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ABSTRACT 
 

Introduction: Uterine myomas are the most common benign neoplasms of the female reproductive tract and a major public health concern in reproductive age 
women. Uterine myomas are made of abnormal smooth uterine muscle cells and fibroblasts surrounded by extensive amount of extracellular matrix (ECM). 
However, other very important pathways exist, which are not only hormone-dependent. So we would like to make a systematic review to know what the causes 
of uterine myoma are. Methods: We performed a Google scholar search of papers published from 2017 until 2021, using the Medical Subject Heading terms 
“uterine myoma” or “leiomyoma” combined with “hormone" or "estrogen" or "factor" or "risk factors" and free search terms “hormone” or “estrogen” in 
combination with “fibroids” or “uterine fibroids” or “myoma” or “uterine myoma” or “leiomyoma” or “uterine leiomyoma”. Result and Discussion: We identified 
146 potentially relevant citations. Based on the title and abstracts, full texts of 23 articles were selected for detailed evaluation. Of these articles, 12 articles were 
excluded. The remaining 11 articles met our criteria and were therefore included in the analysis. Conclusion: Uterine myoma is cause by multifactorial. Besides 
of Estrogenic, there are many factors that can increase of uterine myoma percentages. The other factors are age between 30-50 years old, the inflammatory 
process in uterus, vitamin D deficiency, air pollution, alcohol consumption, body mass index > 25, the concentration of MCM protein and CYP1A1 gene. 
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INTRODUCTION 
 

Uterine Myomaare the most common benign neoplasms of the female 
reproductive tract and a major public health concern in reproductive 
age women. The overall incidence of those lesions is hard to 
determine as there are only few well performed studies. However, in 
some populations, it may even reach 70% of women [1]. Although 
most women with Uterine myoma are asymptomatic, over 30% of 
them will present with various symptoms. Uterine Myoma cause 
significant morbidity and may compromise daily activities, 
relationships or workplace performance [2,3].Uterine Myoma are 
made of abnormal smooth uterine muscle cells and fibroblasts 
surrounded by extensive amount of extracellular matrix (ECM) 
including collagens, fibronectin, laminins, and proteoglycans [4,5]. 
One of the most important things about uterine myoma is their 
tendency to grow, which depending on the location, may cause 
clinical symptoms. The incidence of uterine myoma is increase in the 
United States. It said the incidence is 2-12.8 people by 1000 women 
each year [6]. Research that has been done in Nigeria (Department of 
Gynecology, University of Nigeria) found that the prevalence of 
uterine myoma was 9.8%. Whereas research in Indonesia in 2008 
found uterine myoma around 19.8%, and in 2009was 11.70% [7]. 
Also from the other studies getting 2.39%-11.70% [8]. According to 
research in the gynecology from Hospital Dr. 
MargonoSoekardjoPurwokertoto prevalence of uterine myoma 
reached 63.0% [9] Complex signaling pathway alterations are crucial 
for uterine myoma development, but the exact underlying biology of 
uterine myoma is unclear. The topic of the pathophysiology of uterine 
myoma focuses mostly on steroids and other hormones [4,10]. 
However, other very important pathways exist, which are not only 
hormone-dependent. So we would like to make a systematic review 
to know what the causes of uterine myoma are.  
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METHOD 
 
We performed a Google scholar search of papers published from 
2017 until 2021, using the Medical Subject Heading terms “uterine 
myoma” or “leiomyoma” combined with “hormone" or "estrogen" or 
"factor" or "risk factors" and free search terms “hormone” or 
“estrogen” in combination with “fibroids” or “uterine fibroids” or 
“myoma” or “uterine myoma” or “leiomyoma” or “uterine leiomyoma”. 
Studies were included if they fulfilled the following criteria: a) case-
control or cohort studies, reporting original data; b) studies reporting 
information on the association between hormonal and myoma, and/or 
estimates of the relative risk (RR) or the odds ratio (OR), with the 
corresponding 95% confidence intervals (CI), or frequency distribution 
to calculate them; c) studies where diagnosis of myoma was 
ultrasound or histological confirmed and/or clinically based. The 
exclusion criteria were: a) cross-sectional studies, since in this study 
design exposure and disease are recorded at the same time and it 
could not determine whether the exposure preceded the occurrence 
of uterine myoma, unless the studies included only newly-diagnosed 
myoma cases; b) studies where myoma diagnosis was exclusively 
self-reported. 
 

RESULT 
 
We identified 146 potentially relevant citations. Based on the title and 
abstracts, full texts of 23 articles were selected for detailed 
evaluation. Of these articles, 12 articles were excluded. The 
remaining 11 articles met our criteria and were therefore included in 
the analysis. 
 
From the 11 articles we make a review about all the factors that can 
possibly increase the risk of uterine myoma. Besides estrogen, there 
are several pathways for the formation of uterine myomas in addition 
to hormonal factors: 
 
 



Age 
 

Age has a complex effect on the growth of uterus fibroids. The 
research has been done by Qingxiu L, et al., in 2021, said the 
incidence of fibroids are rare in women younger than 20 years of age, 
but women aged 30–50 have a higher prevalence of uterine fibroids. 
After the age of 50 years, uterine fibroids may shrink. The age range 
in the logistic regression model was 20–55 years. Beyond this range, 
the influence of age on uterine fibroids appeared uncertain. Qingxin L, 
et al., found that before the age of 20 and after the age of 50, 
hormone levels are significantly lower than during the childbearing 
years. Therefore, the uterus grows the fastest during the reproductive 
years.[11] 
 
Inflammatory Process 
 

Some investigators suggest that uterine myoma arise as a 
consequence of a chronically active inflammatory process with the 
cytokines responsible for uterine myoma–associated symptoms, such 
as pain, abnormal uterine bleeding, and infertility. Inflammation 
stimulates myofibroblasts to over express extracellular matrix (ECM), 
which results in a disorganization of ECM components, with an 
aberrant presence of two collagen subtypes, fibronectin and 
proteoglycans [12]. Additionally, numerous studies indicate that the 
deposition and accumulation of ECM in uterine myoma are regulated 
by growth factors, cytokines, and steroid hormones; ECM, in turn, 
sequesters growth factors to promote its own stability as well as to 
limit their activity. This fibrotic response is induced by the recruitment 
of inflammatory cells, which, by releasing inflammatory signals, 
overstimulatemyofibroblasts to produce ECM, resulting in pathological 
fibrosis [13]. 
 
Vitamin D Deficiency 
 
Vitamin D is a group of steroid compounds with a powerful impact on 
many parts of the human body. This vitamin is believed to regulate 
cell proliferation and differentiation, inhibit angiogenesis, and 
stimulate apoptosis. Nowadays, hypovitaminosis D is believed to be a 
major risk factor in the development of uterine myoma. In many 
studies vitamin D appears to be a powerful factor against uterine 
myoma, resulting in the inhibition of tumor cell division and a 
significant reduction in its size, however, the exact role of this 
compound and its receptor in the path physiology of uterine myoma is 
not fully understood. According to available studies, vitamin D and its 
analogs seem to be promising, effective, and low-cost compounds in 
the management of uterine myomas and their clinical symptoms, and 
the anti-tumor activities of vitamin D play an important role in uterine 
myoma biology. The synergy between vitamin D and selected anti-
uterine myoma drugs is a very interesting issue that requires further 
research [14]. 

 
Air Pollution  
 

Air pollution is one of the leading causes of death. Exposure to air 
pollutants affects vital cellular mechanisms and is intimately linked 
with the etiology of many chronic diseases. Air pollution, including 
PM2.5, results in infertility, menstrual irregularity, and endometriosis. 
In addition, chronic exposure to PM2.5 is associated with the 
incidence of clinically symptomatic uterine myoma. A 10-year cohort-
based case-control study including 11,028 Taiwanese women 
diagnosed with uterine myoma suggested that exposure to PM2.5 
and O3 may increase the risk of developing uterine myoma [15]. 
However, only limited studies have investigated the relationship 
between air pollution and uterine myoma development; therefore, 
more studies are needed to confirm these findings in other 
populations. 

Alcohol Consumption 
 

Nurses’ Health Study II revealed the positive association between 
current alcohol consumption and risk of uterine myoma [16,17]. The 
Black Women Health Study concluded that uterine myoma risk 
among African American women is positively correlated with past and 
current alcohol intake [18]. In a study involving 133,000 female 
teachers and school administrators, drinking at least 20 glasses of 
alcohol per day was significantly associated with an increased risk for 
uterine myoma [19]. Alcohol intake also altered the growth factors 
and cytokines, which play a critical role in uterine myoma 
pathogenesis. Moreover, alcohol-induced DNA damage might be a 
contributor. Acetaldehyde, an endogenous and alcohol-derived 
metabolite, caused DNA damage, particularly double-stranded 
breaks, that, despite the activation of recombination repair, resulted in 
chromosomal rearrangements in stem cells [20]. 
 
Body Mass Index 
 
From the research has been done by C. Amruta, et al., in 2020, the 
body mass index is also playing a role in the uterine myomas. From 
the research, out of 100 women studied 63 were nulliparous and 37 
women were multiparous. Incidence of fibroid is inversely proportional 
to parity. When BMI 25, 57 women had fibroids and BMI between 18-
25 group, 37 women were diagnosed with fibroid. So the researcher 
concluded, there is a directly proportional association with BMI. 
Greater the BMI the more was the risk of fibroids.[21] 
 
MCM protein 

 
The MCM (minichromosomal maintenance) protein family consists of 
peptides whose primary function is participation in the molecular 
mechanism of creating replication forks while regulating DNA 
synthesis. Research by Rubisz, P in 2020, found that statistically 
significant stronger expression of all the investigated MCMs was 
observed in uterine myoma patients, as compared to the control 
group. In addition, moderate and strong positive correlations were 
also found between all tested proliferative markers. The expression of 
the MCM-7 protein also correlated positively with Estrogen and 
Progesterone. With regard to clinical and pathological data, there was 
a negative correlation between the expression of MCMs and the 
number of both pregnancies and births. Significant reductions in 
MCM-5 and MCM-7 expression were observed in the group of women 
receiving oral hormonal contraceptives, while smoking women 
showed an increase in MCM-7, Estrogen, and Progesterone.[22] 
 
CYP1A1 enzyme 
 
 

CYPIA1 is a CYP450 enzyme, the main enzyme involved in the 
catabolism of estrogen. CYP1A1 is one of three members of the 
CYP1 family that is involved in the metabolism of a large number of 
xenobiotic. Research that done by Bella S, A, et al., in 2020, found 
that genotype polymorphisms and the CYP1A1 gene allele 
(Ile462Val) are associated with the incidence of uterine myoma 
against ethnic Malays in South Sumatera. But the researcher said, 
the contribution of CYP1A1 itself varies between each population 
because it is also influenced by many things including the presence of 
the hormone estrogen, and the interaction of genes with 
environmental factors. Polymorphisms in the CYP1A1 gene 
(Ile462Val) are a risk factor for uterine myoma in Chinese, Iranian, 
German women due to any change in enzymatic activity.[23] 
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CONCLUSION 
 
Uterine myoma is cause by multifactorial. Besides of Estrogen, there 
are many factors that can increase of uterine myoma percentages. 
The other factors are age between 30-50 years old, the inflammatory 
process in uterus, vitamin D deficiency, air pollution, alcohol 
consumption, body mass index > 25, the concentration of MCM 
protein and CYP1A1 gene. 
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