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Abstract: The current study aimed at explaining the relationship between the body mass index (BMI), endometrial thickness
(ET), and histopathological outcomes in postmenopausal women with genitourinary bleeding. The study was implemented as a
multicentric study and involved 84 Iraqgi participants; transvaginal ultrasonography was used to measure the ET, and biopsy
samples of the endometriums were excised to be followed by further histopathological review. The results showed that there is a
statistically significant positive correlation between BMI and ET, with obese persons showing increased endometrial thickness and
a higher prevalence of endometrial hyperplasia and carcinoma. The incidence of endometrial carcinoma was significantly high
among obese respondents compared to the normal BMI cohort. The ET threshold of 4 mm was supported as one of the effective
clinical demarcations, and any measurement that exceeded it was correlated with the clinically significant pathology that required
to undergo additional diagnostic study. Such data underscore the importance of the combination of BMI and ET assessments into
the diagnostic algorithm of postmenopausal bleeding, hence supplementing the identification of endometrial pathology and the
therapeutic decision-making. This kind of approach perfects risk stratification, particularly in obese patients, which encourages the

timely detection and treatment of malignant conditions.
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INTRODUCTION

Menopause is a major stage in the life of a woman
characterized by the termination of ovarian activity
and menstruation, which is usually identified with
the occurrence of amenorrhea that lasts 12 months
[Ferlay, J. et al., 2015]. The definition of post-
menopausal bleeding (PMB) is any bleeding in the
uterus following menopause and is a cause of
concern since it may be a sign of various
underlying conditions in the endometrial area,
including malignancy [Setiawan, V. W. et al.,
2013]. Considering the rise in the prevalence of
obesity in most countries, there is a need to
establish the interaction of body mass index
(BMI), which is a commonly used index of
obesity, with  endometrial changes and
histopathology in women who develop PMB. This
knowledge is essential in early diagnosis of
endometrial cancer and other abuses among the
high-risk group [Jamison, P. M. et al., 2013; Torre,
L. A etal., 2017; Wartko, P. et al., 2013].

Obesity is a clearly known predisposing factor of
endometrial pathology. It has far-reaching impacts
on the hormonal milieu of post-menopausal
women, which boosts the androgen peripheral
aromatization to estrogens in adipose tissue. This
unopposed postmenopausal estrogen enhances the
proliferation of the endometrial  tissue,

consequently, augmenting the endometrial
thickness (ET) and increasing the likelihood of
hyperplastic and neoplastic changes. In women
with PMB, empirical research has always revealed
a positive relationship between an elevated BMI
and elevated ET determined using transvaginal
ultrasound. As an example, obese women (who
have a BMI of 35kg/m2 and above) have a much
thicker endometrium in comparison with those
having a normal or lower BMI. The resultant
difference in ET is also clinically significant
because a high thickness often leads to a further
invasive enquiry to rule out malignancy [Siegel, R.
L. et al., 2018; Lortet-Tieulent, J. et al., 2018;
Gupta, J. K. et al., 2002].

The identified endometrial lesions can be
diagnosed with the help of histopathological
examination after endometrial biopsy, which is the
gold standard. The range of histopathological
diagnoses of PMB in women comprises atrophic
endometrium, benign conditions including polyps
and hyperplasia, and malignant conditions
including endometrial carcinoma [Emanuel, M. H.
et al., 1995; Salman, M. C. et al., 2013]. Recent
studies point out that obesity is not only linked
with a high level of ET but also an amplified
occurrence of endometrial hyperplasia and
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carcinoma among such a group. In women with
PMB, an over-representation of the endometrial
carcinoma is demonstrated by higher BMI. On the
other hand, benign causes, including endometrial
polyps, are more prevalent in women of normal
BMI, which means that BMI may be a valuable
predictor in the stratification of risk [Alcazar, J. L.,
& Galvan, R. 2009].

Menopausal age does not seem to have a strong
influence on the histopathological outcome in such
patients, but, on the contrary, obesity and ET
become independent predictors of the pathology.
Transvaginal ultrasound is a non-invasive
modality, which is often used to assess ET and
direct biopsy decisions. A cut-off ET value of
approximately 4-5 mm is habitually used, where
above this a considerable pathology in itself
becomes a concern and deserves a histological
analysis. Women with endometrial carcinoma have
the highest mean ET values and thus support the
use of ET measurement in the diagnostic workflow
[Mutlu, E. T. et al., 2016; Epstein, E. 2004; Van
Doorn, H. C. et al., 2007].

The interdependence of BMI, the endometrial
thickness, and the histopathological diagnosis in
women who come with PMB makes the use of a
complex approach that incorporates clinical
examination, sonographic, and histological values
essential. This kind of integration is critical in
maximizing the outcomes of patients as it allows
the risk stratification to be more accurate and
timely. Through a systematic clarifying of these
associations, clinicians are able to make better
judgments over the importance of biopsy and
prioritization of women that are at a high risk of
developing endometrial cancer, and this will
ultimately improve early detection and treatment
procedures [Chen, H. F. et al., 2013; Bornstein, J.
et al., 2000].

Further optimization of risk prediction models
with the inclusion of more biomarkers and larger
cohorts is probable in future studies. The
improvements would help in providing increased
individualized care to post-menopausal women
who report bleeding, reducing morbidity, and
improving survival [Ciatto, S. et al., 2002].

The current introduction highlights obesity as a
risk factor that can be modified to cause
endometrial ~ pathology. It  explains the
physiological processes that support the effect of
adiposity on the endometrial thickness, comments
on the diagnostic value of the ET measurements,

and highlights the central role of histopathological
diagnosis in personalizing the management in
post-menopausal bleeding women.

MATERIAL AND METHOD

The study adopted a multicenter cross-sectional
study within a time span of one year, between
2024 and 2025, with 84 postmenopausal women
presenting with bleeding. A number of hospitals in
Irag were used to recruit participants to make sure
that the sample is representative. The inclusion
criteria included postmenopausal bleeding in
women, whereas exclusion criteria included
known systemic illness or those on hormone
replacement therapy. Body mass index (BMI) was
determined based on the standard weight and
height.  Experienced radiologists = measured
endometrial thickness (ET) using transvaginal
ultrasonography through a fixed procedure. The
samples of endometrial tissues were collected
through a biopsy procedure and subjected to a
histopathological analysis that enabled the
classification of the diagnoses, i.e., atrophic
endometrium, polyps, hyperplasia, and carcinoma.
The data were analyzed using univariate and
multivariate logistic regression analyses to assess
the relationship between BMI and ET and
histopathological outcomes, and age was
considered to be a covariate. A statistical
significance level of p< 0.05 was used. The
collaborating institutions gave their ethical
approval, and informed consent was obtained by
all the participants.

Data Collection Instruments Data Collection
Instruments In this study, the information is
gathered through data collection
instruments.<|human|>Data Collection Instruments
Data Collection Instruments In this study, the data
is collected using tools of data collection.

1. Structured questionnaire - this questionnaire will
be given through a face-to-face questionnaire or
paper self-administered questions during the visit
to the hospital.

2. Clinical measurement form- to be utilized in a
standardized method of height, weight, BMI
calculation, and transvaginal endometrial thickness
ultrasonographic measurement.

3. Histopathological report form to the systematic
reporting of the results of biopsy that establishes
the nature of endometrial pathology.

All of the items shall be transparent, focused, and
pertinent to the study objectives. The questionnaire
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to be used must be pilot-tested regarding the
clarity and reliability of the questionnaire, and the
sensitive questions must be addressed with care to
keep the participants comfortable and the quality
of the data. This instrument design will guarantee a

RESULTS

well-rounded data collection in the process of
examining the correlation between BMI,
endometrial thickness, and the histopathological
results among the target population.

Table 1: Baseline Characteristics of the Study Cohort (n=84)

Characteristic Mean + SD | Range
Age (years) 642+7.8 |48-82
BMI (kg/m?) 305+6.1 |19.2-458
Endometrial Thickness (mm) | 9.8 + 8.4 1.5-35.0

Table 2: Distribution of Histopathological Diagnhoses (n=84)

Histopathological Diagnosis | n | %
Atrophic Endometrium 28 | 33.3%
Endometrial Polyp 22 | 26.2%
Endometrial Hyperplasia 12 | 14.3%
Endometrial Cancer 16 | 19.0%
Other 6 | 7.1%

Table 3: Distribution of BMI Categories in the Study Cohort (n=84)

BMI Category (kg/m?) | n | %

Normal (18.5 - 24.9) 18 | 21.4%
Overweight (25.0 - 29.9) | 26 | 31.0%
Obese (>30.0) 40 | 47.6%

Table 4: Mean Endometrial Thickness (mm) by Histopathological Diagnosis

Histopathological Diagnosis | n | Mean ET (mm) + SD
Atrophic Endometrium 28 135+1.2
Endometrial Polyp 22 112.8+5.1
Endometrial Hyperplasia 12 1 16.4+£6.3
Endometrial Cancer 16 | 215+7.38
Other 6 |52+21
Overall 84198+84
Table 5: Distribution of Histopathological Diagnoses by BMI Category
Histopathological Diagnosis | Normal Weight (n=18) | Overweight (n=26) | Obese (n=40)
Atrophic Endometrium 8 (44.4%) 10 (38.5%) 10 (25.0%)
Endometrial Polyp 5 (27.8%) 7 (26.9%) 10 (25.0%)
Endometrial Hyperplasia 2 (11.1%) 3 (11.5%) 7 (17.5%)
Endometrial Cancer 1 (5.6%) 4 (15.4%) 11 (27.5%)
Other 2 (11.1%) 2 (7.7%) 2 (5.0%)
Table 6: Mean Endometrial Thickness (mm) by BMI Category
BMI Category (kg/m?) | n | Mean ET (mm) = SD
Normal (18.5 - 24.9) 18 7.1£6.0
Overweight (25.0-29.9) | 26 | 8.9+ 7.2
Obese (>30.0) 40 | 11.8+9.5
Table 7: Association of Endometrial Pathology with an ET Cut-off of <4 mm (n=84)
Histopathological Diagnosis ET <4 mm (n=32) | ET >4 mm (n=52)
Atrophic Endometrium 24 (75.0%) 4 (7.7%)
Benign Pathology (Polyp, Other) 8 (25.0%) 22 (42.3%)
Significant Pathology (Hyperplasia/Cancer) | 0 (0.0%) 26 (50.0%)
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Table 8: Risk of Endometrial Cancer by BMI Category

BMI Category (kg/m?) | Total n in Category | n with Endometrial Cancer | % within BMI Category
Normal (18.5 - 24.9) 18 1 5.6%
Overweight (25.0 - 29.9) | 26 4 15.4%
Obese (> 30.0) 40 11 27.5%
Table 9: Correlation between Continuous BMI and Endometrial Thickness
Variable 1 | Variable 2 Pearson'sr | p-value
BMI (kg/m?) | Endometrial Thickness (mm) | 0.32 0.003

Table 10: Mean BMI (kg/m?) by Histopathological Diagnosis

Histopathological Diagnosis | n | Mean BMI + SD

Atrophic Endometrium 28 | 27.8+4.9

Endometrial Polyp 22 130.1+£5.8

Endometrial Hyperplasia 12 1 31.5+6.2

Endometrial Cancer 16 | 34.2+6.5

Other 6 |285+5.1

Table 11: Multivariate Analysis: Odds Ratios for Significant Pathology (Hyperplasia/Cancer)

Risk Factor Odds Ratio (OR) | 95% Confidence Interval | p-value
Endometrial Thickness (per Imm increase) | 1.28 1.12-1.47 <0.001
BMI (Obese vs. Normal/Overweight) 3.45 1.30-9.15 0.013
Age (per 1-year increase) 1.04 0.97-1.12 0.240

DISCUSSION

represents the baseline factors of the study group,
indicating an average age of 64.2 years, a mean
BMI of 30.5kg/m 2, and an average endometrial
thickness (ET) of 9.8 mm. This shows that its
population is mainly older (overweight to obese)
with a high variation in ET and a large range of
endometrial changes in the cohort.

Shows the histopathological diagnoses distribution
with the majority being atrophic endometrium
(33.3 percent), endometrial polyps (26.2 percent),
hyperplasia (14.3 percent), and cancer (19
percent). This distribution is associated with
documented causes of postmenopausal bleeding,
with atrophy as the primary benign cause and a
large percentage of premalignant and malignant
lesions.

Classifies BMI and the percentage of those who
are obese (47.6 percent) is almost half of the
sample, which substantiates the purpose of obesity
as a determinant factor in this group. Smaller
proportions were associated with normal- and
overweight-weight groups, which are also helpful
in providing an opportunity to compare the results.

Indicates the mean ET by diagnosis, with
progressive thickening of endometrium with
progressing pathology, with atrophic endometrial
endometrium of 3.5- 21.5 mm in cases of
endometrial cancer. The trend highlights the
importance of ET as a non-invasive indicator of a

potential suspect of important pathology, where
provides histopathological diagnoses as a product
of BMI, that obese women are characterized by a
high prevalence of hyperplasia (17.54) and a
greater prevalence of cancer in particular (27.54)
than in normal-weight women (5.64). This
validates the role of obesity in causing more
serious endometrial disease, also shows the mean
ET by BMI group, with obese women having the
thickest endometrium (11.8mm), again reflecting
the increased exposure of obese women to
estrogen resulting in endometrial proliferation.

The clinical utility of a cutoff of 4 mm or less that
corresponded with a low possibility of a significant
pathology was highlighted in Table 7. The
diagnosis of the cutoff was supported by the
results showing that 75 percent of atrophic cases
had ET equal to or less than 4mm, and all
hyperplasia and cancer cases had an ET greater
than 4mm.

Table 8 shows that endometrial cancer risk is
higher with BMI: obese women were found to
develop the cancer 27.5 per cent of women with
normal weight were found to be only 5.6 per cent
and thus highlights bmi as a strong independent
risk factor of malignancy and indicates that there is
positive correlation between continuous BMI and
ET (r= 0.32, p= 0.003) which supports the
relationship between adiposity and endometrial
thickening.
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The greatest mean BMI in cancer women was
found to be 34.2 kg/m 2 (Table 10), as the same
result is corroborated by the more severe
pathology when it comes to obesity.

The multivariate analysis in Table 11 supports this
conclusion that after correcting the age factor, both
ET (per mm increase, OR = 1.28, p = -0.001) and
obesity (OR = 3.45, p = 0.013) are significant
predictors of significant pathology.

The study results are discussed to show that the
association between body mass index (BMI),
endometrial thickness (ET), and histopathological
diagnosis of the study among postmenopausal
women who present with bleeding is statistically
significant and clinically relevant. As in previous
studies, the BMI was positively related to the
endometrial thickness, thus validating obesity as a
major predictor of endometrial proliferation. The
hormonal process that accounts for the presence of
this relationship lies in the fact that in obese
women, excess adipose tissue enhances the
peripheral transformation of androgens into
estrogens, which in turn stimulates an unopposed
endometrial  response to  estrogens and
consequently increases the risk of hyperplastic and
malignant alterations.

Results showed that women with the highest mean
ET were those who were obese (BMI 30kg/m 2
and above) and that the proportion of women with
endometrial hyperplasia and carcinoma was
disproportionately high among obese women
compared to non-obese and overweight women.
This finding is in line with the worldwide research
that reported on obesity as a strong risk factor of
endometrial pathology, especially endometrial
carcinoma. Further, endometrial polyps were more
often found in women with a normal BMI,
implying that benign and malignant lesions have
different pathogenesis with regard to body weight
[Bruchim, 1. et al., 2004; Gredmark, T. et al.,
1995].

The established cutoff of 4mm of ET was
strengthened as a viable clinical value, in which an
ET of 4mm or less had a low probability of any
meaningful pathology. The fact that women with
ET have no major pathology with ET 4mm or less
does not rule out the existing guidelines indicating
that conservative management can be applied to
this particular group to potentially cut down on
invasive procedures that are not necessary. In
contrast, situations in women with ET (4 mm
particularly), where the patient is obese, the risk of

serious pathology, including hyperplasia and
cancer, were significantly high; thus, the
importance of biopsy in these conditions [Bafna,
U. D. et al., 2006].

The age was not found to have a statistically
significant effect on the histopathological
outcomes in the current study, implying that BMI
and ET play a more important role in predicting
endometrial ~ pathology in  women  with
postmenopausal bleeding. The discovery helps in
the process of narrowing the risk stratification and
clinical decision-making plans.

On the whole, these findings support the role of
incorporating the measurements of BMI and
endometrial thickness in the assessment template
of postmenopausal bleeding. Through these
parameters, early detection of high-risk women
allows them to be administered histopathological
assessment and treatment in time, which optimally
improves patient outcome. Future researchers
should consider large cohorts and prospective
studies that would help confirm these results and
investigate other risk predictors that could be used
as biomarkers.

CONCLUSION

This paper concludes that obesity, compared to the
body mass index (BMI), is a major risk factor of
endometrial hyperplasia and carcinoma in women
presenting with postmenopausal bleeding. An
ability of higher BMI to correlate with increased
endometrial thickness (ET) also confirms the
importance of hormonally-mediated adiposity-
related changes in endometrial proliferation and
malignant change. The research results support the
idea that an ET cutoff of 4 mm is also a useful
clinical cutoff to differentiate a low-risk and a
high-risk patient to severe endometrial pathology.
Obese women with ET more than 4mm should be
subjected to further histopathological
investigations to exclude the presence of
premalignant or malign lesions.

Age had no significance as an independent
predictor, therefore demonstrating that BMI and
ET are more helpful in the stratification of risks in
cases of postmenopausal bleeding. The integration
of the BMI evaluation and transvaginal ultrasound
assessment of the endometrial thickness during
regular evaluation protocols contributes to better
clinical outcomes and the enhancement of early
detection. Additional studies in a large scale are
encouraged to confirm and optimize diagnostic
thresholds and come up with comprehensive
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predictive models that entail the involvement of
both BMI and ET, among other key factors.

This paper highlights the value of screening and
management of obese postmenopausal women in
specific groups to reduce the obesity burden of

endometrial disease and achieve the best
utilization of healthcare resources efficiently.
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