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Abstract
Introduction

Uterine fibroids and breast fibroadenomas are common female benign neoplasms that are similarly derived
from a single clonal origin and are modulated by estradiol concentration in blood. However, the association
between these neoplasms has not yet been explored. Hence, this study aims to investigate the relationship
between uterine fibroids and breast fibroadenomas.

Methods

A total of 199 women (cases: 72 women with uterine fibroids, control: 127 women without uterine fibroids)
were included in this study. Ultrasound was used to screen for uterine fibroids, and both ultrasound and
biopsy were utilized to diagnose breast fibroadenomas. Logistic regression analysis was used to investigate
the association between uterine fibroids and breast fibroadenomas and the factors associated with the
relationship.

Results

Women with uterine fibroids have more than two times higher odds of having breast fibroadenomas among
older women (p=0.03), more than twofold increased odds of breast fibroadenomas among obese females
(p=0.05), and higher odds of having breast fibroadenomas among postmenopausal transition

participant groups (OR=9.6; 95% CI 1.98-30.14; p-value=0.005).

Conclusion

The association between uterine fibroids and breast fibroadenomas is significantly pronounced among
older, obese, and postmenopausal women. This relationship might be driven by the indirect stimulation of
estrogen hormone receptors via adipose tissue or other lifestyle as well as genetic factors. Therefore, further
larger prospective studies considering these factors are needed to replicate the current findings.
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Introduction

Uterine fibroids and breast fibroadenomas are the most prevalent benign gynecologic disorders in women.
The etiology of these disorders is unknown. A potential causative relationship between these benign tumors
and the expression of sex hormones in the body has been previously reported [1,2]. The increased prevalence
of breast fibroadenomas among younger women is believed to be due to their higher estrogenic activity [3].
Additionally, the administration of hormonal therapy has been found to escalate the risk of developing
uterine fibroids among postmenopausal women [4]. Given that breast fibroadenomas and uterine fibroids
are driven by female reproductive sex hormones |1, 5], the association between them is reasonable. However,
the literature on the relationship between breast fibroadenomas and uterine fibroids is very limited and
conflicting, with one study reporting the presence of an association [6] and another that does not [7].
Therefore, further studies are needed to address these discordant findings among the studies.

Evidence exists for the association of these gynecologic benign tumors with demographic, anthropometric,
genetic, and hormonal factors [8-10]. Despite this evidence, it is unclear if these factors confound the
association between breast fibroadenomas and uterine fibroids. Among the two published studies that
sought the relationship between breast fibroadenomas and uterine fibroids, one study did not adjust for
body mass index (BMI), menopause status, and age [7]. The study reported no association, which might
explain the conflicting findings of the current studies. Thus, future studies are warranted to explore their
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contributing effect.

Given that the incidence of breast fibroadenomas and uterine fibroids differ across countries due to
differences in race, lifestyle, and environmental factors [11,12], the potential link between breast
fibroadenomas and uterine fibroids may be distinct for the Saudi population. However, current studies are
mainly based on the Western population; therefore, this study aims to explore the association between
uterine fibroids and breast fibroadenomas among Saudi women.

Materials And Methods
Study population

A case-control study was conducted with a sample size of 199 subjects. Seventy-two women with at least
one uterine fibroid and who attended King Abdul-Aziz University Hospital for pelvic ultrasound checkups
were considered cases. The control group included 127 women who attended the hospital for different
gynecological causes other than fibroids. Women with diagnosed breast cancer, mastectomy, or
hysterectomy were excluded from the current study. The Institutional Review Board (IRB) of the

Faculty of Medicine, KAU (Reference No: 37-22), granted approval for the study and waived the requirement
for patient consent.

Data collection

Variables such as age, menopause status, BMI, marital status, presence of breast fibroadenomas, and
presence of uterine fibroids were retrospectively collected from the hospital information system (HIS).
Patients with uterine fibroids were diagnosed by transabdominal pelvic ultrasound with a convex probe low-
frequency transducer or by a transvaginal probe. Lumps with ultrasound characteristics of

fibroadenomas, between 1 cm and 2.5 cm in size, discovered in younger females with no familial background
of breast cancer or histologically confirmed by biopsy among individuals with a highly suspicious profile of
malignancy were considered positive for fibroadenomas. The scan results were reported by a consultant
breast radiologist.

Statistical analysis

For statistical purposes, frequencies and means were used as appropriate to describe population
characteristics. The chi-square test was used to explore the differences between cases and control groups in
terms of demographic, anthropometric, and reproductive characteristics. A stratified logistic regression
analysis was conducted to examine the effect of age, BMI, and menopause status on the potential
relationship between uterine fibroids and breast fibroadenomas. Due to a limited number of younger women
(age <30 years old), a threshold for age stratification of 45 years was used in the logistic regression analysis.
All p-values were two-sided and considered statistically significant if they were < 0.05. All statistics were
performed using Statistical Product and Service Solutions (SPSS) for Windows, version 29 (IBM, Armonk, NY,
USA).

Results

A total of 199 females with 72 uterine fibroids were included in this study. The mean age was 44.25 years
(SD: £11.5; range: 19-75 years), and the mean BMI was 28.43 kg/m2 (SD: +6.36; range: 16-49 kg/m2). Most
women were married (71.9%) and premenopausal (66.3%). Nearly half of all the participants were older
(47.2%), and 33.8% were obese. Only 36.4% of females were diagnosed with breast fibroadenoma (Table 7).
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Population characteristics

Age

Presence of uterine fibroid

Presence of breast fibroadenoma

Body mass index (BMI)

Menopause status

Married status

Age mean (+SD) years

BMI mean (+SD) kg/m?

TABLE 1: Population characteristics

Less than or equal to 30 years
Between 31 and 45 years

More than or equal to 46 years
Women with uterine fibroids

Women without uterine fibroids
Women with breast fibroadenoma
Women without breast fibroadenoma
Missing

Underweight

Normal weight

Overweight

Obese

Missing

Premenopausal

Postmenopausal

Married

Not married

Missing

44.25 (SD: +11.5; range: 19-75 years)

28.43 (SD: +6.36; range: 16-49 kg/m?)

SD: standard deviation; BMI: body mass index; n: number of participants

n (%)

28 (14.4)
77 (38.7)
94 (47.2)
72 (36.2)
127 (63.8)
72 (36.1)
126 (63.3)
1(0.58)
6(3)

59 (29.6)
64 (32.1)
67 (33.6)
3(16)
132 (66.3)
67 (33.7)
143 (71.9)
33 (16.6)

23 (11.6)

Patients with uterine fibroid were more likely to be older (p=0.01) and among the postmenopausal women
group (p<0.001). None of the other population characteristics including BMI, and the presence of
fibroadenoma showed significant differences between cases and control groups (p>0.06) (Table 2).
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Patient characteristics

Presence of fibroadenoma

Age

Menopausal status

BMI

Marital status

Cases n (%) Control n (%) p-value

Women with breast fibroadenoma 31 (43.6) 41 (32.2)

0.1
Women without breast fibroadenoma 40 (56.3) 86 (67.7)
Less or equal to 30 years old 3(4.16) 25 (19.6)
Between 31-45 23 (31.9) 54 (42.5) 0.01
More than or equal to 46 years old 46 (63.8) 48 (37.7)
Premenopausal 36 (50) 96 (75.6)

<0.001
Postmenopausal 36 (50) 31 (24.4)
Normal range 18 (25) 41 (32.5)
Overweight 25 (34.7) 39 (31) 0.23
Obese 28 (38.9) 39 (31)
Married 53 (73.6) 90 (70.9)

0.4
Single 9(12.5) 24 (18.9)

TABLE 2: Characteristics of women in cases and control group

BMI: body mass index; n: number of participants

Presence of uterine fibroids

Women without uterine fibroids

Women with uterine fibroids

In univariate logistic regression analysis, there was no significant heterogeneity in the relationship between
uterine fibroids and fibroadenomas (p=0.11) (Table 3).

Presence of breast fibroadenomas OR (95% Cl) p-value
1 (reference)

1.62 (0.89-2.95)

TABLE 3: Odds ratios of fibroadenomas in relation to uterine fibroids

OR: odds ratio; 95% Cl: 95% confidence interval

According to the univariate logistic regression analysis stratified by population characteristics, there were
more than two times higher odds of having breast fibroadenomas among older women with uterine fibroids
compared to those without (p=0.03). Obese women with uterine fibroids had more than a twofold increased
odds of breast fibroadenomas (p=0.05). Relative to premenopausal women with uterine fibroids, those who
were among the postmenopausal women group had higher odds of having breast fibroadenomas (OR=9.6;
95% CI=1.98-30.14; p-value=0.005) (Table 4).
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Population characteristics

Age
Women with uterine
fibroids
BMI
Menopause
status

Presence of breast fibroadenoma  Absence of breast fiboroadenoma p-

OR (95% CI) OR (95% CI) value
Less than and equal to

2.11(0.85-5.24) 0.47 (0.19-1.17) 0.1
45 years
More than or equal to 46

2.92 (1.06-2.08) 0.34 (0.12-0.94) 0.03
years old
Normal weight 1.37 (0.43-4.34) 0.73 (0.23-2.31) 0.5
Overweight 1.76 (0.62-5) 0.56 (0.20-1.60) 0.28
Obese 2.69 (1.95-7.63) 0.37 (0.13-0.95) 0.05
Premenopausal 1.30 (0.60-2.82) 0.76 (0.35-1.65) 0.4
postmenopausal 9.6 ( 1.98-30.14) 0.1 (0.02-0.5) 0.005

TABLE 4: Odds ratios of fibroadenomas in relation to uterine fibroid by population characteristics

including age, BMI, and menopause status

BMI: body mass index; OR: odds ratio; 95% Cl: 95% confidence interval

Discussion

Our findings show that uterine fibroids are significantly associated with breast fibroadenoma among certain
categories of women. These findings suggest that several complex potential pathways are in favor of the
effect of hormonal factors on the relationship between breast fibroadenomas and uterine fibroids.
Importantly, the biosynthesis of hormones is different among women. Younger premenopausal women
mainly have estrogen from their ovaries, while obese postmenopausal females synthesize estrogen from
adipose tissue using aromatase enzymes existing in fat [13,14].

The potential link between uterine fibroids and breast fibroadenomas has been investigated by previous
case-control studies, but with conflicting findings. Although Moini et al.'s study, which included 610 Iranian
women and explored the relationship between uterine fibroids and breast fibroadenomas, found no
evidence of association [7], Spinos et al.'s study, conducted among the Greek population (120 women),
concluded that women with uterine fibroids are frequently diagnosed with breast fibroadenoma [6]. Our
work differs from the prior reported studies in that the odds ratios of breast fibroadenomas among women
with uterine fibroids were stratified by demographic and anthropometric factors to explore the relationship
between these two neoplasms. Doing so has led us to explore which categories of women experience the
coexistence of uterine fibroids and breast fibroadenomas.

It was evident that the key agent of an increased risk of breast fibroadenomas and uterine fibroids is related
to an increased amount of body fat, which is known as the main source of sex hormone

receptor biosynthesis among obese postmenopausal women [5,14]. Higher estrogenic activity induced by the
aromatase enzyme in adipose tissue of these categories of women may promote the growth of these benign
neoplasms. Therefore, it is plausible that the association between uterine fibroids and breast fibroadenomas
is significantly pronounced among postmenopausal and obese females. Interestingly, the findings of the
current study support this hypothesis where the odds of having breast fibroadenoma among women with
uterine fibroids were found to be significantly higher among obese and postmenopausal women.

It is well established that breast fibroadenoma is common among women in their 20s, whereas uterine
fibroids are prevalent in women in their 40s [15,16]. Additionally, these benign diseases are known to
decrease in size with age and menopausal status, suggesting that they are modulated by endogenous sex
hormone concentration in the blood that gradually drops during perimenopause and menopause stages
[2,17]. In the present study, however, it is found that both uterine fibroids and breast fibroadenomas
coexisted among older women, categories of women known to have lower estrogenic activity in their bodies.
One potential explanation for these discordant findings is that these neoplasms have a multifactorial nature
where several factors such as hormonal replacement therapy administration, coffee consumption, smoking,
race, and genetic factors may escalate estrogen circulating levels in the bloodstream, which, in turn,
contribute to the development of these lesions among these categories of women. Unfortunately, data on
these factors were not available, and, therefore, further studies considering these factors are needed to
confirm the relationship between uterine fibroids and breast fibroadenomas among these categories of
women. Additionally, it is important to note that the date of diagnosis that was considered in the current
study does not necessarily reflect the actual date of lesion development. Therefore, the other explanation for
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the coexistence of both lesions among elderly women could be attributed to benign lesions that developed
earlier among asymptomatic women and kept growing during old age due to the factors mentioned above.

Currently, there is no clear scientific evidence to suggest that marital status has a role in the
pathophysiology of fibroids and fibroadenomas. However, it is important to note that married women have
been shown to have significantly higher levels of estradiol and progesterone hormones than unmarried
women [18]. Additionally, it is well-established that the growth and proliferation of breast

fibroadenomas and uterine fibroids are stimulated by hormones including estrogen and progesterone [1,2].
Not surprisingly, therefore, the factor of marital status has contributed to the pathogenesis of uterine
fibroids and breast fibroadenomas. However, the current study is unable to confirm this hypothesis due to
the small number of single women included in the study. Therefore, larger future studies are needed to
explore the role of this factor on the etiology of uterine fibroids and breast fibroadenomas.

Fibroadenomas and uterine fibroids can poorly affect a patient’s quality of life if they are lately diagnosed,
and fibroadenomas have been found to confer a slight risk of developing malignant tumors in the future [19-
21]. Therefore, if our findings are confirmed by larger prospective studies, this would help to improve the
knowledge of the underlying pathophysiology of the association between uterine fibroids and breast
fibroadenomas. Additionally, it should help inform decision-making regarding the management and
screening of patients with these benign tumors.

While the findings of this study are encouraging, it is important that they be interpreted with caution due to
several limitations including small sample size, reliant on an inaccurate date of neoplasm diagnosis, the lack
of histopathology in all cases of uterine fibroids and some cases of fibroadenomas, and incomplete data on
other covariates including hormonal replacement therapy administration, coffee consumption, smoking,
race, status of endogenous sex hormone status, and genetic factors.

Conclusions

The association between uterine fibroids and breast fibroadenomas is significantly pronounced among obese
women. Although breast fibroadenomas and uterine fibroids are associated differently with age, this study
found that both lesions were present among older and postmenopausal women. Despite the lack of clarity
about the mechanisms behind this relationship, genetic and hormonal elements may still play a part.
Therefore, further studies considering these factors are needed to confirm our findings.
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