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ABSTRACT

BACKGROUND: Ovarian masses during pregnancy are a common pathology, occurring in up to 3.2% of cases. However, data
on recurrence after the removal of ovarian masses in women, which could help predict their potential occurrence, remain
limited.

AIM: To assess the feasibility of predicting ovarian masses during pregnancy through a prognostic model based on data
obtained using developed scoring systems.

MATERIALS AND METHODS: The study included 100 women in their second and third trimesters of pregnancy, divided into
two groups: group 1 (main group) consisted of 50 pregnant women with ovarian masses that appeared for the first time
(before the first delivery) or recurred (before the second delivery); group 2 (control group) included 50 pregnant women
without ovarian pathology in either their first or subsequent pregnancies.

RESULTS: Two prognostic models were developed and tested on a random sample of 24 pregnant women with newly
diagnosed or recurrent ovarian masses. The accuracy of the predictions was found to be acceptable, with a predictive
accuracy of 83% in the first case and 62% in the second.

CONCLUSION: Prognostic models appear feasible for estimating the probability of both newly diagnosed and recurrent
ovarian masses. This approach enhances diagnostic accuracy, improves prevention strategies for gynecological pathology,
and aids in the selection of appropriate treatment and management strategies for patients with ovarian masses, even before
ultrasound evaluation or surgical intervention.
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Bo3Mo)KHOCTb NPOrHO3MpoBaHUA BOSHUKHOBEHMS
o6pa3oBaHMiA AMYHMKOB Y 6epeMeHHbIX

A, ®atkynnuna, Al Awyk, N.W. Mycun, EM. Tapees

BalLKupcKuit rocyaapcTBeHHbIN MeANLIMHCKMIA YHuBepcuTeT, Yda, Poccus

AHHOTALMUA

06ocHoBaHue. 06pa3oBaHNUA ANYHMKOB BO BpeMs HEPeMEHHOCTM ABMIAKOTCS 4acTo BCTPEYAeMOW NaTosorvei U AOCTUralT
3,2%. OpHaKo B NUTEpaTypHbIX UCTOYHMKAX Mano AaHHbIX 0 peLMAMBaX nocse yaaneHns 06pasoBaHUi AMUYHWUKOB Y KEHLUMH,
KOTOpble MOrM Bbl NpeficKa3aTb MX BO3MOXHOE BO3HUKHOBEHME.

Llenb. OLeHKa NporHo3upoBaHnUa BO3HUKHOBEHWS 00pa30BaHNUN SMUHWKOB Y XEHLUMH BO BpPeMs bepeMeHHOCTU B BUAE Npor-
HOCTMYECKOr0 NpaBKUNa Ha OCHOBAHWUW AaHHBbIX, MOMYYEHHbIX C MOMOLLbI0 pa3paboTaHHbIX LKa.

Marepuanbl u MeTogbl. B nccnegosanue Bowwn 100 3eHLWMH Bo BTOPOM W TpeTbeM TpuMecTpax bepemeHHOCTU. OHM Bbinm
pasgeneHbl Ha ABe rpynnbl: 1-a (ocHoBHas) — 50 6epeMeHHbIX ¢ 00pa30BaHNAMK AMYHUKOB, BOSHWKLUMMMW KaK BriepBble
(nepen, nepBbIMK pofiaMm), TaK ¥ NOBTOPHO (Nepes BTOPbIMU pofamu); 2- (KoHTponbHas) — 50 bepeMeHHbIX be3 natonorum
KaK NnpW NepBoW, TaK 1 Npy NOBTOPHON 6epeMeHHOCTI.

Pesynbtatbl. B xone uccnenoBaHus bbinv copMupoBaHbl ABa NMPOrHOCTUHYECKUX MpaBuUnia, KOTOpbIE MCMOMb30BaM Ha Te-
CTOBOM BbIDOpKE CnyyailHO B3ATbIX 24 GepeMeHHbIX C BMepBble U NMOBTOPHO BO3HUKLLIMMW 06pa3oBaHMaMU AMUHKMKOB. Co-
BriafieHue MporHo3sa C peasibHbIM COCTOSHWEM [ef OKas3anocb BroSiHe MpUeMNEMbIM, CTeneHb NPOrHo3a B MepBOM Chyyae
cocTasuna 83%, Bo BTopoM — 62%.

3akniouenue. [pUMeHeHMe MPOrHOCTUYECKUX MPaBWI ABNSETCS BMOJHE BO3MOXHBIM A AMArHOCTUKY OLEHKW BEPOSTHOCTH
Pa3BUTMS KaK BrepBble, Tak W NOBTOPHO BO3HWKLUMX 00pa30BaHUN AMYHWKOB. TaKoM NOAX0S YBENMUMBAET TOYHOCTb AWUArHO-
CTUKM, NPOUIAKTUKM TMHEKONOMMYECKOI NaToNoruy, a Takxe NoMoraeT BbiOpaTh METOAbI IEYEHUS U BELEHUS MALMEHTOK
¢ 06pa3oBaHMAMM AMYHMKOB eLLé fo Y3W unu onepaTMBHOrO BMeLLATENbCTBa.

KnioueBble cnoBa: ONyXonM AMYHUKOB; GepeMeHHOCTb; MCTMUKO-LEPBUKANbHAA HefoCTaTo4HOCTb; abopT; Muonus;
OXMpeHMe.
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BACKGROUND

Ovarian masses are the most common pathology in preg-
nant women [1], of which 60%-70% are benign and 33% are
tumor-like [2]. According to the study by Zahra [3], the mean
age of detection for ovarian masses was 32 years. Epithelial
tumors were identified in 39.5% of patients, functional cysts
in 32.1%, germ cell tumors in 17.3%, and in rare cases, sex
cord-stromal tumors [1, 2].

The incidence of ovarian masses during pregnancy reach-
es 3.2% [4], some of which resolve within 2—4 months with-
out intervention [5]. There are few data on the possibility of
recurrence after the removal of ovarian masses in women.
For example, in the study by Davydov et al. [6], the probability
of ovarian tumor recurrence was 10%—14%.

The study aimed to assess the feasibility of predicting
ovarian masses during pregnancy through a prognostic mo-
del based on data obtained using developed scoring systems.

METHODS

Wald sequential analysis, a standard approach in medical
research [7, 8], was employed to create the rule. The data from
two groups of pregnant women, obtained from anamnestic and
laboratory analyses, were used to support this prediction. For
this purpose, sociobiological and instrumental indicators, ob-
stetric and gynecological and somatic history, information on
concomitant extragenital pathology, the process of delivery
and details of the child’s condition at birth and in the early
neonatal period were used. The data were collected through
a retrospective analysis of prenatal, delivery, and neonatal
records of 100 women in the second and third trimesters of
pregnancy, as well as in the postpartum period.

Group 1 (main group) consisted of 50 women diagnosed
with ovarian masses that appeared for the first time (be-
fore the first delivery) or recurred (before the second deli-
very). Group 2 (control group) included 50 pregnant women
without ovarian pathology in either their first or subsequent
pregnancies. In order to predict the prognosis of recurrent
ovarian masses, group 1 was divided into two subgroups.
Subgroup 1 comprised 34 cases of no cyst in repeat preg-
nancy, whereas subgroup 2 comprised 16 cases of both pri-
mary and secondary occurrence of ovarian masses. All the
obtained anamnestic and laboratory data were entered into
an Excel attribute table, thereby forming a profile of group
description. This profile was then subjected to mathematical
and statistical analysis using modules of the Statistica 10
software package [9].

At the first stage, all anamnestic and clinical data were
sequentially tested for risk factors. The method of Wald se-
quential analysis is based on the use of nominal (categorical,
alternative) variables. For most of the anamnestic data, this
was self-consistent. However, the indicators that were the
result of precise measurements (sizes and concentrations)
had to be converted into nominal values. The boundaries
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were defined within the range of variation to distinguish in-
tervals of values that could be considered as belonging to
normality or pathology. In cases where such separation was
not possible, the distribution was analyzed using histograms
to detect bipolarity or the ranges of values separated by an
“empty” interval. These ranges were thus considered and
subsequently labeled as discrete categories.

Subsequently, the reliability of the association between
the gradations of a characteristic that could be considered
a risk factor and the patients’ belonging to the group with
ovarian masses or to the control group, as well as to the
group with the newly diagnosed or recurrent pathology, was
evaluated. This evaluation was conducted by employing Pear-
son ¥? criterion and Fisher nominal correlation coefficient @
[10]. If there was a reliable association and the coefficient
@ was at least in the moderate range (0.3), the variable
was considered a potential risk factor. Standard formulas
[11] were used to calculate odds ratios (OR), which indicate
how often an event is more likely to occur in one group than
in another. A confidence interval for this parameter was then
constructed. The analysis was conducted with the exclusion
of parameters for which the lower limit of the OR confidence
interval was <1. The diagnostic coefficients (DC) for the pres-
ence (DC,) and absence (DC_) of a risk factor were then cal-
culated using the data from the four-fold tables obtained by
calculating OR and 2 [7, 8].

At the second stage of the study, the obtained prognos-
tic tables were tested on a random sample of 24 pregnant
women.

RESULTS

In the course of the described procedures, two prognostic
rules were created.

Prognostic Rule for Evaluating the Newly
Diagnosed Ovarian Masses in Pregnant Women

The analysis of the 61 variables that constituted the de-
scriptive profile of the group of pregnant women with ovarian
masses (group 1) and without pathologies (group 2) resulted
in the identification of eight variables that met the above cri-
teria. These elements are ranked by their OR level (Table 1).

1. Abortions before childbirth: yes or no.

X’=34, ¢=0.57, p < 0.0001; OR=13.6 (5-36); DC,=+7,
DC_=-5.

2. Menstrual cycle disorders: yes or no.

X’=17.9, =0.40, p < 0.0001; OR=13 (3-62); DC,=+4,
DC_=-8.

3. Endometriosis: yes or no.

x?=13.3, ¢=0.35, p < 0.0003; OR=10 (2.2-48.0); DC,=+3,
DC_ =-7.

4. Dysmenorrhea: yes or no.

x’=9.0, ¢=0.3, p < 0.003; OR=9 (1.4-36.0); DC,=+3,
DC_=-6.
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5. Myopia: yes or no.

X’=22, @=0.46, p < 0.0001; OR=8.5 (3.2-22.5); DC,=+4,
DC_=-5.

6. Less than four pregnancies: yes or no.

X>=20.7, 9=0.44, p < 0.0001; OR=7 (2-17); DC,=+5,
DC_=-4.

7. First childbirth only: yes or no.

X*=9.2, ¢=0.30, p < 0.002; OR=3.9 (1.6-9.6); DC,=+3,
DC_=-3.

8. Obesity of any degree: yes or no.

x’=8.9, 9=0.30, p < 0.003; OR=3.7 (1.5-9.0); DC,=+3,
DC_=-3.

Since this pilot study was only designed to test the abil-
ity to predict ovarian masses, the acceptable first (a) and
second (B) type error probabilities were set at 0.05 and 0.1,
respectively. The decision thresholds for the diagnostic rule

Table 1. Prognostic table for assessing the risk of ovarian masses
in pregnant women

Risk factors Gynecological Somatic
history pathology

Abortions before childbirth

Yes +7 -

No -5 -
Menstrual cycle disorders

Yes +h -

No -8 -
Endometriosis

Yes +3 -

No -/ -
Dysmenorrhea

Yes +3 -

No -6 -
Myopia

Yes +4 -

No -5 -
First childbirth only

Yes +3 -

No -3 -
Less than four pregnancies

Yes +5 -

No -4 -
Obesity of any degree

Yes - +3

No - -3
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were established at +9.8 and —12.6, or +10 and -13 after
rounding. According to the publications [12], the recurrence
rate of ovarian masses varies between 0.5%-3.4%. The high-
est estimate of 3.4% has an a priori DC of —14, the lowest
estimate of 0.5% has an a priori DC of —22, and the moderate
estimate of 1.5% has an a priori DC of —18. We used the most
optimistic estimate of 3.4% and an a priori DC of —14. Con-
sequently, if the algebraic sum of the a priori DC and all DC,
and DC_ exceeds the threshold of 10, taking into account all
the presented risk factors, a recurrence of ovarian masses
in pregnant women should be expected with 95% probability.
If the sum is less than —13, there is a 90% probability that
recurrence will not occur. If the sum falls within the thresh-
olds of the diagnostic rule, a prognosis becomes impossible
due to the inability to reach a definitive decision with a high
degree of certainty. Obviously, the prediction in this case de-
pends significantly on which of the a priori DCs is considered
the most realistic. This is due to the observed differences in
the estimates of the probability of cyst occurrence among
published studies, which exhibit a range that is nearly an
order of magnitude apart.

The resulting prognostic table was tested on a sample
of random 24 pregnant women. Twenty women had an al-
gebraic sum of all parameters <-13 and four women had
>—13 but <+10. Medical history analysis showed that all of
these women did not have ovarian masses in subsequent
pregnancies. Specifically, the prognosis was consistent with
the actual outcome in 20 out of 24 cases, and its true reli-
ability was 83%.

Prognostic Rule for Evaluating the Recurrent
Ovarian Masses in Pregnant Women

The analysis of 115 variables that constituted the de-
scriptive profile of the group of pregnant women with and
without recurrent ovarian masses resulted in the selection
of seven variables that satisfied the above criteria. The
ranking of these elements is determined by their OR level
(Table 2).

1. Abortion before the second childbirth: yes or no.

X’=1.8, ¢=0.41, p < 0.006; OR=15.0 (1.6—142.0); DC,=+5,
DC_=-6.

2. Isthmic-cervical insufficiency: yes or no.

X=7,6, ©=0.40, p < 0.006; OR=9.6 (1.7-55.0); DC,=+5,
DC_=-5.

3. Newborn’s birth weight: <2,500 g or >3,500 g or
>2,500 g.

X’=8.4, p=0.41, p < 0.004; OR=8.9 (1.7-45.0); DC,=+5,
DC_=-3.

4. CA-125 level: 30 IU/mL or <30 IU/mL.

x>=9,7, 9=0,43, p < 0.002; OR=7.0 (1.7-31.0); DC,=+6,
DC_=-3.

5. Myopia: yes or no.

X’=5.6, ¢=0.32, p < 0.02; OR=4.5 (1.2-20.0); DC,=+5,
DC_=-2.
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Table 2. Prognostic table for identifying the risk of secondary ovarian masses in pregnant women

Gynecological

Risk factors history

data of the current

Medical history Medical history
data of the

newborn

Laboratory | Somatic
data pathology

pregnancy

Abortion before the second childbirth

Yes +5

No -6
Initiation of sexual activity before 18 years old

Yes +3

No -4
Isthmic-cervical insufficiency

Yes -

No -
CA-125 level =30 IU/mL

Yes -

No -
Anemia

Yes -

No -
Myopia

Yes -

No -
Newborn'’s birth weight

More than 2500 g and less than 3500 g -

From 2500 to 3500 g -

6. Initiation of sexual activity: under the age of 18 or
after the age of 18.

X*=5.2, ¢=0.31, p < 0.0001; OR=4.3 (1.1-16.0); DC,=+3,

=—4,
7. Anemia: yes or no.
x=4.0, ¢=0.30, p < 0.05; OR=3.3 (1.1-11.0); DC,=+3,
DC_=-3.

Since this study was aimed to test the ability to predict
recurrence of ovarian masses, the decision thresholds were
rounded to +10 and —13. According to published studies, the
recurrence rate of this ovarian pathology is approximately
14% and varies between 10%-20% [6]. We used a compro-
mise estimate of 15% with an a priori DC of -8.

Moreover, this prognostic table was applied to a random
sample of 24 pregnant women with ovarian masses removed
either in the second trimester or during cesarean delivery.
The algebraic sum of all DCs was <-13 in 15 women and
>=13, but <+10 in nine women. Medical history analysis
showed that all these women had no recurrence of ovarian
masses at follow-up. Consequently, the predictive accuracy
in the new sample was 62%.

DC

DOl https://doiorg/10.17816/30g642020

DISCUSSION

The analysis of risk factors included in the diagnostic
models shows that ovarian masses are a pathology, the de-
velopment of which is influenced by somatic and gynecolog-
ical diseases, menstrual disorders, and others [13]. A variety
of factors were identified as contributing to the disruption of
neuroendocrine regulation of hypothalamic function, includ-
ing childbirth, abortion, infection, stress, surgery, and trau-
ma. This disruption involves multiple systems, including the
hypothalamic-pituitary-adrenal axis, the hypothalamic-pitu-
itary-ovarian axis, and the autocrine and endocrine systems
of visceral adipose tissue [14]. According to the World Health
Organization, obesity has reached epidemic proportions in the
21st century. Projections indicate that by 2025, 40% of men
and 50% of women will be affected by this condition [15].
Conversely, obesity results in menstrual cycle disorders, as
evidenced by the analysis of Raikova et al. [16]. The analysis
conducted by Nesterenko et al. [17] is of particular interest.
It found that 20% of pregnancy terminations in women were
complicated by ovarian cysts. The present study showed that
the number of pregnancies and abortions, which became
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one of the risk factors for ovarian masses, was lower in
the main group than in the control group, although abortion
itself is a risk factor [17]. This paradox may be attributed
to the numerous obstacles to pregnancy in group 1. These
include diseases and pathologies of the reproductive system,
as well as organizational, environmental, and technological
components. Additionally, social status and material opportu-
nities of the individual [18] were not taken into account in the
present study. Endometriosis is the most prevalent form of
ovarian masses and the most common form of genital endo-
metriosis, contributing to the development of endometriomas
[19, 20]. According to the PLCO (Prostate, Lung, Colorectal
and Ovarian Cancer) trial, the determination of the protein
marker CA-125 in the blood is important in the screening of
ovarian masses [21]. The level of this marker is influenced
by increased body mass index [22], uterine fibroids, endo-
metriosis, and pregnancy, which may lead to difficulties in
interpretation [23] and its use during pregnancy [24]. Howev-
er, there is evidence that the serologic level of CA-125 in the
first trimester of pregnancy (up to 10 weeks) reaches a level
of 1250 ME/mL and then decreases to 35 ME/mL by delivery
[25, 26]. In addition, the created diagnostic rule indicates that
high CA-125 levels in the second and third trimesters should
be considered. Extragenital diseases, such as anemia, are
a very important factor in the development of fetoplacen-
tal growth failure [27]. According to the published data, the
incidence of fetoplacental insufficiency in pregnancies with
ovarian masses ranges from 40%-45% to 100% [28], which
may result in low-birth-weight babies. According to studies
[29-31], the risk of miscarriage ranges from 43.9% to 77.8%
of all cases and most often manifests as isthmic-cervical
insufficiency. The occurrence of the phenomenon is associ-
ated with a defect in the cervix [32]. Common causes of isth-
mic-cervical insufficiency include rupture during childbirth,
medical abortion, repeated cervical canal dilation, conization,
trachelectomy [33-35], and inflammatory and/or infectious
processes [36] that occur as a result of sexual debut before
the age of 18, abortions, and a history of frequent changes
in sexual partners [35, 37, 38]. The presence of undifferen-
tiated forms of connective tissue dysplasia is a predictor of
isthmic-cervical insufficiency [39] and myopia [40-44]. In
myopia, scleral thickness, elasticity, and strength parame-
ters are reduced due to low glycosaminoglycan content, total
collagen, and weakening of the cross-links that stabilize the
collagen fiber [45, 46]. Consequently, women with a history
of the above factors may be classified as a risk group for the
development of ovarian masses during pregnancy.

CONCLUSION

The study findings demonstrated that a rule predicting
occurrence of primary and secondary ovarian masses based
solely on clinical, anamnestic, and laboratory data may be
created. The correlation between the prognostic assess-
ment and the actual state of the patient was found to be
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satisfactory, particularly in cases involving primary masses.
This rule requires further correction on larger samples and
the introduction of additional indicators that could be regard-
ed as risk factors in the analysis to achieve more reliable
and stable prognoses. This may be important for rational
treatment and management of such patients, even prior to
ultrasound or surgical intervention. However, given the above
probabilities of primary tumorigenesis and subsequent sec-
ondary tumorigenesis, the probability of unintentionally find-
ing a pregnant woman with recurrent pathology in a random
sample is only 0.5% to 1.0%. This combination, therefore, is
a rare event. Consequently, obtaining a sufficient sample size
for such pathologies is often time-consuming.
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AOMO/JHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. [l.A. ®atkynimHa — 0630p nuTepaTypsl, coop
W aHanu3 nMTepaTypHbIX WCTOYHWMKOB, MOArOTOBKA M HanUcaHue
TeKcTa cTatby; Al flllyK — Kypaums, XMpypruyeckoe nedeHue
nauueHTa, cbop 1 aHanu3 nuTepaTypHbIX UCTOYHWKOB, NOArOTOB-
Ka 1 HanucaHve TeKcTa cTatby; WA MycuH — xupyprudeckoe
neyeHWe nauueHTa, 0b63op NuUTepatypbl, cbop U aHanu3 nuTtepa-
TYPHBIX MCTOYHUKOB, HaNWMCaHWE TEKCTA U peAaKTUPOBaHUE CTaTby;
E.M. T'apeeB — 0630p nuTepatyphl, CHOp M aHanm3 NUTepaTypHbIX
WCTOYHMKOB, HanucaHWe TEKCTa W pefakTMpoBaHue cTaTbu. Bee
aBTOPbI MOATBEPXAAKT COOTBETCTBME CBOErO aBTOPCTBA MEXAY-
HapoaHbIM kpuTepusm ICMJE (Bce aBTOPbI BHEC/IM CYLLECTBEHHBIN
BKMaL B pa3paboTKy KOHLenuuW, NpoBefeHWe MccnefoBaHWA
W MOArOTOBKY CTaTbi, NPOYM U ofobpunu duHanbHylo Bepcuio
nepen nybavKaumen).
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JdTnyeckas akcnepTusa. ViccneoBaHve BbINOSHANOCH B paM-
Kax AuMccepTaumoHHoin pabotsl [.A. ®atynnuHoi M ero npose-
[EHWe COrNacoBaHO C JIOKarbHbIM 3TUYeckUM kommuteTom OIEOY
BO «balKVpCKUi rocyaapcTBEHHbIN MeAVLMHCKWIA YHUBEPCUTET»
MuHmcTepcTBa 3apaBooxpaHenms Poccuitckoin ®epepalm (npoTo-
kKon N? 9 ot 17.11.2021 r.).

Cornacue Ha ny6nukaumio. Bce y4acTHUKM 10 BKIIOYEHMS B UC-
CnefioBaHWe [obpoBosbHO Moanucany hopMy MHHOPMUPOBaHHOMO
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