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INTRODUCTION
Hyperplasia of women reproductive organs remain im-
portant public health problems. They are not cancer, but 
may become cancer. Before cancer cells form in tissues of 
the body, the cells go through abnormal changes called 
hyperplasia and dysplasia. Gynecological malignancies 
continue to be an important cause of cancer-related 
mortality [1]. With an estimated annual incidence of 
more than 3.6 million and mortality exceeding 1.3 mil-
lion, these cancers account for nearly 40% of all cancer 
incidence and for more than 30% of all cancer mortality 
in women worldwide [2]. Breast cancer are the top three 
malignancies involving the female reproductive system 
worldwide. According to literature, in 2020, Breast can-
cer surpassed lung cancer as the most common type 
of cancer diagnosed in women, with an estimated 2.3 
million new cases in 2020 accounted for 6.9% of all can-
cer-related deaths, making it the leading cause of cancer 

death in women as well. Cervical cancer is currently the 
second most common gynecological cancer, with 0.6 
million new cases in 2020, and it is the fourth leading 
cause of cancer death in women, with approximately 
342,000 deaths worldwide. Ovarian cancer is the fourth 
most common gynecological malignancy, with 313,959 
new cases and 207,252 deaths in 2020, making it the 
most lethal gynecological cancer [2-4].

Researchers in many countries around the world are 
paying attention search for modern diagnostic crite-
ria, risk factors of hyperplasia of women reproductive 
organs and optimal treatment concepts. Hyperplasia 
is thought to be part of the complex transition of cells 
that may evolve into reproductive organs cancer. The 
process begins when normal cell development and 
growth become disrupted, causing an overproduction 
of normal-looking cells (hyperplasia). However, it’s not 
clear what causes hyperplasia.
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ABSTRACT
The aim: To determine the role of infectious diseases as the cause of the Cervical, Ovarian and Breast hyperplasia in Ukraine. 
Materials and methods: We conducted a retrospective multicenter cohort study from January 1st, 2020 to December 31st, 2022. This study included patients 
aged 20-59 years with a diagnosis of hyperproliferative pathology of the women reproductive organs without atypia, who sought medical care for hyperplastic 
processes admitted to the 12 hospitals from 9 regions of Ukraine.
Results: We had examined 4,713 women; out of which 81.1% met the clinical definition of female reproductive organs hyperplasia. Of all hyperplasia cases, 
most frequently recorded types were breast hyperplasia (41,7%), followed by cervical hyperplasia (31,1%) and ovarian hyperplasia (27,2%). History of Cervicitis 
(p<0.001), Vaginal cuff infection (p<0.001), Oophoritis (p<0.001), and Mastitis (p<0.001) were identified as independent risk factors of Cervical, Ovarian 
and Breast hyperplasia. 
Conclusions: This study showed that surgical site infections after obstetric and gynecological operations are is the cause of Cervical, Ovarian and Breast 
hyperplasia. Therefore, early detection and treatment SSIs can reduce the risk of hyperplasia these organs. 
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Hyperproliferative pathology of the women repro-
ductive organs (hyperplasia) occupies a special place 
among the risk factors for cervical, ovarian and breast 
cancer. Despite numerous studies, neither the etiology 
nor the pathogenesis of hyperplastic processes has 
been elucidated to date, so treatment options are not 
fully substantiated. According to literature, the leading 
role in the pathogenesis of hyperplasia in patients of 
reproductive age is attributed to the increased estrogen 
concentrations arising from the absence or insufficient 
antestrogenic effect of progesterone. However, the 
results of researches of the last years testify in favor of 
infectious-inf lammatory concept of developing the 
hyperplastic processes of genitals [2, 4-7]. 

In the context of economic turmoil, high mortality 
rates and given the low birth rate in Ukraine, the prob-
lem of maintaining reproductive health is extremely rel-
evant and acquires high medical and social significance, 
in turn, is a qualitative criterion for the reproduction of 
the population at the population level [8, 9]. However, 
the data on the prevalence of Cervical, Ovarian and 
Breast hyperplasia in various population in our country 
is not known. There is an urgent need for initiation of 
community screening and educational programs for the 
control and prevention of female reproductive organs 
cancer in Ukraine.

THE AIM
The aim of this study was to determine the role of in-
fectious diseases as the cause of the Cervical, Ovarian 
and Breast hyperplasia in Ukraine.

MATERIALS AND METHODS

STUDY DESIGN, SETTINGS AND PARTICIPANTS
We conducted a retrospective cohort study from Janu-
ary 1st, 2020 to December 31st, 2022. This study includ-
ed patients of the gynecological departments of the 
various hospitals with a diagnosis of hyperproliferative 
pathology of the women reproductive organs without 
atypia, who sought medical care for hyperplastic pro-
cesses in reproductive age. We compiled list of the 14 
women hospitals. Of these, only 12 hospitals from 9 
regions (Lviv, Vinnytsia, Zhytomyr, Kyiv, Sumy, Dnipro, 
Kharkiv, Zaporizhzhia, and Odesa) of Ukraine agreed to 
take part in our study. The age of women ranged from 
18 to 59 years (average 34.52 ± 2.51). The inclusion cri-
teria in this study for participants were as follows: the 
presence of benign hyperplasia of the female genital 
organs; local residents. The exclusion criteria: pregnant 
women, menstruating women, women with invasive 

carcinoma at the time of clinical evaluation, and women 
previously treated for cervical neoplasm were excluded 
from the study.

DEFINITION
Diagnosis of hyperplasia of reproductive organs should 
be based upon histological assessment of a tissue sam-
ple obtained by biopsy, curettage, or hysterectomy and 
ultrasound method. In this study hyperplasia is classified 
by whether certain cell changes are present or absent. If 
abnormal changes are present, it is called atypical.

DATA COLLECTION
We examined 185 patients of the gynecological de-
partments various hospitals. Histological examination 
of cervical, ovarian and breast tissue was performed 
according to the generally accepted method. The sur-
gical material and cervical, ovarian and breast tissue 
obtained by hysteroscopy and aspiration biopsy were 
subjected to morphological examination. Biopsy mate-
rial was fixed in 10% neutral formalin. Further process-
ing was performed according to the standard generally 
accepted unified method. All procedures were carried 
out in accordance with the ethical standards of the re-
sponsible committee on human experimentation and 
with the Helsinki Declaration of 1975, as revised in 2000. 
All patients were divided into three groups, up to group 
I women with cervical hyperplasia; group II – patients 
diagnosed with ovarian hyperplasia; group III included 
patients with breast hyperplasia. This work includes 
interviews, questionnaires, and examinations medical 
records for the all patients. In our study a standard data 
collection form was created to extract demographic and 
clinical data, and outcome information from routine 
patient records. In this study patients’ folders and the 
hospitals’ database were used to obtain all the other 
information needed concerning the study participants 
clinical and gynecological history. Women who did not 
give informed consent for this study were excluded.

ETHICS
Ethical clearance for this study was obtained from the 
ethics committee of the Shupyk National Healthcare 
University of Ukraine. This study was performed in line 
with the principles of the Declaration of Helsinki.

STATISTICAL ANALYSIS
All clinical and other information needed concern-
ing the study participants and gynecological history 
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were entered in an Excel (Microsoft Corp., Redmond, 
WA, USA) database for statistical analysis. Results 
are expressed as median (range), mean ± standard 
deviation for continuous variables, and number and 
corresponding percentage for qualitative variables. In 
this study chi-square test/Fischer’s Exact test and the 
binary logistic regression analysis were employed to 
test for associations and the strength thereof between 
the dependent variable and independent variables. All 
statistical analyses were two-sided and significance was 
set at P < 0.05.

RESULTS
In our study, between January 2020 and December 2022, 
we had examined 4,713 women; out of which 3,822 
(81.1%) met the clinical definition of female reproductive 
organs hyperplasia. The epithelial cell abnormalities con-
stituted 3.2% of all cases and rest of 3,690 cases (96.8%) 
fell in the category of negative for intraepithelial lesion 
or malignancy. Of all hyperplasia cases, most frequently 
recorded types were breast hyperplasia (41,7%, [95% 
confidence interval (CI), 40.9-42.5]), followed by cervical 
hyperplasia (31,1%, [95% (CI), 30.3-31.8]) and ovarian 
hyperplasia (27,2%, [95% (CI), 26.5-27.9]). 

This study showed that the situation with female re-
productive organs hyperplasia in Ukraine varies greatly 
by region. In general, lower breast, cervical and ovarian 
hyperplasia percentages were reported by Ukrainian 
regions in the east while higher percentages were re-
ported in the central region, north, south and west of 
Ukraine. In terms of regions, ten-fold fluctuations of the 
indicator values were observed – from the smallest in 
Kharkiv region to the largest in Dnipropetrovsk region 
and in Kyiv. The difference between the smallest and 
largest value of the indicator was threefold. 

The ratio of risks of reproductive organs hyperplasia 
among patients for the period 2020-2022 in most re-
gions was lower than the general figure for Ukraine. The 
lowest indicator of relative risk was in Lviv region (OR 
– 0.56 [95% CI 0.54-0.57], p<0.05), Vinnytsia (OR – 0.56 
[95% CI 0.55-0,57], p<0.05), and Sumy (OR – 0.57 [95% 
CI 0.57–0.58], p<0.05). At the same time on the territory 
of other regions (Vinnytsia (OR – 1.05 [95% CI 1.04–1.07], 
p<0.05), Kharkiv (OR –1.12 [95% CI 1.11 –1.13], p<0.05), 
Dnipro (OR 1.49 [95% CI 1.48–1.50], p<0.05), Zhytomyr 
(OR 1.56 [ 95% CI 1.54–1.5], p<0.05) and Kyiv (OR – 1.26 
[95%) CI 1.24–1.28], p<0.05).

Different risk factors associated with breast, cervical 
and ovarian hyperplasia detected in the present study 
were analyzed in detail. The findings are summarized 
below (Table I). In this study the greatest number of hy-
perplasia cases (45.7%) were in age group 30-49 years, 

followed by 34.7% in age group 20-29 years. The epi-
thelial abnormalities including (atypical squamous and 
glandular cells of undetermined significance, atypical 
glandular cells of undetermined significance, low-grade 
squamous intraepithelial lesion, high-grade squamous 
intraepithelial lesion, and squamous cell carcinoma con-
stituted 3.2% of all cases. A progressive rise was seen in 
the frequency of cytopathological abnormalities with 
increasing age, and maximum frequency of low-grade 
squamous intraepithelial lesion, high-grade squamous 
intraepithelial lesion, and breast, cervical and ovarian 
carcinoma was observed in age above 40 years.

Table II showed the odds ratio (OR) and 95% confi-
dence interval (CI) for the risk factors associated with 
hyperplasia of female reproductive organs in logistic 
multivariate regression analyses. Unsurprisingly, cervi-
cal, ovarian and breast hyperplasia was associated with 
history of Cervicitis (p<0.001), Vaginal cuff infection 
(p<0.001), Oophoritis (p<0.001), and Mastitis (p<0.001) 
as shown in logistic regression analysis. Further, there 
were differences among risk factors associated with 
cervical, ovarian and breast hyperplasia. 

DISCUSSION
To the best of our knowledge, this is the first study 
examining healthcare-associated infections associated 
with obstetric and gynecological surgeries as a cause of 
female reproductive organs hyperplasia in Ukraine. In 
this study we had examined 4,713 women; out of which 
81.1% met the clinical definition of female reproductive 
organs hyperplasia. The epithelial cell abnormalities 
constituted 3.2% of all cases and rest of 96.8% fell in the 
category of negative for intraepithelial lesion or malig-
nancy. Of all hyperplasia cases, most frequently recorded 
types were breast hyperplasia (41,7%), followed by cervi-
cal hyperplasia (31,1%) and ovarian hyperplasia (27,2%). 
Cervical, ovarian and breast hyperplasia was associated 
with history of Cervicitis, Vaginal cuff infection, Oophor-
itis, and Mastitis as shown in logistic regression analysis. 
Further, there were differences among risk factors as-
sociated with cervical, ovarian and breast hyperplasia. 

In this study the main factors associated with cervical, 
ovarian and breast hyperplasia were history surgical 
site infections (SSIs) after obstetric and gynecological 
surgeries. The prevalence of SSIs after obstetric and 
gynecological surgeries varies greatly in different coun-
tries and regions, and change all the times. The SSI cases 
estimates use different definitions considering different 
periods, which make direct comparisons difficult be-
tween various studies. SSIs in Ukraine are among the 
most common healthcare-associated infections (HAIs) 
after, obstetric and gynecological surgeries [10].
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Table I. Characteristics of women with breast, cervical and ovarian hyperplasia in Ukraine (2020-2022) 

Variables
All hyperplasia cases

(n=3,822) p-value 95% CI
n %

Age (years)

20-29 296 7,7 <0.001 6.2 – 9.2

30-39 646 16,9   15.4 – 18.4

40-49 1243 32,5   31.2 – 33.8

≥50 1637 42,8   41.6 – 44.1

Education        

Primary 2529 66,2 0,517 65.3 – 67.1

High school or technical secondary school 321 8,4   6.9 – 9.9

Bachelor’s degree and above 972 25,4   24.0 – 26.8

Smoking        

No 1399 36,6 0,681 35.3 – 37.9

No, secondhand smoke 784 20,5   19.1 – 21.9

Yes 1639 42,9   41.7 – 44.1

Drinking        

No 2184 57,1 0,638 56.1 – 58.2

Yes 1638 42,9   41.7 – 44.1

BMI (kg/m2)        

Thin 1641 42,9 0,472 41.7 – 44.1

Normal 1796 47   45.8 – 48.2

Overweight 321 8,4   6.9 – 9.9

Obese 64 1,7   1.1 – 2.3

Bacterial vaginosis        

No 1984 51,9 0,512 50.8 – 53.1

Yes 1837 48,1   46.9 – 49.3

History of Pelvic abscess or cellulitis        

No 2678 70,1 <0.001 69.2 – 71.0

Yes 1144 29,9   28.6 – 31.2

History of Adnexa utery        

No 2891 75,6 <0.001 74.8 – 76.4

Yes 931 24,4   21.0 – 25.8

History of Cervicitis        

No 634 16,6 <0.001 15.2 – 18.0

Yes 3188 83,4 82.7 – 84.1

History of Oophoritis        

No 604 15,8 <0.001 14.3 – 17.3

Yes 3218 84,2   83.6 – 84.8

History of Endometritis        

No 2837 74,2 <0.001 73.4 – 75.1

Yes 985 25,8   24.5 – 27.1

History of Chorioamnionitis        

No 3610 94,5 <0.001 94.1 – 94.9

Yes 212 5,5   4.0 – 7.0 
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According to literature, the prevalence of healthcare-as-
sociated deep pelvic tissue infection and other infections 
of the female reproductive tract after obstetric and gyne-
cologic surgery in Ukraine was 26.3%. Incidence rate of HAI 
was: 13.3% Pelvic abscess or cellulitis, 14.6% Adnexa utery, 

9.5% Salpingitis, 7.1% Oophoritis, 12.2% Parametritis, 4.6% 
Chorioamnionitis, and 38.8% Bacterial Vaginitis [11], and 
11.6% breast abscess, and 88.4% postpartum mastitis [12]. 
The prevalence of HAIs varies from country to country and 
ranges from 1.8% to 48% [10]. Incidence of SSI after induced 

History of Vaginal cuff infection        

No 3109 81,3 <0.001 80.6 – 82.0

Yes 713 18,7   17.3 – 20.1

History of Episiotomy infection        

No 2810 73,5 <0.001 72.7 – 74.3

Yes 1012 26,5   25.2 – 27.8

History of Mastitis        

No 510 13,3 <0.001 11.8 14.8

Yes 3312 86,7   86.1 – 87.3

History of Chlamydial infections        

No 1789 46,8 0,378 45.6 – 48.0

Yes 2033 53,2   52.1 – 54.3

History of sexually transmitted infections        

No 2701 70,7 <0.001 69.8 – 71.6

Yes 1121 29,3   27.9 – 30.7

CI, confidence interval
BMI, Body Mass Index

Table II. Logistic multivariate regression analyses of risk factors for breast, cervical and ovarian hyperplasia among women in Ukraine (2020-2022)

Characteristics p-value Unadjusted OR
(95% CI) p-value Adjusted OR

(95% CI)

Age (years)

< 0.001   < 0.001

20-29 Ref   Ref

30-39 0.003 9.379 (2.165–40.619) 0.011 6.862 (1.557–30.247)

40-49 0.012 6.618(1.549–28.274) 0.031 5.036 (1.163–21.83)

≥50 0.025 5.577 (1.244–25.011) 0.109 3.49 (0.758–16.071)

History of Cervicitis

No Ref   Ref

Yes < 0.001 9.379 (2.165–40.619) < 0.001 5.033 (1.162–21.81)

History of Oophoritis

No Ref   Ref

Yes < 0.001 3.611 (2.234–5.831) < 0.001 3.063 (1.819–5.158)

History of Vaginal cuff infection

No Ref   Ref

Yes < 0.001 5.131 (2.662–9.878) < 0.001 3.835 (1.908–7.712)

History of Mastitis

No Ref Ref

Yes < 0.009 3.623 (2.231–5.841) 0.001 3.081 (1.816–5.157)

Constant 0.003 0.109

CI, confidence interval
OR, Odd Ratio

Table I. (continuation)
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The WHO classification of hyperplasia women repro-
ductive organs for the two—hyperplasia without atypia 
(benign hyperplasia) and atypical hyperplasia—should 
be applied in order to guarantee comparability of 
histopathological data both in clinical practice and in 
academic studies. The presence or absence of nuclear 
atypia is the most important factor for appropriate 
therapy planning and monitoring.

CONCLUSIONS
This study showed that surgical site infections after 
obstetric and gynecological operations are is the cause 
of Cervical, Ovarian and Breast hyperplasia. Therefore, 
early detection and treatment SSIs can reduce the risk of 
hyperplasia these organs. A number of different aspects 
should be considered in the treatment of the Cervical, 
Ovarian and Breast Hyperplasia. Depending on the his-
tological features and the patient´s medical history, all 
established risk factors for progression to hyperplasia of 
reproductive organs or the concurrent presence of the 
disease should be determined. However, larger studies 
are needed to confirm these findings.

abortion in Ukraine was 25.9%. Of these SSIs, 25.9 were 
Endometritis, 21.8% Bacterial Vaginitis, 14.3% Parametritis, 
13.1% Cervicitis, 9.9% Adnexa utery, 7.8% Salpingitis, 6.3% 
Chorioamnionitis, and 0.9% other reproductive tract in-
fections [8]. Despite the introduction into surgical practice 
of new diagnostic technologies and treatment, as well as 
broad-spectrum antibiotics, the number of SSI after ob-
stetric and gynecological surgeries is not decreasing [13]. 

A number of different aspects should be considered in the 
treatment of the Cervical, Ovarian and Breast Hyperplasia. 
Depending on the histological features and the patient´s 
medical history, all established risk factors for progression 
to hyperplasia of reproductive organs or the concurrent 
presence of the infectious diseases should be determined.

Women who have a history of Cervical, Ovarian and Breast 
infections are at greater risk for progression to hyperplasia 
and of poor outcomes in pregnancies. Health providers in 
hospitals should be aware of this risk when treating patients 
with a history of poor pregnancy outcomes. In addition, a 
specialized gyneco-pathologist should be consulted given 
the diagnostic uncertainties of differentiating between Cer-
vical, Ovarian and Breast Hyperplasia, atypical hyperplasia, 
and cancer of reproductive organs.
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