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ABSTRACT

Background/aim: Breast lesion differs in consistency and features between premenopausal and
postmenopausal women, menopause is a significant risk factor. For breast lesions, anthropometry is one
of the few risk variables that may be changed. There is an ongoing debate over the relationship between
the menopausal state and obesity. It is believed to be a key factor in the development of cancer breast,
which is the most common malignancy in women worldwide and the main cause of death.
Fibroadenoma is thought to be one of the most prevalent types of benign breast lesions. The relationship
between anthropometric measurements and the risk of breast lesions is still up for debate in the literature
and is impacted by a variety of factors, including; menopause, lifestyle, ethnicity, and reproduction.
Aims of this study: Identifying breast lesions consistency; benign or malignant in pre-& post-
menopausal women and finding its anthropometric measurements relation. Subject and Methods: This
study was a prospective cross-sectional. A gynaecologist recruited 800 Egyptian women with breast
lesions. Depending on whether they were menstruating, the participants were divided into two groups.
Ages 30-45 for the pre-menopausal group and 45-65 for the post-menopausal group. Then, according
to BMI, they were classified into three groups: normal weight (no. = 245) (130 pre-menopausal & 115
post-menopausal), overweight (no. = 265) (140 pre-menopausal & 125 post-menopausal), and obese
(no. = 290) (130 pre-menopausal & 160 post-menopausal). Results: Both the age and the prevalence
of females with a high BMI (obesity) were considerably higher in post-menopausal patients. The weight
and height of the normal-weight and overweight groups had insignificant differences. The waist and hip
circumferences of post-menopausal women were considerably greater than those of pre-menopausal
women. There was an insignificant change at the WHR between both groups. BMI had a statistically
significant negative correlation with benign breast lesions in pre-menopause women and a statistically
significant positive correlation with malignant lesions in post-menopausal women. In addition, waist
circumference had a statistically positive significant correlation with malignant lesion in both pre and
post-menopausal women. Conclusion: Pre-menopausal Egyptian women were more likely to have
benign breast lesions, while post-menopausal women were more likely to have malignant breast disease.
The effects of obesity differ in both of them. According to this study, post-menopausal women who are
obese have a higher risk of developing malignant breast lesions. A large waist circumference is also
linked to an increased risk of malignant breast lesions, which highlights the significance of taking this
into account.
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1. Introduction

Breast disorders are various; most of the breast lesions are presented by many clinical
manifestations, including breast pain, solid masses, and diffuse nodularity. Non-malignant lesions such
as benign tumours (fibroadenoma), cysts (fibrocystic breast changes), fibroadenosis, and duct ectasia.
According to McMullen et al. (2019), these benign lesions are typically not linked to a higher risk of
cancer. Fibroadenoma accounts for 70 to 95 % of all benign breast tumours and is regarded as one of
the most prevalent types of benign breast disease (Danino et al., 2019). The most prevalent cancer in
women worldwide and the primary cause of mortality is breast cancer. It represents 5 - 10%. Over
22,000 new cases of breast cancer are detected annually in Egypt, where it accounts for 33% of all
female cancer cases. By 2030, there will be more than 2 million new instances of breast cancer detected
annually worldwide (Abdelaziz et al., 2021).

During the premenopausal period, receiving estrogen and anti-estrogen treatment has demonstrated
a strong clinical association with benign breast disease. The fluctuating levels of hormones during
menstruation that cause an imbalance in estrogen and progesterone contribute to the frequency of
fibrocystic changes that can be seen in premenopausal women. On the other hand, postmenopausal
women who had been taking oestrogens and progestins for more than eight years had a 1.7-fold higher
prevalence of benign breast lesions. The combined usage of progestin and oestrogen was linked to a
74% risk of benign breast disease during the Women's Health Initiative research (WHI). The prevalence
of benign proliferative breast disease decreased by 28% as a result of anti-estrogen use (Schiinemann
et al., 2020).

Many factors, such as duration of breastfeeding and higher BMI (pre-menopausal), are linked to
the reduction of breast cancer risk. However, the following factors, are linked to an increased risk of
breast cancer; early menarche, nulliparity, short regular menstrual cycles, use of oral contraceptives,
hormone replacement therapy, older age at first birth, positive family history of breast cancer and high
post-menopausal body mass index (BMI) (Emily et al., 2020). Clinical examinations can be subjective,
clinician-dependent, and unclear when it comes to differentiating between benign and malignant breast
lesions. The triple assessment of breast lesions is more accurate than any modality used alone, even if
it combines techniques such as physical examination, imaging (mammogram and ultrasound), and fine
needle aspiration cytology (FNAC) (Karim et al., 2020).

Therefore, determining and identifying benign and malignant breast lesions in pre-and post-
menopausal women based on their anthropometric factors was the goal of the current investigation.

2. Materials and Methods
Study Design and Sampling:

This was a cross-sectional prospective study. The study comprising 800 Egyptian female patients
with breast lumps recruited by a gynecologist after doing diagnostic methods. Participants were divided
into two groups based on their menstrual status. Premenopausal group (age 30-45) and postmenopausal
group (age 45-65). Then, according to BMI, they were classified into three groups: normal weight (no.
= 245) (130 pre-menopausal & 115 post-menopausal), overweight (no. = 265) (140 pre-menopausal &
125 post-menopausal), and obese (no. = 290) (130 pre-menopausal & 160 post-menopausal).

The inclusion and exclusion criteria:

The participants were between the ages of thirty and sixty-five., including Egyptian females who
had breast lumps. The participants were excluded if they were pregnant or lactating patients, patients
who had hysterectomies, patients having ovarian problems, patients on contraceptive pills, or those on
hormonal medication.

Clinical assessment:

e Medical history of the complaints, such as the onset & duration of symptoms, associated pain, breast
swelling and/or discharge per nipple, and if there was a positive family history of malignant breast
lesions.

e Dedicated clinical examination of each breast, including the skin and nipple, to detect any
abnormalities such as thickened skin, retracted nipple, and diffuse inflammation; painless or painful
breast lesions; and enlarged axillary lymph nodes.
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Clinically, premenopausal, perimenopausal, and menopausal periods were diagnosed in
accordance with the National Collaborating Centre for Women's and Children's Health (Women's
NCCH, 2015), as follows:

e Women's menstrual cycles are generally normal during the premenopausal phase.

e The menopausal transition, or perimenopause phase, during which women experienced irregular
menstrual cycles prior to menopause.

e A woman was considered postmenopausal if, within a year of her last period, there was no other
pathological or physiological cause for it (amenorrhea and age above 45 are adequate clinical
markers for the standard diagnosis of menopause).

Anthropometric measurements: Body weight and body height were taken following the
recommendations of the International Biological Program (Hiernaux and Tanner, 1969). A weight was
taken using the scale balance, and an anthropometer was used for assessing the height. BMI was
calculated as a weight divided by a height squared (Kg/m?). The females were subdivided according to
BMI into three groups: a normal-weight group (BMI < 25 kg/m?), an overweight group (25 > BMI <
29.9 kg/m?), and an obese group (BMI > 30 kg/m?).

Additionally, the waist circumference (WC) was measured (the tape measure was positioned
horizontally just above the iliac crest and exactly under the umbilicus), and the hip circumference (HC)
was measured (the tape measure at the largest buttocks circumference). Then waist-hip ratio (WHR)
was calculated after measurement of both waist and hip circumferences.

Radiological assessment
All participant patients underwent digital mammography, breast ultrasonography, and elastography.

¢ Digital mammography and findings: Using GE Healthcare digital mammography (Senographe
Essential) with CEM capability. Imaging of both breasts at two views was done, the cranio-caudal
(CC) and medio-lateral oblique (MLO) views. Findings as well as ill-defined opacities with indistinct
margins, suspicious microcalcifications, architectural distortion, and axillary lymphadenopathy.
The interpretation of breast lesions according to the American College of Radiology (ACR) and
Breast Imaging Reporting and Dated System (BIRADS) was done.

¢ ACR classifications: (A) Mostly fatty, (B) Scattered fatty breast density with few areas of fibrous &
glandular tissue, (C) Heterogeneously dense breast that has more areas of fibrous and glandular tissue,
and (D) Marked dense breast.

e BIRADS classification: (0) Need more imaging evaluation, (1) Negative, (2) Benign, (3) Probably
benign, (4) Suspicious abnormality, (5) Highly suggestive of malignancy, and (6) Malignancy
pathologically proved.

o The breast ultrasonography examination and findings: Each breast was assessed using PHILIPS,
USA, with a high-frequency probe (5-12 MHz). The patient was supine and then in the lateral
position. In longitudinal and transverse views, as well as both axillae, were examined to detect
axillary lymph nodes. Findings: skin and subcutaneous tissue thickness, hypoechoic irregular solid
soft tissue lesion with increased posterior shadowing, anechoic cystic lesion, well-defined benign-
looking lesion, dilated lactiferous ducts, and enlarged axillary lymphadenopathy.

¢ Breast elastography examination: The elastography technique was performed using the same probe
with split-screen technology and activating the elastography function. Gentle, sustained manual
compression using a free hand was applied on the breast lesion. The region of interest (ROI) draws
on the lesion and then compares it with normal breast tissue. According to the manufacturer, the
hardest structures and the most deformed soft tissues were displayed in different colors. Strain
elastography can assess elasticity by colors within the breast lesion and visually score according to
the 4-5 scale scoring system (elasticity score). Then, semi-quantitative analysis was done based on
strain ratio (SR); two regions of interest (ROIs) were manually drawn at the breast lesion and at a
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normal breast tissue as a reference, and then SR was calculated by dividing the elasticity index of
both.
¢ Fine needle aspiration cytology (FNAC) was done for suspicious patients.

Ethical consideration

The study protocol was revised and approved by the institutional review board at the Faculty of
Physical Therapy, Cairo University. Ethical No: P.T.REC/012/002467. The study followed the
guidelines of the Helsinki Declaration on the conduct of human research. Informed consent was
obtained after explaining the aims of this study, informing them about the confidentiality of their
information, and that they had the right to withdraw at any time.

Statistical Analysis: The data was analyzed using the Statistical Package for Social Sciences
(SPSS/Windows Version 22, IBM Corporation). Parametric data is expressed as mean + standard
deviations (SD), while the non-parametric data (qualitative) is expressed as a frequency distribution
(numbers). Chi- Square test was used to examine the association and correlation with breast lesion and
obesity using r: Spearman correlation coefficient, P < 0.05 (a Statistical significance).

Fig. 1: 56-year-old obese post-menopausal female patient complained of a left breast lump. (a & b) Bilateral
digital mammography, craino-caudal and medio-lateral oplique views (CC & MLO) respectively, showed
increased fibro-glandular condensation suggestive of mild fibroadenosis (ACR b), an irregular opacity at left
upper breast (yellow arrows). (c)Transverse B- mode of breast ultrasonography, revealed an irregular
hypoechoic soft tissue lesion was seen at the left 2 O’clock position (yellow arrows). (d) Elastography
sonography examination revealed (transverse view), showed mixed green and blue colour with predominate of
the blue colour (red box) breast lesion, compared to green square of normal breast tissue, denoting hard
consistency of the breast lesion with high strain ratio (SR) 2.6, malignant breast lesion.
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3. Results

This study comprised eight hundred Egyptian female patients with breast lesions; their age ranged
from 30 to 65 years. They were divided into two groups: the premenopausal group (30-45 years) and
the postmenopausal group (45-65 years); their mean age was 38 years + 2.3 SD & 59 years + 6.4 SD,
respectively. Regarding menopausal state, premenopausal women's mean weight was 79.6 + 5.7 kg SD,
mean height was 161.3 = 6.8 cm SD, mean WC was 89.5 = 11.8 cm SD, mean HC was 108.6 + 10.6
cm, and mean WHR was 0.88 = 0.1. While the post-menopausal women's mean weight was 82.7 + 6.8
kg SD & mean height was 156.7 = 5.3 cm SD, mean WC was 96.3 + 10.6 cm SD, mean HC was 120 +
11.7 cm SD, and mean WHR was 0.91 = 0.4. Then, according to BMI, they were classified into three
groups: normal weight (no. = 245) (130 pre-menopausal & 115 post-menopausal), overweight (no. =
265) (140 pre-menopausal & 125 post-menopausal), and obese (no. =290) (130 pre-menopausal & 160
post-menopausal) (Table 1).

Regarding anthropometric parameters, females with high BMI (obese) were highly frequently in
post-menopausal women, as well as the age, which was significantly older in post-menopausal patients.
However, there were insignificant differences noted in weight and height in (normal-weight and
overweight) between both groups. Post-menopausal women had significantly higher WC than pre-
menopausal women, although HC was significantly higher in post-menopausal women. There was
insignificant change at the WHR between both groups.

Table 1: Descriptive data of anthropometric parameters according to menstrual status

Pre-menopausal Post-menopausal P-value
No. 400 No. 400
Age (mean years = SD) 38+23 59+6.4 0.36
Weight (mean = SD) 79.6 £ 5.7kg 82.7+ 6.8 kg 0.41
Height (mean = SD) 161.3+£6.8 cm 156.7+ 5.3 cm 0.26
BMI (mean = SD) 27.2+4.6 31.4 +£5.2%* 0.01
- Normal-weight No. 245 (No. & %) 130 (16.3%) 115 (14.4%) 0.32
- Overweight No. 265 (No. & %) 140 (17.4 %) 125 (15.6%) 0.56
- Obese No. 290 (No. & %) 130 (16.3%) 160 (20%) ** 0.05
Waist Circumference (mean + SD) 87.5+11.6 cm 96.3+£10.6 cm ** 0.01
Hip Circumference (mean = SD) 109.6 £10.7 cm 120 £ 11.7 cm* 0.18
WHR (mean = SD) 0.88 +0.2 091+04 0.15

*p-value <0.05 is significant; **p-value <0.01 is highly significant

The BIRADS classification of breast lesions by sono-mammography was done; the normal breast
tissues (BIRADS 1) and benign breast lesions (BIRADS 2) were more frequently detected in the
premenopausal females. While insignificant differences were detected in (BIRADS 3) breast lesions
between pre- and post-menopausal patients. The malignant breast lesions (BIRADS 4 & 5) were
significantly frequent in postmenopausal women (Figure 2).

Moreover, elastography ultrasonography was done to differentiate the soft tissue breast lesions into
benign and malignant by strain ratios (SR); the malignant breast lesion had a significantly higher SR
compared to that of benign breast lesions. The mean SR value for benign breast lesions was (0.8 = 0.5),
while that for malignant lesions was 1.8 £ 0.7. The qualitative assessment by colour map of elastography
revealed the blue colour was significantly more frequent for the malignant breast lesions while the green
colour was for benign breast lesions (P <0.05). Then classification of breast lesions was done according
to elastography grades into benign & malignant breast lesions. The benign lesions of the breast were
detected in 340 female patients (42.5%); 210 premenopausal female patients (26.3%) and 130
postmenopausal female patients (16.2%). The benign lesions included fibrocystic breast changes and
benign soft tissue lesions (fibroadenomata). While the malignant lesions were detected in 460 female
patients (57.5%), 190 pre-menopausal female patients (23.7%) and 270 post-menopausal female
patients (33.8%).
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Fig. 2: BIRADS classifications according sono-mammography; normal (BIRADS 1), benign breast
lesions (BIRADS 2 & BIRADS 3) and malignant breast lesions (BIRADS 4 & BIRADS 5) in pre
and post-menopausal women.

In addition, the association between elastography findings and anthropometric measurements was
done and revealed that in premenopausal women, there was a highly significant association between
benign breast lesions and normal-weight (BMI) women, as 11.2% of lesions are benign, opposite 5%
of malignant lesions detected in normal-weight patients, these denoting that most of the lesions in
normal-weight BMI are benign. There were insignificant changes in overweight and obese women with
the nature of breast lesions. Also, there was a highly significant increase in waist circumference with
malignant breast lesions. While insignificant change at the hip circumference and WHR. In post-
menopausal women, there was a highly significant association between malignant breast lesions and
overweight and obese women, as 27.4% of lesions are malignant, opposite 8.2% of benign lesions,
while there were insignificant changes with normal-weight women. In addition, there was a significant
association between increased waist circumference (WC) and WHR with malignant breast lesions
(Table 2).

Table 2: Association between breast lesion nature by elastography and anthropometric measurements
in pre and post-menopausal Egyptian women

Elastography of breast Lesions
Benign Malignant Povalue
No. 340 (42.5%) No. 460 (57.5%)
Pre-menopausal (No. & %) 210 (26.3%) 190 (23.7%)
BMI (mean + SD) 27.3+3.1 290.8£4.2 * 0.05
- Normal weight 130 (16.3%) (No. & %) 90(11.2%) ** 40 (5%) 0.01
- Overweight 140 (17.4%) (No. & %) 62 (7.8%) 78 (9.7%) 0.12
- Obese 130 (16.3%) (No. & %) 58 (7.3%) 72 (9%) 0.23
Waist Circumference (WC) (mean + SD) 85.1£10.3 cm 92.4+11.2 cm ** 0.00
Hip Circumference (HC) (mean =+ SD) 107.1£11.7 cm 114+10.8 cm 0.53
WHR (mean + SD) 0.85+ 0.7 0.87+0.9 0.25
Post-menopausal (No. & %) 130 (16.2%) 270 (33.8%)
BMI (mean + SD) 27.94+4.2 31.2+£ 4.7 ** 0.00
- Normal weight 115 (14.4%) (No. & %) 64 (8%) 51(6.4%) 0.12
- Overweight 125 (15.6%) (No. & %) 37 (4.6%) 88 (11%) ** 0.01
- Obese 160 (20%) (No. & %) 29 (3.6%) 131 (16.4%) ** 0.00
Waist Circumference (WC) (mean + SD) 90.74£8.5 cm 109.6£11.3 cm ** 0.00
Hip Circumference (HC) (mean = SD) 112.7+£10.1 cm 117+£10.9 cm 0.36
WHR (mean £ SD) 0.84+ 0.3 0.92+0.7 * 0.04

*p-value <0.05 is significant; **p-value <0.01 is highly significant
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Then the correlation between breast lesions and BMI & waist circumference in pre and post-
menopausal Egyptian women was done and revealed that; BMI had a statistically significant negative
correlation with benign breast lesions in pre-menopause women (r =-0.43 & p =0.05) and a statistically
significant positive correlation with malignant lesion in post-menopausal women (r=0.46 & p =0.00).
While waist circumference showed a statistically positive significant correlation with malignant lesion
in both pre and post-menopausal women (r=0.32 & p=0.00) (r=0.42 & p=0.01) respectively (Table
3&4).

Table 3: Correlation between breast lesion and BMI in pre and post-menopausal Egyptian women

BMI
Breast lesion Pre-menopausal Post-menopausal
r P-value r P-value
Benign -0.43 0.05%* -0.36 0.06
Malignant -0.27 0.07 0.46 0.00%*

*p-value <0.05 is significant; **p-value <0.01 is highly significant

Table 4: Correlation between breast lesion and waist circumference in pre and post-menopausal
Egyptian women

Waist Circumference

Breast lesion Pre-menopausal Post-menopausal
r P-value r P-value
Benign -0.12 0.07 -0.28 0.06
Malignant 0.32 0.00** 0.42 0.01**

*p-value <0.05 is significant; **p-value <0.01 is highly significant

4. Discussion

Menopausal status influences breast lesion outcomes and prognoses (Godina et al., 2020). One of
the few risk factors for breast mass that may be changed is anthropometry. It is regarded as essential to
the genesis of breast cancer. However, there is ongoing debate in the research regarding the relationship
between anthropometry and breast lesion risk, which is impacted by a variety of factors such as
menopausal state, lifestyle, ethnicity, and reproduction (AlFaris et al., 2020) Also, it is still debatable
if menopause status and obesity or increased adiposity are related ('Garcia-Estévez et al., 2021).

On analyzing our results, we deduced that, regarding anthropometric parameters, females with high
BMI (obese) were highly frequently in post-menopausal women, as well as the age, which was
significantly older in post-menopausal patients. According to a different study, the two primary
characteristics of breast masses in Egyptian women were the preponderance of advanced stage and
young age at diagnosis. This demonstrates how age can be a stand-alone predictor of biological
aggression (Kanbayti.et al., 2021).

Despite having much higher HC, post-menopausal women had significantly higher WC than pre-
menopausal women. There was insignificant change at the WHR between both groups. Moccia et al.
also provided an explanation for these findings, stating that an increase in adiposity, which
preferentially accumulates in the abdominal region, is linked to the menopausal transition. The
phenomena can be explained by hypo-estrogenism and the imbalance of the androgen/estrogen ratio,
while other hormonal factors most likely also contribute (Moccia et al., 2022).

However, a recent cross-sectional study investigate the relationship between women's
anthropometric and body composition indices and menopausal state, concluded that the adjusted model
did not find any association with anthropometric indices and menopausal status. Although menopause
causes a number of health issues and is linked to obesity, it is unclear how menopausal status and obesity
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are related because of a number of confounding factors, including age and decreased physical activity
("Garcia-Estévez et al., 2021).

BMI, WC, and WHR were consistently greater among participants with breast cancer, according to
our study. Overweight and obese women were significantly more likely to have malignant breast lesions
in postmenopausal women, whereas normal-weight women showed no alterations. BMI had a
statistically significant positive correlation with malignant lesions in post-menopausal women. In
addition, waist circumference had a statistically positive significant correlation with malignant lesion
in both pre and post-menopausal women. Consequently, central obesity seems to be a major risk factor
for breast cancer in postmenopausal women. Other reports in the literature concurred with this finding
(Okoli et al., 2020). An Indian study, on the other hand, found that while high BMI was not linked to
either premenopausal or postmenopausal breast cancers, higher WC and WHR were linked to an
increased risk of premenopausal breast cancer (Mohanty and Mohanty 2021).

Obesity generally influences breast cancer incidence by generating metabolic and hormonal
abnormalities (Danino et al., 2019). The influence of hyperinsulinemia may be the cause, according to
some authors. Insulin increases leptin, decreases adiponectin, and prevents the liver from producing sex
hormone-binding globulin. Furthermore, insulin controls the expression of vascular endothelial growth
factor. Together, these chemicals hasten cell divisions and trigger transcriptional factor synthesis, which
promotes the development of breast cancer (Bapat er al. 2022).

In the present study, BIRADS classification of breast lesions by sono-mammography was done; the
normal breast tissues (BIRADS 1) and benign breast lesions (BIRADS 2) were more frequently detected
in the pre-menopausal females. While insignificant differences were detected in (BIRADS 3) breast
lesions between pre- and post-menopausal patients. The malignant breast lesions (BIRADS 4 & 5) were
significantly frequent in postmenopausal women. The association between elastography findings and
anthropometric parameters was done in this study and revealed that in premenopausal women, there
was a very noteworthy association between benign breast lesions and normal-weight (BMI) women,
denoting that most of the lesions in normal-weight BMI are benign. Women who were overweight or
obese and had breast lesions showed negligible changes. A meta-analysis containing data from 12
prospective cohort studies with 22,728,674 people showed similar results. A marginally positive
connection was found in the meta-analysis, indicating that the risk of breast cancer increased by 2% for
every 5 kg/m?2 increase in BMI. Surprisingly, premenopausal women with greater BMIs seemed to have
a lower risk of breast cancer (Liu et al., 2018).

Researchers Xia and colleagues and Guo and colleagues conducted meta-analyses and found that a
perimenopausal BMI can reduce the incidence of breast cancer by 0.07. According to them, there was
no statistically significant correlation. The risk of breast cancer, on the other hand, might be
considerably increased by an increase in BMI during the postmenopausal period, with chances of 0.21.
According to these data, a higher BMI represents a substantial risk factor for breast cancer development
during the postmenopausal phase but does not provide protection against breast cancer during the
premenopausal period (Guo et al., 2016; Xia et al., 2014).

Researchers also found that menopause is a significant risk factor because breast cancer differs in
premenopausal and postmenopausal women in terms of its causes and features. Being overweight, for
example, increases the risk of breast cancer in postmenopausal women but is less common in
premenopausal women, though some research indicates an inverse association (Heer ef al., 2020).

We advise educating women over 40 about the importance of yearly and routine screening tests for
the early diagnosis of breast cancer. our study suggests the need to manage obesity in breast cancer
prevention especially in post-menopausal women. The implementation of public health initiatives that
guarantee access to suitable, reasonably priced diagnostic testing and treatment is necessary to lessen
the burden of breast cancer.

5. Conclusion

Pre-menopausal Egyptian women were more likely to have benign breast lesions, while post-
menopausal women were more likely to have malignant breast disease. The effects of obesity differ in
both of them. According to this study, postmenopausal women who are obese have a higher risk of
developing malignant breast lesions. A large waist circumference is also linked to an increased risk of
malignant breast lesions, which highlights the significance of taking this into account.
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