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Abstract

Introduction. Despite the favorable outcomes of benign ovarian neoplasms, there are still certain risks of their
malignancy. At the same time, the prognosis is mediated by the morphological type of benign neoplasms detected at the
early stages of maturation. An important starting point for a better prognosis and survival is the preoperative study of
malignancy rates and the choice of optimal treatment tactics.

Objective: To present the morphological features of ovarian neoplasms in close relationship with the risk index of
malignant neoplasms.

Materials and methods. The prospective study was conducted in the gynecology department of Aktobe hospital
(Kazakhstan) and Ahmadi hospital (Kuwait). Informed consent was obtained from patients to participate in the study. There
were included 264 women with ovarian tumors, that are divided into three age groups (reproductive, premenopausal, and
postmenopausal). RMI calculation and subsequent morphological examination of ovarian cyst samples with histopathological
(HP) confirmation were performed.

Statistically numeric variables are presented as mean + standard deviation, categorical as numbers and percent (%). For
the analysis of quantitative and qualitative data, Student's t and chi-square (x2) tests were used, respectively. A receiver
operating characteristic (ROC) curve was used to determine the RMI value with sensitivity, specificity, PPV, and NPV and to
analyze the correlation coefficient between the RMI and the variables.

Results. There were identified about 26.5% of malignant and 73.48% of benign ovarian lesions were. The average age
of women with newly diagnosed ovarian neoplasms was 52.3 + 9.1 and 41.5 + 11.7 years, respectively (P = 0.9). The
incidence of malignant tumors was significantly higher in the premenopausal and postmenopausal groups compared with the
reproductive age group (P = 0.0008 and 0.0008, respectively). HP malignancy showed a higher RMI> 200, except for 12
false negatives. The ROC curve at a cut-off value > 247.5 in the three study groups had high sensitivity and specificity
(82.9% and 100%, respectively), PPV 100%, and NPV 98.1%. The area under the ROC curve (AUC) is 0.955.

Conclusion: In the study population, 96.7% of women with malignant ovarian cancer were correctly identified by the RMI
2 method with a threshold value of 200. The correspondence between the risk of malignancy according to RMI and
postoperative HP data is statistically significant. The area under the curves (AUC) ROC is 0.955 for RMI (P = <0.001).

Keywords: ovarian tumors, histopathology, malignant neoplasms, risk assessment.
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1 3anagHo-KasaxcTaHCKuM MeaMUMHCKUIA yHuBepcuteT umeHm Maparta OcnaHoBa,
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AxtyanbHocTb. HecmoTpst Ha GraronpusiTHble WCXOoAbl AOBPOKAYECTBEHHbIX HOBOODPa3oBaHMM SIMYHWKOB, BCE XE
CYLLECTBYIOT ONPELEeneHHbIE PUCKKM WX 03MOKAYeCTBNEHUs. Mpi 3TOM MPOrHO3 OMOCPELOBaH MOPGONOrMYECKAM TUMOM
[06pOKa4YeCTBEHHOrO HOBOOBPA30BaHMS, BbISIBNSIEMOTO HA paHHUX 3Tanax Co3peBaHus. BaxHol oTnpaBHON TOUKOI Ans
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Myylwero nporHo3a W BbIKMBAHWSA SBMSETCS [O0OMEPauMOHHOE WCCrefoBaHue nokasaTeneil ManurHnsauun u Bbibop
ONTUMaNbHON TaKTUKIA NEYEHUS.

Uenb: MpeactaButb Mopdonornyeckme 0cobeHHOCTM HOBOOBPA30BaHWIN AMHHWUKOB B TECHON B3aMMOCBS3N C MHAEKCOM
prcKa 3noKaYeCTBEHHbLIX HOBOOBPA30BaHMIA.

Matepuansi u MeToAbl. [poCNeKTMBHOE UCCef0BaHWE NPOBOAUNIOCH B OTAENEHUN MMHEKoNnorMM BonbHuLb! T. AkTobe
(KasaxctaH) u rocnutans Axvagu (Kyeeint). [onmyyeHO WHGOPMUPOBaHHOE COrMacve MauMeHTOB Ha yyacTue B
nccregoBaHun. Beinn BKMOYeHbI 264 KEHLWWHBI C OMYXONSIMU SMYHWKOB, Pa3fefieHHbIX Ha TpU BO3pacTHbIE TPynMb
(penpomykTuBHas, MpemMeHonaysanbHas W MOCTMeHonay3anbHas). BeinonHewsl pacyer RMI n  nocnegyiowee
Mopdonornyeckoe nccnefosaHue 0bpasLoB KUCTbI AMYHMKA C ructonatonoruyeckum (HP) nogTeepxaeHueM.

CraTnCTHYeckn YncnoBble NMepemMeHHble NpeacTaBneHbl Kak cpegHee + CTaHAApTHOE OTKIOHEHWE, KaTeropnanbHble B
Buge uncrna u npoueHta (%). [Ans aHann3a KOMMYECTBEHHBbIX W KAYECTBEHHbIX AaHHBLIX WCMOMb30BaNUCh KpUTEpUM
CrbtopeHTa u xu-kBagpaT (x2) cooTBeTCTBEHHO. KpuByto paboueit xapaktepuctukm npuemHuka (ROC), ucnonbaosanu ans
onpegeneHus sHadeHus RMI ¢ uyBcTBUTENBHOCTLIO, CneumduyHocTeo, PPV 1 NPV 1 aHanua koadduumeHTa koppensumu
mexay RMI v nepemeHHbIMM.

PesynbTatbl. Beino BbisiBneHo 26,5% 3nokavectBeHHbIX U 73,48% pobpokayecTBeHHbIX 06pa3oBaHUit SUYHUKOB.
CpenHuit BO3pacT XEHLUMH C BNiepBble AMarHoCTMPOBaHHBIMM HOBOODPA30BaHNAMM IMYHIKOB cocTaBun 52,3 £ 9,11 415 +
11,7 net cooteetctBeHHO (P = 0,9). Yactota 3nm0KauecCTBEHHbIX oOnyxoneil Obina 3HAUMTENbHO BbIWE B rpynnax
npemeHonaysbl 1 MOCTMEHOMay3bl MO CPABHEHWK C TPynnon penpopykTueHoro Bospacta (P = 0,0008 u 0,0008
COOTBETCTBEHHO). 3nokayecTBeHHOCTb HP nokasana 6onee Boicokuin RMI> 200, 3a uckrioueHrem 12 noxHOOTpULATENbHbIX
pesynbtatoB. KpuBas ROC npu noporoBom 3HauyeHun >247,5 B Tpex MCCnedyemblx [pynnax MMena BbICOKYIO
YyBCTBUTENBHOCTb W cneumdmyHocTb (82,9% n 100% cooTeTcTBeHHO), PPV 100% 1 NPV 98,1%. Mnowaas nog ROC-
kpuson (AUC) - 0,955.

BbiBogb!: B nccnegyemoin nonynauum metogom RMI 2 npu noporosom 3HaueHun 200 npaBunbHO MAEHTUMLMPOBAHO
96,7% OKEHWMH CO 3MOKA4YeCTBEHHbIM pakoM SMYHWKOB. COOTBETCTBME pUCKa 3roKayecTBeHHOCTW no RMI u
nocneonepaynoHHbiMi AaHHbiMM HP ctatucTudeckn 3xaummo. Kpueas ROC nnowaaw nog kpuseimm (AUC) cocTaBnset
0,955 gna RMI (P = < 0,001).

Knrovesble croga: onyxonu SUYHUKO8, 2UCMONamornoaust, 3/10Ka4eCMBeHHbIe HOB00BPa308aHUS, OUeHKa pucka.
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1 MapaT OcnaHoB atbiHAarbl BaTtbic KazakcTaH meguuMHa yHMBepCcuUTeTi,

KanbinTbl xaHe Tonorpacdusanbik aHatomus kacpegpacbl. AkTebe, KasakctaH Pecny6nukacsi;
% Aiin-Lamc yHuBepcuTeTi, AKyLuepriiK xkaHe ruHekonorus kacdeapacsol, Kanp, Eruner;

* Axmaam aypyxaHacsbl, Kysent myHan komnaHusicel (KOC), KysewnT;

4E)n-':bapaGm aTbiHaarbl Kasak ¥nTTbIK YHMBepcuTeTi, ipreni meguumnHa kadeppachl.
Anmarbl, KazakctaH Pecnybnukachil.

Kipicne. Ananbik 6e3nepaiH KaTepcia iCikTepiHiH, Konannbl akelpblHa KapamacTaH, onapasiH, Katepni icikrepre aybicy
kayni oni ge 6ap. byn xargaiga Gomkam epTe caTbiCbiHO@ aHblKTanybl KaTepcis iCikTiH Mopdonorusanslk TypnepiHe
Toyengi. katepni icikTepdiH oTara [JeMiHri 3epTTey KepCeTKiluTepi oHe OHTaWnbl emaey TaKTUKachbiH TaHAay Konawrnbl
Bomkam MeH emip cypyaiH 6actankel HykTeci 6ombin Tabbinagb!.

Makcatbl: aHanbik 6€3 icikTepiHiH, MOpdonorusAnbIK epekLenikTepiH KaTepni iCiKTepaiH Kayin MHOEKCIMEH ThbiFbl3
BainaHbICTa KepceTy.

Matepuanpgap MmeH opaictepi. [Mpocnektusti 3epTTey AkTebe (KasakcraH) aypyxaHacbiHblH kaHe Axmanu
aypyxaHacbiHblH,  (KyBeiT) ruHekonorns  GenimweciHge Kypriingi. 3epTTeyre KaTbiCy YWIH  NauneHTTepAeH
aknapaTTaHabIpbinFaH  KemiciM anbiHabl. AHanblk Oes iciri Gap 264 oilengep yw xac TobbiHa (PenpoayKTUBTI,
npemeHonaysa xoHe noctmeHonaysa) 6eninai. Karepni icik kayini nHgekciH (RMI) ecentey xaHe aHanblK 6e3 KUCTaCbiHbIH
ynrinepiHe MopconorvsansIk 3epTTey ructonatonorusnblk (HP) pacTaybiMeH Xyprisingi.

CraTtucTukanblk CaHAblK aiHbIManbinap opTawa * CTaHAapTThl aybITKy, KaTeropusinblk caHgap xoHe nanbid (%)
peTiHae ycbiHbiNagbl. CaHabIK XoHe cananblk JepekTepdi Tangay ywiH TviciHwe CTblomeHTTiH, t kaHe xu-kBagpat (x2)
TecTTepi KonaaHbinabl. Cesimtangsik, epekwenik, PPV xaHe NPV 6ap RMI MaHiH aHbikTay xeHe RMI MeH aitHbIMansinap
apacbiHAarbl Koppensuus Ko3dhduUMEHTIH Tanpay YwiH KabbingarblwTbiH KyMbic cunattamacsl (ROC) KuCbifbl
naganaHbingbl.

Hatuxenepi. AHanbik 6e3nepmiH 26,5% katepni xaHe 73,48% KaTepcia 3akbiMaaHynap aHbikTangsl. XKaHagaH
aHbIKTanFaH aHanblk OesiHiH icikTepi 6ap aenaepaiH opTala xackl conkeciHwe 52,3 £ 9,1 xoaHe 41,5 £ 11,7 xacTbl
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kypagbl (P = 0,9). Katepni icikrepaiH, uiniri penpogykTueTi xac ToObIMEH canbiCTbipFaH4a MpeMeHonay3a XaHe
NoCTMeHoNay3a XacblH4aFbl TONTapaa aiTapnbikTan xofapbl bonabl (TuiciHwe P = 0,0008 xaHe 0,0008).

HP katepni iciri 12 xanfaH TepiC HOTWXeHi KocnafaHaa, xofapbl RMI> 200 natuxenepiH kepceTti. Y 3epTTey
ToObIHAA WekTi MaH > 2475 kesiHge ROC KucbIFbl XOFapbl cesiMTanblk neH epekienikke we (TuiciHwe 82,9% xaHe
100%), PPV 100% xaHe NPV 98,1% 6onabl. ROC-kuceik acTeiHaassl ayaaHsl (AUC) - 0,955.

TyxblpbiMaap: 3epTTeneTiH nonynaumsna aHanblk 6esgiH, katepni iciri 6ap 96,7% onengepaid, 200 wekTi mMaHi 6ap
RMI2 apiciveH aypbic aHbikTangsl. RMI xaHe onepauwsgaH kenivri HP pepektepi 6oMbiHWa KaTtepni icik KayniHiH
COWKECTIr cTaTUcTuKanbIK MaHbI3gbl. Kuckiktap acteiHaarsl ayaaH (AUC) ROC RMI ywin 0,955 (P = <0,001).

Tyliindi ce3dep: aHanbik 6e3 icikmepi, 2ucmonamonoausi, Kamepii icikmep, moyexendi 6aranay.
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Introduction The risk index for malignancy (RMI) was calculated
In recent years, the prevalence of benign ovarian using the formula of Tingulstad et al. [14] based on
tumors in women of fertile age is close to 70-80% [7].  ultrasound scores (U), menopausal status (M), and CA
Despite the favorable outcomes provided timely diagnosis,  levels of 125. The cut-off level is 200. An overall ultrasound
there are still certain risks of their malignancy [5]. score of 0 or 1 gave U = 1 and a score of 22 gave U = 3.
A holistic prognosis is determined by the morphological ~ Premenopausal status gave M = 1 and postmenopausal
type of a benign neoplasm but is still detected at the early ~ status gave M = 3. Postmenopausal status was defined as
stages of maturation [10]. Therefore, in this regard, the ~ amenorrhea more than one-year-old or previous
clinician is faced with difficulties associated with the lack of  hysterectomy and age =50 years.
a screening test, methods of early diagnosis of malignancy, The morphological study was carried out in the
and determination of their predictors [1]. laboratory of the West Kazakhstan Marat Ospanov
Preoperative study of indicators of malignancy and the ~ Medical University. The material was fixed in a 10%
choice of the best treatment tactics increase the chances of  solution of buffered formaldehyde. Then, after the stage of
a successful prognosis [6]. One of the studied indicators at  paraffinization, a series of histological sections with a
present is the calculation of the risk of malignancy index,  thickness of 4-5 um were made from paraffin blocks and
which is disclosed in detail in our work. stained with hematoxylin-eosin according to the standard
Aim: To present the morphological features of ovarian  technique. Microscopic studies of the histotructures were
neoplasms in close relationship with the risk index of  performed using an Axio Lab A1 light microscope
malignant neoplasms. (Germany) with a digital camera AxioCam Erc s (Germany)
Material and methods. Study design: a prospective  using lenses x 10, x 40. For quantitative microscopic
comparative study. The research protocol was approved by  analysis (volume of epithelium, epithelial cells, nuclei,
the Local Ethics Committee West Kazakhstan Marat  vessels), an eyepiece micrometer and an object micrometer
Ospanov Medical University No. 3 dated 09.04.2019. The  were used (G.G. Avtandilov, 1990).
informed consent of women to participate in the study and Statistical analysis was performed using the SSAS -
the consent of the management of the clinics for the study ~ 25.0 application program. Numerical variables (M + SD) are
were obtained. The work was carried out in the departments ~ presented as mean * standard deviation. Categorical
of gynecology in Aktobe (Kazakhstan) and Ahmadi hospital  variables are presented as numbers and percentages (%).
(Kuwait) in the period from 2019 to 2021. A total of 264  For the analysis of quantitative and qualitative data,
patients were divided: | group of reproductive age (=18-40  Student's t and chi-square (x2) tests were used,
years), Il group of premenopause (> 41-50 years), and Il respectively. The receiver operating characteristic (ROC)
groups of postmenopause (> 50 years). Inclusion criteria  curve was used to determine the RMI value with the highest
are <18 years, ultrasound confirmation of ovarian  sensitivity, specificity, PPV, and NPV when distinguishing
neoplasm, subject to surgical treatment. Exclusion criteria ~ between benign and malignant ovarian lesions in the study
are pregnant women, endometriosis, adenomyosis, ovarian  groups. Correlation coefficient analysis was also used to
cancer, pelvic formations arising from the urinary tract  find the relationship between RMI and participant variables.
and/or gastrointestinal tract. P <0.05 was considered significant.
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Result

In the reproductive group, the incidence of benign
ovarian tumors prevailed (90.9%) compared with the
premenopausal and postmenopausal groups (64.8%) and

postmenopausal (35.2%) groups compared with the
reproductive group 9.1% (P = 0.0008).
Comparative characteristics of variable malignant and

benign tumors

the study groups

(reproductive,

(64.8%). Whereas malignant ovarian tumors are  premenopausal, and postmenopausal) are presented in
significantly higher in the premenopausal (35.2%) and  table 1,2,3.
Table 1.
Comparison between malignant and benign ovarian tumors in reproductive age group
Variables Malignant tumors Benign tumors P-value (_Student. t test)
(N=8) (N=80) (95% Confidence interval)
Age (Years) 365+4.4 294+54 0.7 (3.3,7.1,10.9)
Weight (Kg) 825+8.7 64.2+10.3 0.6 (10.9, 18.3, 25.6)
BMI (Kg/m2) 302+2.8 242+3.6 0.7 (3.7,6,8.3)
Parity 125+ 14 32408 0.006 (-3.2, -1.9,-0.75)
CA-125 (IU/ml) 92.8+49.2 18.8+10.8 0.0 (32.8,74,115.2)
Ultrasound score 3.0%0.0 14+£1.1 1.0 (-1.5,-1,1-0.67)
Risk malignancy index 278.6 £ 147.7 3391348 0.0 (120.8, 244.7, 368.6)

*. Significant difference. BMI: Body mass index. CA-125: Cancer antigen-125. Data presented as mean + SD (Standard
deviation). N: Number. Student t test used for statistical analysis.

Table 2.
Comparison between malignant and benign ovarian tumors in premenopausal group.
Variables Malignant tumors Benign tumors P-value (Student t test)

(N=31) (N=57) (95% Confidence interval)
Age (Years) 474 £13 442+25 0.9(24,3.2,4.0)
Weight (Kg) 80.7+7.9 69.04 £ 7.6 0.3(8.2,11.7,15.1)
BMI (Kg/m2) MN1+29 26.3+2.7 0.3(3.5,4.8,6.1)
Parity 0.68 +0.47 3.37+1.24 1.0(-3.1,-2.7,-2.3)
CA-125 (IU/ml) 110.4 £ 68.3 235+22.1 0(60.9, 86.9, 112.8)
Ultrasound score 3.0%0.0 21+1.07 1.0(-2.3,-2.0,-1.74)
Risk malignancy index (RMI) 331.1£204.8 b4.7£64.7 0.0 (198.8, 276.4, 353.9)

BMI: Body mass index. CA-125: Cancer antigen-125. Data presented as mean + SD (Standard deviation). N: Number.

Table 3.

Comparison between malignant and benign ovarian tumors in postmenopausal group.

Variables Malignant tumors Benign tumors P-value (Student t test)

(N=31) (N=57) (95% Confidence interval)

Age (Years) 61429 555+ 3.5 0.8(4.5,59,7.2
Weight (Kg) 85.8+7.9 66.5 + 6.2 0.05(15.9, 19.3, 22.6)
BMI (Kg/m2) 32.8+29 257+2.2 0.03*(5.9,7.1,8.3)
Parity 0.77+0.75 3.03 +0.86 0.7 (-2.6,-2.3,-1.9)
CA-125 (IU/ml) 87.8 £ 168.8 14.2+7.1 0.0 (11.7,73.6,135)
Ultrasound score 3.0+0.0 2608 1.0 (-2.7,-2.5,-2.27)
Risk malignancy index (RMI) 497.1 £ 240.7 94.7 £58.5 0.0 (312.5,402.4, 492.3)

*. Significant difference. BMI: Body mass index. CA-125: Cancer antigen-125. Data presented as mean + SD (Standard

deviation). N: Number.

The age of those examined between malignant and
benign ovarian tumors was not significant, but there was a
relationship between age and RMI. The average weight was
significantly higher in the case of a malignant process than in
the case of a benign one in the study groups (P = 0.6, P =
0.3, P = 0.05). Between malignant and benign tumors, BMI
readings were not significant in the reproductive (P = 0.7) and
premenopausal (P = 0.3) groups. Although there was a
significant difference between malignant and benign ovarian
tumors in the postmenopausal group in terms of BMI (32.8 +
2.9and 25.7 + 2.2 kg / m2, respectively, P = 0.03).

In malignant ovarian tumors, the parity was significantly
lower than in benign tumors (in the reproductive group (P =
0.006), in the premenopausal and postmenopausal groups.

34

It should be noted that significant differences in Ca125

levels were detected between malignant and benign ovarian
tumors in the study groups. At the same time, there was a
significant positive correlation between the CA-125
examined and RMI (r = 0.55, P <0.0001) in the group of
ovarian malignant neoplasms.

Although the USG score in this study was significantly
higher in the premenopausal and postmenopausal
compared with the reproductive group (P = 0.01), the
analysis showed no significant correlation between the USG
score and RMI in the ovarian malignancy group (P = 0.1).
The group of malignant tumors is characterized by 2 or
more  morphological changes (the presence of
multilocularity, hard nodules, ascites), which tend to
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increase with age. A group of benign tumors is
characterized by no more than one morphological sign
(multilocularity).

RMI at a cut-off> 200 reproductive age group on HP 6
showed true positive ((TP) = 6), 1 was false positive ((FP) =
1). At <200, 2 cases were confirmed as false negative ((FN)
=2) and 79 were confirmed as true negative ((TN) = 79). At
the same time, RMI with a threshold value of> 200 had a
sensitivity of 75%, a specificity of 98.75%, PPV and NPV of
85.7% and 97.5%, respectively, in distinguishing benign
and malignant ovarian tumors in the reproductive group.
While ROC showed that RMI at a value> 231.6 at
reproductive age had a sensitivity and specificity of 75%
and 100%, PPV and NPV 100% and 97.3%, respectively
(area under the ROC curve (AUC) 0.950, 95 % CI: 0.88-
0.98, P =<0.001). Figure 1a.

In the premenopausal group, RMI at a cut-off value of>
200 on HP in 25 were confirmed as true positive ((TP) =
25), in 5 were confirmed as false positive ((FP) = 5). At
<200, 6 were confirmed as false negative ((FN) = 6), and 52

RMlin reproductive age group

RMI in premenopusal group

were confirmed as true negative ((TN) = 52). RMI with a
cut-off value> 200 had 80.6% sensitivity, 91.2% specificity,
83% PPV and 89.7% NPV in differentiating malignant and
benign ovarian tumors in the premenopausal group. At the
same time, ROC showed that RMI with a value> 247.5 had
a sensitivity of 80.65%, a specificity of 100%, a PPV of
100% and 97.9% of NPV (AUC 0.96, 95% CI: 0.89-0.99 , P
=<0.001). Figure 1b.

In the postmenopausal RMI group, at cut-off value>
200, 27 were confirmed as true positive (TP) = 27), and 6
were confirmed as false positives ((FP) = 6) by HP. With
RMI <200, 4 was confirmed as false negative ((FN) = 4),
and 51 was true negative ((TN) = 51). RMI with a cut-off
value> 200 had a sensitivity of 87.1%, a specificity of
89.5%, PPV of 81.8%, and NPV of 92.7% when
distinguishing benign and malignant ovarian tumors in the
postmenopausal group. ROC showed that RMI at cut-off
value> 245.7 in the postmenopausal group had 87.1%
sensitivity, 100% specificity, 100% PPV and 98.6% NPV
(AUC 0.960, 95% CI: 0.89-0.99 , P = <0.001). Figure 1c.
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Figure 1. ROC curve in the studied groups a-reproductive, b-premenopausal, c-postmenopausal.

The prevalence of histological structures of ovarian
tumors is shown in Fig. 2. In the reproductive group, among
benign neoplasms, the majority of cases were serous
(simple) cysts (38.75% (31/88)), followed by follicular cysts
in 23.75% (19/88). Fig. 2a. Ovarian malignancies were
squamous cell carcinoma in 87.5% (7/8) and endometrioid
carcinoma in 12.5% (1/8).

The inner surface of the serous cyst wall is lined with a
flattened epithelium (in some observations, cubic), 16.5 +
0.73 microns. Dystrophic changes and necrosis of epithelial
cells or desquamation are observed in places. The
connective tissue base directly under the epithelium is
represented by parallel bundles of collagen fibers, in which
loosening and cellular infiltration take place in the deep
layers, especially at the border with the intact ovarian
tissue. Fig. 3a.

In second place were follicular cysts, the wall of which is
represented by small cubic cells, and occasionally there
was slight luteinization of the epithelium. The basis of the
epithelium is loose connective tissue, there is a plethora
and stasis of the vessels of the microvasculature with
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diapedesis of erythrocytes into the surrounding tissues. Fig.
3b.

In the premenopausal and postmenopausal groups, there
is a predominance of cystadenoma of 31.6% (18/57) and
29.8% (17/57) over serous cysts - in 24.6% (14/57), and 14.0%
(8 1 57) observations, respectively. A relationship was found
between the increase in the frequency of dermoid cysts with
the age of patients in these groups - 19.3% (11/57) and 21.0%
(12/57), respectively. Fig. 2 b, c.

Among malignant tumors, the most common malignant
variant in premenopausal women was cystadenocarcinoma
in 32.2% (10/31) and squamous cell carcinomas in
postmenopausal women in 35.5% (11/31), squamous cell
carcinoma in second place in 25.8% (8 / 31) and
endometrioid carcinoma in 22.6% (7/31), respectively.

Various variants of cystadenomas (serous, papillary,
mucinous) were revealed histologically. The lining of the
inner surface of serous cystadenoma is represented by
ciliated prismatic epithelium with the presence of separate
secretory cells, 18.4 + 0.22 ym thick. To the outside is a
layer of angiomatous tissue, which is represented by a
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heterogeneous structure of vessels of a different caliber. In
places, a sharp venous plethora of large vessels and
pronounced edema of the stroma with perivascular
sclerosis. Fig. 3c.

On the inner surface of papillary serous cystadenoma,
multiple papillary growths of the epithelium with signs of
dysplasia with stratification, without atypical changes were
revealed. The focal proliferation of epithelial tissue in the
form of budding with different cell populations is expressed.
Bubble large cells with an oval nucleus alternate with
ciliated intercalated and tall cylindrical cells with a light
cytoplasm with a hyperchromic nucleus. The thickness of
the epithelium in the places of stratification with a diameter
ranging from 25.4 £ 0.13 t0 29.3 £ 0.11 microns. Fig. 3 d
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The inner wall of the mucinous cystadenoma is lined
with a single-row high columnar epithelium, 23.7 + 0.38
microns thick. The cytoplasm is eosinophilic with a basal
arrangement of the nuclei. In the central and apical part of
the cytoplasm of epithelial cells, there are whitish vacuoles
(mucus). Under the epithelium, the stroma is edematous,
represented by parallel thick bundles of collagen fibers and
deserted vessels, followed by a layer of loose dense
connective tissue. Fig. 3e.

The dermoid cyst is histologically represented by
tissues of ectodermal origin; The inner surface of the cyst
wall was lined with multilayer squamous epithelium with the
presence of skin appendages in the thickness of the wall -
hair follicles, sebaceous glands. Fig. 3f.
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Figure 2: The histological structure of benign ovarian tumors in the study groups

Figure 3. a - Simple serous cs; b - Follicular cyst; ¢ - Serous cystoadnoma;
d - The wall of serous papillary cystadenoma; e - Wall of mucinous cystadenoma;
f - Dermoid cyst. Staining with hematoxylin and eosin, x100

Comparative characteristics of malignant and benign ovarian tumors in the three study groups are presented in Table 4.
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Table 4.
Comparison between studied malignant and benign ovarian tumors.
Variables Malignant ovarian tumors Benign ovarian tumors P-value (Student t test)
(N=70 women) (N=194 women) (95%Confidence Interval)
Age (Years) 52.3+9.1 415+11.7 0.9 (8.1,10.8, 13.5)
Weight (Kg) 832184 66.3 £ 8.7 0.6 (14.6, 16.9, 19.3)
BMI (Kgim2) 31.8+£3.1 253+ 3.1 04(5.6,6.5,7.3)
Parity 0.78+0.8 32109 0.8(-2.6,-2.4,-2.2)
CA-125 (IU/ml) 85.5 £ 57.1 18.8 £ 14.8 0.0 (53, 66.7, 80.4)
Ultrasound score 3.0+£0.0 19+1.1 1.0 (-2.0,-1.85, -1.7)
RMI 392.7 £235.9 57.9 + 58.04 0.0 (277.8, 334.8, 391.7)

Post-operative
histological
examination

Malignant ovarian tumors
Squamous carcinoma
37.1% (26/70)
Cystadenocarcinoma
28.6% (20/70)
Endometrioid carcinoma
18.6% (13/70)
Granulosa-cell tumors
14.3% (10/70)

Benign ovarian tumors

Serous cyst: 27.3% (53/194)
Cystadenoma: 23.7% (46/194)
Dermoid cyst: 18.6% (36/194)
Follicular cyst: 16.5% 32/194
Thecal lutein cyst: 6.7 (13/194)
Ovarian Fibroma: 3.1% (6/194)
Fibro-thecoma: 3.1% (6/194)
Thecoma: 1.0% (2/194)

Malignant Brenner tumor
1.4% (1/70)

BMI: Body mass index. CA-125: Cancer antigen-125. Data presented as mean + SD Standard deviation and number
and percentage (%). N: Number. RMI: Risk malignancy index. Student t test used for statistical analysis.

RMI with a cut-off value> 200 in the three study groups
had a sensitivity of 82.9%, a specificity of 93.8%, a PPV of
82.9%, and an NPV of 93.8% when distinguishing between
benign and malignant ovarian lesions. The ROC showed, at
an RMI cut-off of> 247.5 in the three study groups, it had a
sensitivity of 82.9%, a specificity of 100%, a PPV of 100%,
and an NPV of 98.1%. A ROC curve was constructed for all
obtained RMI estimates from the study, the area under the
curves (AUC) is 0.955 for RMI (P = <0.001). Figure 4.

RMI in the three studied groups
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Figure 4. ROC Curve for RMI at > 247.5

in Three Study Groups

The analysis of the correlation coefficient showed a
significant positive correlation depending on the age of the
surveyed and RMI (P = 0.001) and a significant positive
correlation between CA-125 participants and RMI (P
<0.0001) in the group with a high risk of ovarian
malignancy.
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Discussion

In our study, 26.5% of malignant and 73.48% of benign
ovarian lesions were found. Of these, 90.9% of benign
ovarian tumors were present in the reproductive age group,
while 35.2% of premenopausal and postmenopausal
ovarian tumors were malignant. The average age of women
with newly diagnosed ovarian neoplasms was 52.3 + 9.1
and 41.5 + 11.7 years, respectively, (P = 0.9).

Similar results were obtained by the researchers Malli M
et al. [8], where the percentage of malignant tumors was
27%, and the most common was a benign process - 73%.
Concerning the age characteristics of the detection of
neoplasms, we had differences, the authors had benign
tumors up to 40 years old, while germ cell tumors were
detected at an early age - up to 30 years, while malignant
tumors were over 40 years old. Terzi¢ M, et al. [15], report
that a benign tumor was 62.96%, and a malignant one -
37.04%. Of these, in the premenopausal age group,
malignant (25.5%) were lower and benign tumors (74.51%),
higher, while in postmenopausal women, higher rates of
malignant (56.67%) and low (43.33%) were observed.
benign neoplasms compared to our work. Mallika B et al. [9]
in their studies claim a lower rate of ovarian neoplasms (40-
60 years) of borderline (3%) and malignant origin (10%),
while the incidence of benign ovarian tumors is insignificant,
but higher and amounted to 87%. 55% of them were of
reproductive age (20-39 years), which was significantly
lower than in our studies (90.9%). The age range was 15-70
years old. A study Boujoual M., et al. [2] showed that
malignant neoplasms of the ovaries are more common in
premenopausal and  postmenopausal ~ women.This
observation is consistent with previous studies, which
showed that the disease is more common in the 41-60 age
group (average 50 years).
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Thus, if we talk about the age priorities of detecting
ovarian formations, then the studies carried out show such
a tendency that malignancy is gaining its pace of
development closer to the postmenopausal age. Moreover,
the difference in age data and indicators, in our opinion, can
be mediated by the sample size, lifestyle, and region of
residence, which affect the physiological processes of the
body.

Further analysis according to the type of tumors showed
that among benign tumors in the reproductive group, the
most common histological types were serous ovarian cysts
in 38.75%, followed by follicular cysts in 23.75%, and
teratomas in 16.25%, cystadenomas 13, 75%. At the same
time, the frequency of serious cysts was higher in the
reproductive group compared with the postmenopausal
group (14.0%), p = 0.001. In the premenopausal and
postmenopausal groups, cystadenomas are in the lead. The
most common benign tumor is serous cystadenoma, while
the most common malignant tumor is serous
cystadenocarcinoma [8]. In other studies, mucinous
cystadenoma and dermoid cysts are considered the most
common benign ovarian tumors (11.9% and 10.32%,
respectively) [3]. Although frequent histological variants of
benign tumors were serous cystadenoma (59%), followed
by cystic teratoma (12%) [9]. However, Hakansson F,
Hggdall * et al. Presented endometriotic cysts (272) and
serous cystadenomas (107) as frequent benign conditions
[4]. Thus, the difference in our study is that one of the
exclusion criteria was suspicion of endometriosis, since
endometriosis, benign disease of reproductive age, is
associated with an increase in CA-125 levels [11]. In the
reproductive group, the serous cyst was in the lead
(38.75%), followed by follicular (23.75%), dermoid
(16.25%), cystadenoma (13.75%). In the premenopausal
and postmenopausal groups, there is a predominance of
cystadenomas (31.6% and 29.8%, respectively), which is
comparable with the data of many authors. There is a close
relationship between the growth of dermoid cysts with age
(19.3% and 21.0%, respectively), but the follicular type is
adherent to a younger age (10.5% and 12.3%,
respectively).

During the RMI study, we focused on a cut-off rate> 200
- false positive in 1 case (dermoid cyst), and <200 false
negative which was in 2 cases (squamous cell carcinoma -
2) reproductive age group. RMI at a cut-off value> 200 had
a sensitivity of 75%, a specificity of 98.75%, a PPV of
85.7% and an NPV of 97.5% in distinguishing between
benign and malignant ovarian tumors. ROC showed, at cut-
off> 231.6, sensitivity 75%, specificity 100%, PPV 100%
and NPV 97.3% (area under the ROC curve (AUC) 0.950,
95% ClI: 0.88-0.98, P = <0.001).

RMI at cut-off value> 200 resulted in 5 false positive
cases (fibroma, tecoluteic cyst, 2-dermoid cyst and
cystoadenoma), with <200 false negative cases in 6 cases
(granulosa cell malignancies - 6) premenopausal age
group. RMI with a cut-off value> 200 had 80.6% sensitivity,
91.2% specificity, 83% PPV and 89.7% NPV in
differentiating malignant and benign ovarian tumors in the
premenopausal group. ROC showed that RMI at a cut-off
value> 247.5 in the premenopausal group had a sensitivity
of 80.65%, a specificity of 100%, a PPV of 100% and an
NPV of 97.9% (AUC 0.96, 95% CI: 0.89-0, 99, P = <0.001).
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RMI at a threshold value of> 200 was false-positive in 6
cases (serous cyst-1, cystoadenoma-5), at <200, false-
negative were in 5 cases (malignant granulosa cell tumors)
postmenopausal age group. RMI with a cut-off value >200
had a sensitivity of 87.1%, a specificity of 89.5%, PPV of
81.8% and NPV of 92.7% when distinguishing benign and
malignant ovarian tumors in the postmenopausal group.
ROC showed that RMI at cut-off value> 245.7 in the
postmenopausal group had 87.1% sensitivity, 100%
specificity, 100% PPV and 98.6% NPV (AUC 0.960, 95%
Cl: 0.89-0.99 , P = <0.001). RMI at a cut-off value >200 in
the three study groups had a sensitivity of 82.9%, a
specificity of 93.8%, a PPV of 82.9% and an NPV of 93.8%
when distinguishing between benign and malignant ovarian
lesions. The ROC showed that the RMI at a cut-off value>
247.5 in the three study groups had a sensitivity of 82.9%, a
specificity of 100%, a PPV of 100% and an NPV of 98.1%
(AUC 0.955, 95% CI: 0.92-0, 97, P = <0.001).

In another work showed that RMI with a cutoff >200
between the HP and RMI categories showed a positive
correlation. Moreover, the HP malignant result gave a
higher RMI. The sensitivity-specificity of the RMI was
83.33% and 94.12%, the positive predictive value and the
negative predictive value were 89.29% and 90.57%,
respectively [15]. The 3 methods included in the RMI score
were also compared with each other (RMI, CA-125,
ultrasound) to find the best diagnostic test. RMI is
considered to be more effective than CA-125 for individual
ultrasound, which had good sensitivity but poor specificity.
According to their data, when RMI>150 was used, they had
17 false-negative (non-epithelial) and 12 false-positive
cases (dermoid and endometrioid cysts). At the same time,
RMI had poor sensitivity in the tumor of germ cells and
genital cord stroma. Moreover, RMI had the fewest false-
positive cases with a threshold value >150 than RMI>200.
[16]. Simsek H.S. et al. [13] report that RMI at cut-off> 168
gives an optimal result that the analysis of the ROC curve
showed a sensitivity of 74.7%, specificity of 96.2%, PPV
94%, NPV 82.6%, respectively, than the individual
parameters of the ultrasound assessment and the level of
CA125. Although RMIs show lower sensitivity and
specificity 70.5% and 87.8%, PPV and NPV 70.5% and
87.8%, respectively, it is associated with small sample size
and a significant number of benign tumors. At the same
time, the relationship was significant (p 0.0003) between
RMI and the histological type of serous tumors, except for
mucinous tumors [12].

Thus, the RMI values in the groups of malignant
neoplasms prevailed >200 than in the group of benign ones.
RMI had a sensitivity of 82.9%, a specificity of 93.8%, a
PPV of 82.9%, and an NPV of 93.8% when distinguishing
between benign and malignant ovarian lesions. At the same
time, RMI had a low sensitivity to tumors of germ cells and
genital cord stroma, which manifested itself as a false-
negative result.

Conclusion.

In this work, we evaluated RMI 2 in the study population
and found that at a cut-off value of 200, this method was
able to correctly identify 96.7% of women with malignant
ovarian cancer. This may be due to the very high level of
CA-125. You can see that high levels of CA-125 directly
and significantly affect RMI 2.
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The incidence of cancer detection was significantly
higher in the premenopausal and postmenopausal groups
compared to the reproductive group (P = 0.0008). The
malignancy index allows one to suspect the malignancy of
the ovarian formations, which corresponds to the results of
HP in 26.5% of cases (malignant tumors). The
correspondence of the risk of malignancy according to RMI
and postoperative HP data is statistically significant. The
area under the curves (AUC) ROC is 0.955 for RMI (P =
<0.001).
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