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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 (p?)
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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MOp(IJOJ'IOFM‘-IECKaH KapTuHa CUHAPOMa NOJIMKUCTO3HLIX
SAUYHUKOB U OWIUOKK B ero AUarHoCcTukKe

E.A. CocHoBa, T.C. ['pauesa, T.A. [lemypa, M.A. Kpot

MepBbiit MocKoBCKMIA rocyaapcTBEHHbI MeAULMHCKVIA yHuBepcuTeT uM. W.M. CeyeHoBa (CeveHoBckui yHuBepcuTeT), MockBa, Poccuiickas ®epepaums

AHHOTALMA

Beepenue. CuHapoM nonmkuctosHbix suuHukos (CMKA) — oaHo 3 Hanbonee yacTo BCTpeyaeMbiX B COBPEMEHHBIX YC-
NIOBUSIX Y XEHLMH 3aboneBaHuin. Bepywmmm ero npusHakamm BNSOTCA oBapuanbHas AUMCHYHKUMA (HeperynsipHbIA MeH-
CTPYanbHbIA LMK, aHOBYNALMS), TMNepaHAPOreHuns, a TakKe MofMKUCTO3Has Mopdonorus anyHnKoB. OCHOBHOWM MaKpoCKo-
NUYECKUIA NPU3HAK — [IBYCTOPOHHEE YBENMUEHUE ANYHWUKOB C MHOXECTBEHHBIMU KUCTO3HO-aTPE3NPYIOLLMMM QONNMKYNaMHU.
Mpu XMpYpruyecKoM neveHun Hapsay C OCMOTPOM NPOBOAAT BUONCUK0 AMYHMKOB, YTO NO3BOASET TOYHO MOCTABUTL AMArHO3
1 BbIBPaTh TaKTUKY AaNbHEMLLIErO JIeYeHUA.

Llenb uccnepoBalns — aHanus Mopdonoruyeckon Bepuduraumm guartosa «ClNKA».

Martepuanbl ¥ MeTogbl. ABTOpbI NPOaHANM3MPOBANK KIIMHUYECKYHK TPAKTOBKY crieLmanuctaMu-natoMopdonoramm aua-
rHo3a CIKA Ha npuMepe 121 naumeHTKK, NOCTyNMBLLEW B CTauMOHapbl MOCKBbI AN XMPYPrivecKoro feyeHus.

WcxonHo amarHo3 CIMKA yctaHoBneH Ha aTane ambynatopHoro obcnefoBaHus nauueHToK. Takum obpasoM, B UccienoBa-
HWe BKUMAKM 121 KeHLMHY penpoflyKTUBHOMO BO3pacTa ¢ BXOAAWMM AuarHo3oM «CINKA» npu ucknouennn npounx dak-
TOpPOB 6eCrioaus N HapylLeHuit MeHCTpyanbHoi GyHKuMM. Kputepum oTbopa: BXOAALIMIA AMarHo3 AN rocnutaamsauum —
CNKA, mckniouenme TpybHo-nepuToHeansHoro daktopa becrnnoaus n Myxckoro daktopa becrninoams. UHTpaonepaumoHHo
y Bcex naumeHToK (n=121) npoBogmnu 3abop MaTepuana il TMCTONIONMYECKOr0 UCCIeA0BaHUA.

MauMeHTOK HanpaBisAnM NS NEYeHUs B TMHEKONOrMYECKUe XMpYPruyeckue CTaLMOHapbl: B FOPOACKYH KJIMHUYECKYH
DonbHULY HanpaBneHbl 54 eHWuHbI (1-9 rpynna); B Hay4HO-UCCeL0BATENbCKUN LEHTP — 48 MeHLWMH (2-2 rpynna); B KOM-
MEpPYECKYH KNWMHUKY obpatunnc 19 xeHwwmH (3-a rpynna). CtatucTuyeckas 06paboTka AaHHbIX NPOBOAMNACk C UCMONb30Ba-
HveM naketa nporpamm STATISTICA Base ¢ npuMeHeHUeM NapaMeTPUYECKUX W HenapaMeTpUYeckux MeTofoB. PaccumTbiBa-
Jv cpefHue apudMeTUYecKkue, CTaHAAPTHbIE OTKIIOHEHMS, MeiuaHbl U NPOLIEHTUK NoKa3aTenen. [loBepuTesibHble rpaHuLbl
K CpeaHeMy apuMeTMYECKOMY paccumTbIBaNM Ha 0cHoBaHWM pacripefenens CrotopeHTa. TouHble 95% foBepuTenbHble rpa-
HWLbI K 4acTOTaM paccyMTbIBaNM Ha 0CHOBaHWUM BUHOMMANBHOrO pacnpefenieHns, LOCTOBEPHOCTb PasiuymMs YacToT B rpyn-
nax — npy NOMOLUM KpUTEPUS XW-KBaApaT.

BBuay Toro, YTo HEKOTOpbIE MCCNELyeEMble NOKa3aTeNM UMENM PacnpefenieHus], 3HaUUTEIbHO OTMYaloLLMECS OT HOp-
MaJIbHOr0, TaKXKe UCMOMb30Ba/NCh HerapaMeTpuyeckue Kputepn ManHa—-YutHu (p?) n BunkokcoHa. CTaTUCTUUYECKM 3HauM-
MbIMK pasnuuns cuutanucs npu p <0,05.

Pesynbtarbl. [IpoaHanu3upoBaHbl pesynbTaTbl ructonornyeckoro 3akouenus y 121 (100%) sxeHLWMHbI penpoayKTvB-
HOro Bo3pacTa ¢ KMHW4eckuM auarHo3oM «CIMKA» nocne xupypruyeckoro nedenms. locne nepBUYHOrO aHanM3a KIMHM-
yeckuit anarHo3 CIMKA He Obln NOATBEPKAEH TMCTONOTMYECKMM MCCNeAoBaHNeM Y 78 (64%) NaUMEHTOK, a TMCTONOTMYeCKMe
3akoveHns «CMKA» mnm «Henb3s uckiiountb CIMKA» nonyyeHbl Tonbko ons 43 (36%) eHwwmH. oBTOpHLIA NepecMoTp
TUCTOMIOMMYECKOr0 MaTepumana 0T 43 JeHLLUWH C YCII0BHO NOATBEPKAEHHBIM Mopdonornyeckum auardosoM CMKA nossommn
HaM BbIAENTb [Be TPYNMbl NaUMEHTOK: 1-10 rpynmy C TMNMYHOM rucTonormyeckoi KaptuHoit CMKA (n=6, unn 14%) n 2-10
rpynny — c TaK Ha3sbiBaeMbiMu CMIKA-nogobHeIMKU cocTosiHuAMM (n=37, unn 86%).

3aknioueHue. YCTaHOBNEHbI BbIpaeHHbIe pasfMumua Mexay Mopdonornyeckon kaptuHon uctuHHoro CIMKA wu CIKA-
nofobHbIX cocToAHMiA. TakuM 06pa3oM, oKoHYaTesbHbIN anarHo3 CINKA pomkeH 6biTb BepUdMUMpOBaH He TOMIbKO Ha OCHO-
BaHWM KIIMHUYECKUX W YNbTPa3BYKOBLIX MPU3HAKOB, HO M Npy 0653aTeNbHOM NOLTBEPHAEHUM MOP(ONOrUYECKUM UCCNE0-
BaHWEM BMONTATOB AMYHMKOB MOCIE XMPYPrUYECKOrO SIEHEHNA.

KnioueBbie cnoea: CMHAPOM MOJIMKUCTO3HbIX ANYHUKOB; MOpd)OJ'IOFMﬂ AMYHMKOB; Becnnoame; rUCTONOrKA.

Kak uutupoBarb:
CocHoBa E.A,, 'pauésa T.C., lemypa T.A., Kpor M.A. Mopdonormyeckas KapTuHa CUHLPOMa MOSIMKUCTO3HbIX SMYHKOB W OLLMOKM B ero AnarHocTvke // Apxvs
aKylLepcTea U rHekonorumn UM, B.O. CHerupéea. 2022. T. 9, N2 3. C. 143-151. doi: 10.17816/2313-8726-2022-9-3-143-151

Pykonucb nonyyena: 21.04.2022 Pykonucb ogo6pena: 30.05.2022 Ony6nukoBaHa: 25.09.2022

A
SKOe®BEKTOP PacnpacTparsetca Ha yenosusax nnueH3v CC BY-NC-ND 4.0
© KonnekTns aBTopos, 2022


http://doi.org/10.17816/2313-8726-2022-9-3-143-151
https://doi.org/10.17816/2313-8726-2022-9-3-143-151

ORIGINAL STUDY ARTICLES

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
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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 commerecial 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 (p?) 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 .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. 1. Microscopic examination of an ovarian biopsy: @ — cyst  Fig. 2. Microscopic examination of an ovarian biopsy: a — fol-
without epithelial lining; b — yellow body with hemorrhage; licular cyst without epithelial lining; b — hyperplasia and sclerosis
¢ — pronounced hypercellularity and stroma hyperplasia. of the stroma with numerous sclerosed vessels; ¢ — white body.
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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; ¢, d — numerous follicles of

varying degrees of maturity; e — numerous vessels with sclerosed
e 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; ¢ — cystic-atresized follicles, some with signs of

dystrophy and calcification; d, e — hypercellularity and numerous
e vessels of the stroma.
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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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OPYMHATIBHBIE MCCNEIOBARMA

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
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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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