinoma frequency in the present study
was 18.8 which is in agreement with other previously
reported rates of about 20% (15). It is important to

note that 75 percent of endometrial cancer patients in
this cohort were obese, which further confirms that
high BMI is a risk factor of cancer. The prevalence of
endometrial cancer in obese people has been
previously documented as having a higher prevalence,
but some have reported a three times higher
prevalence in patients with a BMI 40kg/m 2 (24),
whereas others have reported a 32 36% increased risk
in obese patients (19,26) and a risk ratio of 2.57 in
patients with BMI 30kg/ This is also supported by the
research that noted obesity to be an important
predictive factor of endometrial cancer (25).

Not every study agrees though. Folsom et al. (22) and
Van den Bosch et al. (23) studies did not prove that
there is a significant relationship between obesity and
endometrial thickness, which underlines the diversity
in the results in different populations and study
designs.

A notable finding during this research was the
discovery of premalignant situations especially
atypical endometrial hyperplasia. This organ is
defined by both architectural and cytological
malformations and has a great potential of developing
endometrial carcinoma unless treated (28). The
presence of it highlights the need to carry out timely
assessment and treatment of women who present with
postmenopausal bleeding.

Although the authors assessed a wide range of clinical
variables, such as the symptom profile, family history
of cancer, length of time since menopause, and parity,
none of the variables showed statistically significant
relationships with BMI. This can be explained by the
fact that the sample size is relatively small, and it
might be insufficient to offer high statistical power to
identify subtle differences between subgroups.
However, the trends observed are still clinically
significant and are in line with the existing
epidemiological patterns.

There are some limitations that must be noted in this
study. It was also carried out in one tertiary care center
and therefore this may not be generalizable. Also, the
small sample size could have decreased the chance of
identifying statistically significant relationships. It is
suggested that further research is needed in future
using multicenter studies with more participants in
order to confirm these results and provide additional
insights into the impact of metabolic risk factors in the
pathogenesis of endometrial disorders.

CONCLUSION

In conclusion, while BMI did not show a significant
statistical association with most clinical factors, obese
participants demonstrated a higher frequency of
endometrial cancer. These findings reinforce the
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status of obesity as a major risk factor for uterine
malignancy and emphasize the need for rigorous

randomization analysis. BMC Med. 2022;20:125.
doi:10.1186/s12916-022-02322-3

evaluation of postmenopausal bleeding in patients 11. Beavis AL, Cheema S, Holschneider CH, et al.

with high body mass. Almost half of women with endometrial cancer or

hyperplasia do not know that obesity affects their

REFERE E cancer risk. Gynecol Oncol Rep. 2015;13:71-75.

NCES doi:10.1016/j.gore.2015.07.001

1. Mohamed AF, Elgarhy IT, Elboghdady AA. 12. gl;zrk I;H’l Ko EM, Kem?dle A’t' et al%
Relationship between transvaginal ultrasound ndometria’ - Cancer Survivors: perceptions o
endometrial thickness, body mass index and provider - obesity ~counseling and attempted

. ’ ; . behavior change. Int J Gynecol Cancer.
endometrial pathology in women with 2016:26:318-324
postmenopausal bleeding. Al-Azhar Int Med J. A
2021:2(6):33-40. doi:10.1097/1GC.0000000000000603
doi- 1’0 21608,/aimi.2021.62095.1460 13. World Cancer Research Fund/American
5 Caﬁe EE KaaksJ'R C.)verwe.ight obesity and Institute for Cancer Research. Continuous update
' cancer: ep;i demiologi.cal evidence ’an d proposed project report: food, nutrition, physical activity,
mechaﬁisms Nat Rev Cancer. 2004:4:579-591 and the prevention of ovarian cancer. 2014.
doi:10.1038/nrc1408 I ' 14. Delort L, Kwiatkowski F, Chalabi N, et al.
s Central adiposity as a major risk factor of ovarian

3. Renehan AG, Tyson M, Egger M, Heller RF, . o
Zwahlen M. Body-mass index and incidence of cancer. Anticancer Res. 2009’29.'5229._ 5234,

) . . . 15. Salih DA, Alsakkal G. Relationship between
cancer: a systematic review and meta-analysis of . . .

. . . body mass index, endometrial thickness and
prospective  observational studies. Lancet. ) . . L .
2008:371:569-578. d0i:10.1016/S0140- histopathological diagnosis in women with
6736&08)60269-X postmenopausal bleeding. Zanco J Med Sci.

4., Schramm A, Ebner F, Bauer E, et al. Value of 16 2024;2]38%):17818%',, Koeldi L. Bahat P. Kérosl
endometrial thickness assessed by transvaginal ) I(SIetmD', c€yaz A, fur gil 1L .2; at ’h i)ro'gl?
ultrasound for the prediction of endometrial ) lagnosis ~ of - endometrial pathologies:
cancer in patients with postmenopausal bleeding. transvaginal sonography versus hysteroscopy. Int
Arch  Gynecol Obstet. 2017;296:319-326. J Reprod  Contracept ~Obstet Gynecol.
doi:10.1007/500404-017-4439-0 T 170150 doi:10.18203/2320-

5. McCullough ML, Patel AV, Patel R, et al. Body -Jreog L
mass and endometrial cancer risk by hormone 17. Elgarhy I » Elboghdady A. Relatlogsh1p bptween
replacement therapy and cancer subtype. Cancer transvagmall ultrasound endom?tnal thlcknes.s,
Epidemiol Biomarkers Prev. 2008:17:73-79. body mass index and endometrial pathology in
d0i:10.1158/1055-9965 EP1-07-0567 ’ women with postmenopausal bleeding. Al-Azhar

6. Calle EE, Rodriguez C, Walker-Thurmond K, Int Med J. 2021;2:33-40.

- . . 18. Mohamed AF, El Garhey IT, Elboghdady AA.
Thun MJ. Overweight, obesity, and mortality o AIMJ original articl
from cancer in a prospectively studied cohort of 19 Z}I: en Y anggl a; ruc es' Lo oh
US adults. N Engl J Med. 2003;348:1625-1638. - #hang Y, Liu H, rang o, et al. Dverweight,
d0i:10.1056/NEJMoa021423 obgs1ty an((:ljl endometnlal gan(I:er r;slgalsyi\s/;enliatlc

7. von Gruenigen VE, Tian C, Frasure H, et al. review and meta-analysis. ‘nt J Biow Viarkers.
Treatment geffects disease recurrence. and 2014;29(1):e21-e29. do0i:10.5301/jbm.5000047

o ’ . o 20. Andolf E, Dahlander K, Aspenberg P. Ultrasonic
survival in obese women with early endometrial . .
carcinoma: a Gynecologic Oncology Group thl(;kllllegs of the endometrlum correlatecli to body
tudy. . 2006:107:2786-2791. weight in asymptomatic postmenopausal women.
oi10.1002 /Ccriff&% 006;107:2786-279 Obstet Gynecol. 1993;82(6):936-940.

8. Flegal KM, Kruszon-Moran D, Carroll MD, 21 ITsuda H, I(tawal;ata d'M’ Kta.wabata K, et alf
Fryar CD, Ogden CL. Trends in obesity among mprovement 0 lagnostic - accuracy - 0
adults in the United States, 2005 to 2014. JAMA. transvaginal ultrasound for identification of
2016:315:2284-2291 ’ endometrial malignancies using cutoff levels
doi'lb 1 0'01 fiama 20'1 6.6458 based on menopausal duration. Gynecol Oncol.

9 ShéikﬁMA Althduse A'D Freese KE. et al. USA 1997;64(1):35-37. doi:10.1006/gyno.1996.4540

' . . . o 22. Folsom AR, Kaye SA, Potter JD, et al
endometrial cancer projections to 2030: should Iy R . )
we be concerned? Future Oncol. 2014:10:2561— Association of incident endometrial carcinoma
2568. doi:10.2217/fon.14.192 ’ with body weight and fat distribution in older

10. Hazelwood E. Sanderson E. Tan VY. et al women. Cancer Res. 1989;49(23):6828—6831.

' I ’ . ’ ) 23. Vanden Bosch T, Ameye L, Van Schoubroeck D,
Identifying molecular mediators of the ) . s
relationship between body mass index and et al. Intra-cavitary uterine pathology in women
endometrial  cancer risk: a  Mendelian with abnormal uterine bleeding. Facts Views Vis

6561 ©2025 European Journal of Clinical Pharmacy; All Right Reserved




How to Cite: Mohsin SF, Yasmin H, Riaz H, Saira, Nizamudin M, Iftikhar S. Association Of Body Mass Index
with Thickened Endometrium in Patients with Post Menopausal Bleeding. European Journal of Clinical
Pharmacy. 2025.7(1) 6556-6562.

24.

25.

26.

27.

28.

Obgyn. 2015;7(1):17-24.

Friedenreich C, Cust A, Lahmann PH, et al.
Anthropometric factors and risk of endometrial
cancer: EPIC study. Cancer Causes Control.
2007;18(4):399-413.  doi:10.1007/s10552-006-
0109-6

Zaki A, Gaber A, Ghanem E, et al. Abdominal
obesity and endometrial cancer in Egyptian
females with postmenopausal bleeding. Nutr
Cancer. 2011;63(8):1272—-1278.
doi:10.1080/01635581.2011.608489

Lukanova A, Bjor O, Kaaks R, et al. Body mass
index and cancer: results from the Northern
Sweden Health and Disease Cohort. Int J Cancer.
2006;118(2):458-466. doi:10.1002/1jc.21398
Furberg AS, Thune I. Metabolic abnormalities
and endometrial cancer risk in a Norwegian
cohort. Int J Cancer. 2003;104(6):669-676.
doi:10.1002/1jc.11005

Galani A, Stavros S, Moustakli E, et al.
Endometrial hyperplasia: current insights into
epidemiology, risk factors, and clinical
management. Cancers (Basel). 2025;18(1):148.
doi:10.3390/cancers18010148

6562

©2025 European Journal of Clinical Pharmacy; All Right Reserved




