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ABSTRACT

INTRODUCTION: Polycystic ovarian syndrome (PCOS) is currently one of the most common diseases in women. Ovarian 
dysfunction (irregular menstrual cycle and anovulation), hyperandrogenism, and polycystic ovarian morphology are the most 
frequent manifestations of the syndrome. Its main macroscopic sign is bilateral enlargement of the ovaries with multiple cystic 
and atretic follicles. Moreover, an ovarian biopsy is usually performed in addition to clinical examination allowing for an ac-
curate diagnosis and management. 

AIM: In this study, we sought to analyze the morphological verification of PCOS.
MATERIALS AND METHODS: We analyzed 121 patients admitted to Moscow hospitals for surgical treatment diagnosed of 

PCOS by pathologists. Initially, PCOS was diagnosed at the outpatient examination. Thus, 121 women of reproductive age were 
included in the study after excluding tubal-peritoneal factors, male infertility factors, and menstrual dysfunction. Intraopera-
tively, all patients (n=121) were sampled for histological examination.

The patients were referred to different gynecological hospitals: a municipal clinical hospital (group 1, n=54), a research 
center (group 2, n=48) and a commercial clinic (group 3, n=19). We processed data using parametric and non-parametric me-
thods in the STATISTICA Base software package. Arithmetic means, standard deviations, medians, and percentiles were equally 
determined. Confidence intervals for the arithmetic mean were determined using on the Student-t distribution. Moreover, we 
determined the 95% confidence intervals to the frequencies and the significance of differences in frequencies between the 
groups using binomial distribution and the Chi-square test, respectively.

Some indicators exhibited significantly different distributions from the norm; therefore, non-parametric Mann-Whitney (p2) 
and Wilcoxon criteria were further applied. Differences were considered significant at p <0.05.

RESULTS: Histological findings in 121 (100%) women of reproductive age with a clinical diagnosis of PCOS after surgical 
treatment were analyzed. After primary analysis, the clinical diagnosis was not confirmed in 78 (64%) patients, and histological 
findings of PCOS or PCOS that could not be excluded were obtained for only 43 (36%) women. Re-examination of histological 
samples from these 43 women let to the identifying of two groups of patients: group 1 with a typical histological pattern of 
PCOS (n=6, 14%) and group 2 with the so-called PCOS-like conditions (n=37, 86%). 

CONCLUSIONS: Significant differences were found between the morphological pattern of true PCOS and PCOS-like con-
ditions. Thus, the final diagnosis should made clinically and through imaging, as well as through mandatory morphological 
examination of ovarian biopsy specimens after surgical treatment. 
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яичников и ошибки в его диагностике
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Первый Московский государственный медицинский университет им. И.М. Сеченова (Сеченовский университет), Москва, Российская Федерация 

АННОТАЦИЯ

Введение. Синдром поликистозных яичников (СПКЯ) ― одно из наиболее часто встречаемых в современных ус-
ловиях у женщин заболеваний. Ведущими его признаками являются овариальная дисфункция (нерегулярный мен-
струальный цикл, ановуляция), гиперандрогения, а также поликистозная морфология яичников. Основной макроско-
пический признак ― двустороннее увеличение яичников с множественными кистозно-атрезирующими фолликулами. 
При хирургическом лечении наряду с осмотром проводят биопсию яичников, что позволяет точно поставить диагноз 
и выбрать тактику дальнейшего лечения. 

Цель исследования ― анализ морфологической верификации диагноза «СПКЯ».
Материалы и методы. Авторы проанализировали клиническую трактовку специалистами-патоморфологами диа-

гноза СПКЯ на примере 121 пациентки, поступившей в стационары Москвы для хирургического лечения.
Исходно диагноз СПКЯ установлен на этапе амбулаторного обследования пациенток. Таким образом, в исследова-

ние включили 121 женщину репродуктивного возраста с входящим диагнозом «СПКЯ» при исключении прочих фак-
торов бесплодия и нарушений менструальной функции. Критерии отбора: входящий диагноз для госпитализации ― 
СПКЯ, исключение трубно-перитонеального фактора бесплодия и мужского фактора бесплодия. Интраоперационно 
у всех пациенток (n=121) проводили забор материала для гистологического исследования.

Пациенток направляли для лечения в гинекологические хирургические стационары: в городскую клиническую 
больницу направлены 54 женщины (1-я группа); в научно-исследовательский центр ― 48 женщин (2-я группа); в ком-
мерческую клинику обратились 19 женщин (3-я группа). Статистическая обработка данных проводилась с использова-
нием пакета программ STATISTICA Base с применением параметрических и непараметрических методов. Рассчитыва-
ли средние арифметические, стандартные отклонения, медианы и процентили показателей. Доверительные границы 
к среднему арифметическому рассчитывали на основании распределения Стьюдента. Точные 95% доверительные гра-
ницы к частотам рассчитывали на основании биномиального распределения, достоверность различия частот в груп-
пах ― при помощи критерия хи-квадрат.

Ввиду того, что некоторые исследуемые показатели имели распределения, значительно отличающиеся от нор-
мального, также использовались непараметрические критерии Манна–Уитни (р2) и Вилкоксона. Статистически значи-
мыми различия считались при p <0,05.

Результаты. Проанализированы результаты гистологического заключения у 121 (100%) женщины репродуктив-
ного возраста с клиническим диагнозом «СПКЯ» после хирургического лечения. После первичного анализа клини-
ческий диагноз СПКЯ не был подтверждён гистологическим исследованием у 78 (64%) пациенток, а гистологические 
заключения «СПКЯ» или «нельзя исключить СПКЯ» получены только для 43 (36%) женщин. Повторный пересмотр 
гистологического материала от 43 женщин с условно подтверждённым морфологическим диагнозом СПКЯ позволил 
нам выделить две группы пациенток: 1-ю группу с типичной гистологической картиной СПКЯ (n=6, или 14%) и 2-ю 
группу ― с так называемыми СПКЯ-подобными состояниями (n=37, или 86%).

Заключение. Установлены выраженные различия между морфологической картиной истинного СПКЯ и СПКЯ-
подобных состояний. Таким образом, окончательный диагноз СПКЯ должен быть верифицирован не только на осно-
вании клинических и ультразвуковых признаков, но и при обязательном подтверждении морфологическим исследо-
ванием биоптатов яичников после хирургического лечения.

Ключевые слова: синдром поликистозных яичников; морфология яичников; бесплодие; гистология.
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BACKGROUND
Polycystic ovarian syndrome (PCOS), or Stein–Leventhal 

syndrome, is a disease that affects the structure and function 
of the ovaries, characterized by ovarian hyperandrogenism 
with disruption of menstrual and generative functions. 
Currently, PCOS is one of the pressing problems of 
gynecological endocrinology and one of the main causes of 
infertility in women of reproductive age [1]. PCOS is reported 
in women of reproductive age, and the disease incidence 
is quite variable because of the heterogeneity of clinical 
and endocrinological manifestations and their ambiguous 
assessments. In the last decade, the number of patients 
without typical manifestations of PCOS has increased.

PCOS causes 55–91% of cases of anovulatory infertility, 
which represents an important problem for women and 
society [2]. The first histological description of polycystic 
ovaries was made in 1721 by the Italian physician Antonio 
Vallisneri (1661–730). In 1893, the Russian obstetrician-
gynecologist Kronid Fedorovich Slavyansky (1847–1898) 
first described the clinical presentation of PCOS [3]. In 
patients with PCOS, the morphofunctional characteristics 
of the ovaries have some features that represent a serious 
obstacle to the implementation of reproductive function in 
women of childbearing age. With PCOS, folliculogenesis 
is disrupted, the formation of follicles at the antral stage 
is delayed, and the number of primordial follicles remains 
intact. In addition, the dominant follicle is not stimulated, 
which is manifested by impaired ovulation and changes in 
the morphological structure and increased volume of the 
ovary [4]. Microscopically, numerous cystic-atretic follicles 
with hyperplasia of the theca interna are present under the 
thickened, fibrotic surface layer of the cortex, and the corpora 
lutea and corpora albicans are absent [5].

This study aimed to analyze the coincidence of the 
morphological verification of the diagnosis of PCOS with its 
clinical manifestation.

MATERIALS AND METHODS
The clinical interpretation of the diagnosis of PCOS by 

pathologists was analyzed using a cohort of 121 patients 
admitted for surgical treatment in Moscow hospitals.

Initially, the diagnosis of PCOS was made at the outpatient 
examination stage. This study included 121 women of 
reproductive age with an initial diagnosis of PCOS, excluding 
other factors of infertility. The inclusion criteria were PCOS 
as a diagnosis upon admission for hospitalization and ruled 
out salpingian peritoneal factor of infertility and male factor 
of infertility.

At the preoperative stage, all patients underwent general 
clinical, clinical, laboratory, and instrumental (ultrasound [US]) 
examinations. All patients underwent surgical intervention 
after obtaining informed voluntary consent to participate in 
the study. Intraoperatively, material was collected from all 

patients (n = 121) for histological examination of the ovaries.
Group 1 included 54 female patients aged 21–37 (average 

age, 28.74 ± 3.75) years who were referred to a city clinical 
hospital, group 2 included 48 female patients aged 22–42 
(average age, 28.81 ± 3.67) years who were referred to the 
research center, and group 3 included 19 patients aged 25–
41 (average age, 32.89 ± 3.69) years, who were referred for 
treatment to a commercial clinic. Statistical data processing 
was performed using the STATISTICA software package 
utilizing parametric and nonparametric methods. Arithmetic 
means, standard deviations, medians, and percentiles of 
the indicators were calculated. Confidence limits for the 
arithmetic mean were calculated based on the Student 
distribution. The exact 95% confidence limits for frequencies 
were calculated based on binomial distribution, and the 
significance of differences in frequencies in groups was 
calculated using the chi-square test.

Because some of the studied indicators had distributions 
significantly different from normal, nonparametric Mann–
Whitney (p2) and Wilcoxon tests were also used. Differences 
were considered statistically significant at p <0.05.

This study was approved by the Local Ethics Committee 
of the I.M. Sechenov First Moscow State Medical University 
(extract from the LEC protocol dated December 17, 2021, 
No. 2321). All patients signed an informed consent to 
participate in the study and publish their medical data.

RESULTS
The results of histological examination of ovarian 

tissues obtained from women of reproductive age diagnosed 
with PCOS after surgical treatment were analyzed. At the 
prehospital stage, in all patients (n = 121), the diagnosis 
of PCOS was confirmed using US criteria. Histological 
studies were performed in 121 patients. After analyzing 
the histological findings, the diagnosis of PCOS was not 
confirmed in 78 (64%) patients, and histological findings 
in the form of “PCOS” or “PCOS cannot be ruled out” were 
obtained only in 43 (36%) women.

Morphological macroscopic signs of PCOS included 
enlarged ovaries, grayish color, smooth surface, and high 
density. The section showed cystic cavities (atretic follicles). 
Significant thickening of the tunica albuginea, dystrophic 
and atrophic changes in the follicles, a decrease in the 
number of primordial and an increase in the number of 
cystic-atretic follicles, and the absence of mature follicles 
and corpora luteum were microscopically noted. Follicles of 
varying degrees of maturity were identified [6–7]. Sclerotic 
changes were obvious in the cortex, medulla, and vessels 
of the ovaries, as well as hyperplasia of the cells of the 
inner lining of the follicles. In each ovary, changes typical 
of Stein–Leventhal syndrome may be heterogeneous. In 
Stein–Leventhal syndrome, the size of the uterus is slightly 
smaller than normal, and various changes are noted in the 
endometrium, from atrophy to hyperplastic processes [8–9].
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Fig. 2. Microscopic examination of an ovarian biopsy: a ― fol-
licular cyst without epithelial lining; b ― hyperplasia and sclerosis 
of the stroma with numerous sclerosed vessels; c ― white body.

Fig. 1. Microscopic examination of an ovarian biopsy: a ― cyst 
without epithelial lining; b ― yellow body with hemorrhage;  
c ― pronounced hypercellularity and stroma hyperplasia.
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Fig. 3. Microscopic examination of an ovarian biopsy: a, b ―  
a large follicular cyst with signs of luteinization, exiled by dys-
trophically altered granulosa cells; c, d ― numerous follicles of 
varying degrees of maturity; e ― numerous vessels with sclerosed 
and thickened wall, as well as stroma sclerosis.
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Fig. 4. Microscopic examination of the ovarian biopsy: a, b ― se-
veral large follicular cysts lined with granulosa cells with dystro-
phic changes; c ― cystic-atresized follicles, some with signs of 
dystrophy and calcification; d, e ― hypercellularity and numerous 
vessels of the stroma.e

c d

a b
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Fig. 5. Microscopic examination of the ovarian biopsy: a, b ― numerous primordial follicles are detected; c ― cystic-atresized follicle 
lined with granulose cells in several layers; d ― yellow body; e, f ― stroma fibrosis.
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The authors and pathologists reviewed and analyzed 
43 slides containing histological materials from patients 
with a conditionally confirmed diagnosis of PCOS. After a 
repeated review of the histological material (slides), two 
groups were identified. Group 1 included patients with 
typical histological signs of PCOS (n=6, or 14%), and group 2 
included patients with PCOS-like conditions (n=37, or 86%). 
Histological description of specimens from patients with 
PCOS-like conditions showed no typical signs of PCOS. 
The histological picture was represented by follicular cysts 
without epithelial lining, hyperplasia, sclerosis and fibrosis of 
the stroma, numerous sclerotic vessels, corpus albicans, a 
cyst without epithelial lining, corpus luteum with hemorrhage, 
dystrophically altered granulosa cells, and numerous follicles 
of varying degrees of maturity.

Figures 1–5 present histological images of slides from 
patients with PCOS-like conditions.

CONCLUSION
The analysis of correspondence between the clinical 

diagnosis of PCOS and its morphofunctional manifestations 
revealed pronounced differences between true PCOS and 
PCOS-like conditions. Clinical and US criteria for PCOS do 
not always enable correct interpretation of the existing 
manifestations. Apparently, in the final interpretation of the 

diagnosis of PCOS, if possible, a morphological study of 
ovarian biopsies is recommended, which will significantly 
reduce the frequency of unjustified surgical interventions.
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