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Abstract 

Introduction: Polycystic ovary syndrome is one of the most common diseases in society that one of its prominent 
features is the increase in blood estsrogen levels. This increase in estrogen levels in these patients is significantly 
associated with the occurrence of cervical lesions. In this study, we investigated the relationship between these 
disorders.  

Materials and methods: The present study is a prospective case-control study that was conducted between 
December 2021 and March 2023 on 200 patients that referred to the infertility clinic. The number of 200 patients 
was divided into 2 groups of 100 patients and 100 controls group, and the estrogen level and the presence of erosion 
and ectropion were measured in them, and the results were expressed by descriptive and analytical statistical 
methods. 

Results: In this study, estrogen levels in two groups of patients and controls were compared with each other and 
compared with the results of clinical examination in terms of the presence or absence of erosion, and a significant 
correlation was seen between estrogen levels in the two groups with the presence of erosion (P=0.006). There was 

no significant relationship between estrogen level and the presence or absence of ectropion (P=0.76).  

Discussion: The results of this study confirmed the existence of a significant relationship between the level of 
estrogen and the occurrence of erosion in patients, therefore, according to this, regular measurement of the level of 
estrogen in these patients and regular periodic examinations to prevent progression to malignancy seems to be 
necessary. 
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Introduction: 

Today, the health and social welfare of women, who make up half of the 
society's population, is not only recognized as a human right, but also its 
effect on the health of the family and society has become increasingly 
important [1].The importance of women's health in both developed and 
developing countries is undeniable, and studies in this field have a special 

importance [2]. According to the information of the World Health 
Organization, women, due to playing multiple roles in the family and society, 
going through different physiological periods such as puberty, menstruation, 
pregnancy, childbirth and menopause, as well as the possibility of a greater 
risk of suffering from poverty, hunger and malnutrition, heavy workload and 
gender discrimination are considered a high-risk group. Women's health is 
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vulnerable for various reasons and in addition to biological characteristics, it 

is influenced by cultural, social, economic and political factors. In addition 
to these, the social, economic, cultural and many other dimensions of health 
in the society affect women's health [3, 4].  

➢ Polycystic Ovary Syndrome: One of the diseases that commonly 
affect women's health in different societies today is Polycystic 
Ovary Syndrome (PCOS), the prevalence of which is increasing. 
Polycystic ovary syndrome is known as the most common 
endocrine disease in women. Its definition and etiological 

hypotheses are constantly changing and evolving to 
accommodate the expanding knowledge about this syndrome 
with current findings about it. Increased androgen synthesis, 
folliculogenesis disorder and insulin resistance are at the 
pathophysiological core of this syndrome. An unfavorable 
metabolic milieu may reveal genetic features of ovarian 
dysfunction, and overt endocrine disruption can further 
exacerbate metabolic dysregulation [5, 6].  

Polycystic ovary syndrome is defined when at least two of the following 
three features are present: 

✓ Oligo and/or lack of ovulation (menstrual irregularity) 
✓ Clinical and/or biochemical symptoms of hyperandrogenism 

(hirsutism, virilization, etc.) 
✓ Polycystic ovary in ultrasound [7].  

Among other common and worrying problems in women are cervical 
ulcers, which should be given special attention due to their appearance and 

their effects on the physical and mental health of women. 
➢ Ectropion: Cervical ectropion is a benign condition seen in 

women of reproductive age. This disorder results in the 
deposition of cylindrical cells in the vaginal environment, also 
known as cervical ectopy, this condition is also known as 
cervical erosion, which is a misleading term because there is 
actually no cervical erosion [8]. It is a common disease among 
teenagers and pregnant women [9]. The etiology of cervical 
ectropion is related to increased estrogen levels. The cervix is 

very sensitive to estrogen, which causes the proliferation and 
differentiation of its epithelium. Therefore, cervical ectropion is 
usually found in conditions of exposure to high levels of 
estrogen, which is seen in conditions such as pregnancy, women 
using hormonal contraceptives, and during the menstrual years, 
mostly in the ovulation phase [10]. This disorder may also be a 
congenital disease. During the late development of the fetus and 
the first month of life, exposure to the mother's hormone 

stimulates the hyperactivity of the cylindrical epithelium of the 
endometrium and causes cervical ectropion. This disorder is 
uncommon in postmenopausal women. During the menopause 
stage, the level of estrogen is decreasing, causing the cervix to 
shrink, and therefore the extra uterine squamous cell epithelium 
is drawn into it. The prevalence of cervical ectropion is between 
17% and 50%. The prevalence increases with the number of 
pregnancies, but decreases from the age of 35 years [11]. 

Cervical ectropion can be seen in 80% of sexually active 
adolescents. Its prevalence also depends on the type of 
contraception. This disease is more common in women who use 
oral contraceptive pills and is less common in women using 
physical methods of contraception [9].  

➢ Hirsutism: Hirsutism is defined as terminal hair growth that 
usually appears in a male pattern in women. Hirsutism is divided 
into two types caused by androgen and non-androgen. Polycystic 

ovary syndrome is the most common cause of hyper androgenic 
hirsutism and idiopathic hirsutism is the most common cause of 
non-androgenic hirsutism. Idiopathic hirsutism and polycystic 
ovary syndrome together account for 95% of the causes of 
hirsutism [12]. Because increased androgen levels may lead to 
pilosebaceous responses such as acne, excessive sebum 

secretion, or localized or diffuse hair loss, a skin examination is 

important in these patients [13, 14]. 

The Ferriman-Gallwey scoring system was developed by Ferriman and 
Gallwey in 2018 and today, it is widely used to evaluate and quantify 
hirsutism in women. This method now includes nine body areas (excluding 
legs and forearms). To evaluate hair growth, it is rated from 0 (no terminal 
hair growth) to 4. Therefore, the total score can vary from 0 to 36, and a score 
of less than 8 is considered a sign of increased androgen in Caucasian 
women. A score of 8 to 15 is considered mild hirsutism and more than 15 is 

considered moderate to severe hirsutism. For other ethnicities, the amount of 
hair expected for that ethnicity should be considered [15]. Obstetrics and 
Gynecology issues include reproductive disorders or dysfunction of 
estrogen-controlled organs in women. While some of these female problems 
are treatable, some are chronic or fatal, and a number of these disorders also 
interfere with fertility. With increasing invasion and exposure to highly 
endocrine-disrupting chemicals, cases of hormonal disorders are on the rise 
[16]. Some of these reproductive and hormonal abnormalities that these 

patients face are amenorrhea, endometriosis, polycystic ovary syndrome, 
fibroids, infertility, ovarian cancer, miscarriage, ectopic pregnancy and 
premature birth [17, 18]. Apart from the physical effects, polycystic ovary 
syndrome can affect the psychiatric aspects of the patient's life. Anxiety, 
depression, binge eating disorder and bipolar disorder have been observed as 
diseases associated with polycystic ovary syndrome [19].  

Considering this problem and the very destructive effects of this disorder and 
the wide spread of this disease, it seems necessary to investigate other aspects 

of this disease and its related disorders. Among other important disorders 
that are sometimes observed in these patients are ectropion and erosion in 
the cervix. Considering their association with cervical cancer and its higher 
prevalence in these patients, it seems that it is vital to investigate the 
relationship between these lesions in the cervix and polycystic ovaries and 
to investigate their relationship with estrogen levels. Considering the 
importance of this issue in fertility results, in this study, the frequency of 
cervical erosion and ectropion in patients with polycystic ovary syndrome 
compared to the control group and the relationship with estrogen levels in 

patients referred to infertility clinic were investigated.  

Materials & methods:  

The present study is a case-control study that was conducted between 
December 2021 and March 2023 in Iran. In this study, 100 patients with 

polycystic ovary syndrome in the age range of 18 to 50 years, whose disease 
was diagnosed based on ultrasound and lab tests, as the patient group, and 
100 women without polycystic ovary syndrome as the control group were 
chosen. 

Patients were selected from among the patients referred to the clinic without 
a history of diabetes and oral contraceptive use and based on the following 
criteria:  

Inclusion criteria: 

• Patients' satisfaction to participate in the study 

• Age ranges from 18 to 50 years 

• Polycystic ovary syndrome in the case group and not in the 
control group 

• Having a normal pap smear test 

• Having a normal vaginal ultrasound in the control group 
Exclusion criteria:  

• Lack of consent of patients to participate in the study 

• Vaginal bleeding 

• Having an abnormal pap smear test 

• Virginity of patients 

First, a full medical history was obtained from the patients with polycystic 
ovary syndrome and the control group, and the patients were fully examined 
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by 3 gynecologists and examined for the presence of ectropion and erosion 

(in cases of disagreement about the examination results, examination by 2 
persons another specialist was done). Then the estrogen level in the follicular 
phase was measured by ELISA method in all subjects and the obtained 
information was entered in the questionnaires prepared for this purpose. 
Informed consent was obtained from all patients to participate in this 
research project.  

In the descriptive statistics section, mean and standard deviation were used 
to describe and report quantitative variables with normal distribution, and 

median and interquartile range were used for non-normal variables. For 
qualitative variables, ratios were expressed as percentages. SPSS version 27 
software was used for data analysis. One way ANOVA test was used to 

compare quantitative variables in three groups if the data distribution was 

normal, and if the data distribution was not normal, the Kruskal Wallis 
parametric bread test was used, and Mann Whitney test was used to compare 
qualitative variables in three groups. A statistically significant level of 5% 
was considered.  

Results:  

In the current study, the average level of estrogen in the patients and the 
control group was measured, and the average level of estrogen in the control 
group was 72.91 pg/dl and the average level in the patient group was 78.46 
pg/dl. The minimum and maximum levels of estrogen are also shown in 
Table1. (P<0.05). 

 

Group Minimum estrogen level Maximum estrogen level Average estrogen level 

Control 14 pg/dl 239 pg/dl 72.91 pg/dl 

Case 16 pg/dl 390 pg/dl 78.46 pg/dl 

Table 1: The level of estrogen in polycystic ovary syndrome patients and the control group. 

In the next step, the frequency of erosion in the patient group and the control 
group was measured, and in the group of patients with polycystic ovary 
syndrome, the frequency was 28% and in the control group, the frequency 

was 19%, which was significantly higher in the group of patients with 
polycystic ovary syndrome. It was more than the control group (P<0.05). 

 

Group With erosion Without erosion Sum 

Control 19% 81% 100% 

Case 28% 72% 100% 

Table 2: Prevalence of cervical erosion in patients with polycystic ovary syndrome compared to the control group. 

Then, the frequency of ectropion was measured in two groups of patients with polycystic ovary syndrome and the control group, the average frequency 
of which was 23% in the group of patients with polycystic ovary syndrome and 15% in the control group, and this difference was not statistically 
significant (P=0.63). 
 

Group With ectropion Without ectropion Sum 

Control 15% 85% 100% 

Case 23% 77% 100% 

Table 3: Prevalence of cervical ectropion in patients with polycystic ovary syndrome compared to the control group. 

In the current study, estrogen levels were measured in two groups of patients 
and controls and compared with each other, and these values were compared 
with the results of clinical examination in terms of the presence or absence 

of erosion. According to the values obtained from the statistical analysis, 
there was no significant relationship between the estrogen level in the two 
groups with the presence of erosion (P=0.063). 

 

Group Erosion Percentage Average estrogen level 

Case Yes 28% 67.00 pg/dl 

No 72% 75.20 pg/dl 

Control Yes 19% 66.21 pg/dl 

No 81% 71.62 pg/dl 

Table 4: Relationship between estrogen level and cervical erosion in patients with polycystic ovary syndrome and control group. 

The relationship between the estrogen level in the two groups of patients and controls was also measured, and according to the values obtained from the 
statistical analysis, a significant relationship between the estrogen level and the presence or absence of ectropion was seen (P=0.0076). 

 

Group Ectropion Percentage Average estrogen level 

Case Yes 23% 115.21 pg/dl 

No 77% 60.27 pg/dl 

Control Yes 15% 96.20 pg/dl 

No 85% 65.90 pg/dl 

Table 5: Correlation between estrogen level and cervical ectropion in patients with polycystic ovary syndrome and control group. 

According to the results obtained from the experiments in this study, the 

frequency of menstrual disorders was measured in two groups of patients 
with polycystic ovary syndrome and the control group. In the control group,  

75% of patients had no menstrual disorders, 13% had oligomenorrhea, 8% 

amenorrhea, and 4% polymenorrhea, and these values for the group with 
polycystic ovary syndrome were 49%, 32%, 9%, and 10%, respectively. 
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In the investigation of the prevalence of hirsutism among these patients in 

the present study, the frequency of hirsutism was measured in two groups 
with polycystic ovary syndrome and the control group. In the control group, 
82% had no hirsutism, 15% had mild hirsutism, and 3% had moderate 
hirsutism, and no case of severe hirsutism was seen. In the polycystic ovary 
syndrome group, 65% had no hirsutism, 25% had mild hirsutism, 9% had 
moderate hirsutism, and 1% had severe hirsutism.  

In the next step, the average body mass index (BMI) was measured in both 
patient and control groups. which was 23.38 kg/m2 in the patient group and 

22.72 kg/m2 in the control group, which was slightly higher in the group of 
patients with polycystic ovary syndrome, but this difference was not 
statistically significant (P=0.012).  

In the current study, the relationship between estrogen level and body mass 
index was measured in two groups of patients with polycystic ovary 
syndrome and the control group. In the group with polycystic ovary 
syndrome, the relationship between estrogen level and body mass index was 
significant, but in the control group, the relationship was Not very strong 

significance was found (the significance level of the correlation coefficient 
was considered 0.05). 

And finally in the current study, the average age of erosion was 28.79 years 
and the average age of ectropion was 28.05 years, in both groups the average 
age was slightly higher than the non-affected group. 

Discussion:  

Today, due to the widespread prevalence of polycystic ovary syndrome, as 
well as erosion and ectropion in the cervix, and due to the effects, these 
diseases have on the physical and mental health of the general public, it is 
necessary to investigate the various aspects of these diseases and identify 
their effects as much as possible. It is of particular importance to the physical 
and mental health of people. Some of these effects are related to ovulatory 
dysfunction, in that when ovulation does not occur, the normal hormone 

cycle is disrupted, exposing the uterine wall to a constant level of estrogen, 
thus causing the endometrial layer to become too thick and cause abnormal 
bleeding occurs in women, this may also lead to endometrial cancer or a 
prelude to the onset of precancerous changes. In addition, lack of regular 
ovulation can cause infertility. In addition, metabolic syndrome is more 
common in women with polycystic ovary syndrome. 

In the treatment of polycystic ovary syndrome, lifestyle changes such as 
weight loss, nutrition and exercise usually play a very important role. Losing 

just 5 to 10 percent of your body weight can help regulate your menstrual 
cycle and improve symptoms of PCOS. At the same time, weight loss also 
reduces the risk of diabetes and heart diseases in these patients. Also, it 
reduces androgen, cholesterol and insulin levels in many women with PCOS  
[20-25]. 

Studies comparing diets for polycystic ovary syndrome have shown that low-
carbohydrate diets are effective for both weight loss and insulin levels [26]. 
A diet that includes fruits, vegetables, and whole grains can help regulate the 

menstrual cycle. Several studies have shown that 30 minutes of moderate-
intensity exercise at least 3 days a week can help women with PCOS lose 
weight [27]. Besides, losing weight with exercise improves ovulation and 
lowers insulin levels. Exercise is more beneficial if combined with a healthy 
diet.  

Among the other common disorders discussed in this study are cervical 
erosions and ectropion. These disorders have a special place among women's 
diseases due to their overlap with cervical cancer and disorders such as 
cervicitis.  

In the present study, the estrogen levels in patients and control group were 
examined, and a significant correlation was seen between the two, which was 
expected. And in examining the relationship between estrogen level and 

ectropion, a significant relationship was also found, which was consistent 

with the results of similar studies.  

In general, the results of this study confirm the relationship between high 
levels of estrogen in these patients and suggest the need for frequent 
measurement of estrogen levels in patients at risk and frequent periodic 
examinations in these patients. 

Conclusion: 

Considering that the association of ectropion in polycystic ovary syndrome 
patients is high, this point has a special importance in the initial examinations 
and history of patients with ectropion and erosion referred to gynecologists, 
in other words, considering that ectropion is a benign finding. It is and does 
not require additional measures and in contrast to cervicitis and erosion, they 
need more investigation. Gynecologists can differentiate ectropion from 

cervicitis and other lesions of the cervix clinically by obtaining a proper 
history and examination and knowing the relationship between polycystic 
ovary syndrome and polycystic ovary syndrome. Ectropion can be helped by 
this item in better diagnosis. 
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