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TexHO0J0THA MPOTHO3UPOBAaHUA UCX0a POAOB IIPU 3aJJHEM BH/IE
3aThIJIOYHOTIO NpeaJe:kaHus Ijaoaa
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AHHOTAIIUA

BeBengenue. Pojapl B 3aiHEM BHJIe 3aTHIOUHOTO MPEJIEIKAHUS IJI0ZA SBJISAIOTCS MIPEAMETOM MPHUCTAIFHOTO BHUMA-
HUS Bpaded aKyIIepoOB-THHEKOJIOroB. HecMOTpsI HA OTHeCeHHe JAHHOH KaTeropuu POLOB K (DU3MOJIOTHUECKUM, UCXOZ
HAIPSIMYIO 3aBHCHUT OT II€PEX0/Ia 33JHEr0 BU/a 3aThUUIOYHOTO IIPE/IJIEKAHUS B IIepeIHUi B mporiecce pooB. CoxpaHeHue
3a/IHETO BU/IA sABJsieTCsl GAKTOPOM PHCKA ONEPATHBHOTO POZOPA3PELIEHHUs.

IT e . Pa3zpaboTKa TEXHOJIOTUU IPOTHO3UPOBAHUA UCXO0/1a PO/IOB IIPH 33/THEM BH/IE 3aTHIJIOYHOTO ITPE/IJIeKAHUA III0AA.
MaTtepuans u MeToObl. Ha 6aze nepunaranbHoro 1eHTpa I'Y3 «KpaeBas kinHuueckas 6oimpHULIA» T. Yuta
IIPOBeJIEH MPOCIIEKTUBHBIA aHAMN3 118 cyiyyaeB pooB B mepuos 2018—-2021 rr. O6mmas Beibopka 6blia pas/ieseHa Ha
3 IpyIIbL: 1-1 — 80 POXKEHHI] ¢ ITePeTHUM BUJOM 3aTHUIOYHOTO IPEJIEKAHUS IUI0/a; 2-1 — 18 MAIMeHTOK C 33/THUM
BUZIOM 3aThUIOYHOTO [IPEJIeKAHI III0/1a, B [IPOIECCe POAOPA3PeleH s KOTOPBIX IPOU30IIIesI IOBOPOT B [IEPEAHUI BU/T;
3-51 — 20 POKEHHUI] € 33/THUM BHU/IOM 3aTHLJIOYHOTO IIPE/JIEIKAHUS IUI0/IA, B IIPOIECCE POZIOPA3PENIEH T KOTOPHIX IOBOPOT
B IlepeTHUI BUJ| HE TPOU30IIIes. I'pyniisl 6bITH COOCTaBUMBI II0 BO3PACTY U SKCTPAareHUTAIbHOM aToyIoruu. BeeM skeH-
IIIUHAM HaKaHyHe PO/IOB (1—2 IHsI) MPOBOAIA OCMOTP U YJIBTPA3BYKOBOE HCCIIEIOBAHIE.

PesynbTaTsl. TeXHOJOTUS IPOTHO3UPOBAHUS FICX0/IA POJIOB IIPU 33{HEM BHJI€ 3aTHLJIOYHOTO MPEIJIEKAHUSA IO
peanu3oBaHa Ha 6a3e MHOTOCJIOHHOTO IEPCENTPOHA, TPOLIEHT HEBEPHBIX IIPEJCKA3aHUN B IIpoIiecce 00yIeHIs KOTOPOTro
cocraBw 11.1. CTpykTypa 06ydyaeMoi HEHPOHHOM CeTH BKJIIOUaia 8 BXOHBIX HEUPOHOB: IIAPHUTET POJIOB, POCT, Macca Tejia
U MEKOCTHBIH pazmep 6osbioro tasa (distantia spinarum) skeHIIUHBI, GUTAPHUETETHHBIN pa3Mep rOJI0BKH U JyTHHA 6eipa
IIJI0/1a, HAJINYYE YJIX OTCYTCTBHE IIPEUH/TYKIIUH POJIOB.

3aknioyeHue. KOMIIIEKCHBIH TOAXO/, OCHOBAHHBIN HA HEHPOCETEBOM aHAIN3e AaHAMHE3a, a TAK)Ke JAHHBIX 00BEeK-
THUBHOTO U YJIbTPa3BYKOBOTO HCCJIEZIOBAHUS, TIO3BOJISIET C TOUHOCTHIO /10 90.0 % MPOTHO3UPOBATH UCXO/I POJIOB IIPU 33/THEM
BHJI€ 3aTHUIOYHOTO IIPeJyIesKaHus I10/a. IIpruMeHeH e JaHHOU TEXHOJIOTUY B KIIMHUYECKOH TPAKTHKE IT03BOJIUT CHU3UTH
YacTOTy HEDJIATOIIPHUATHBIX AKYIIEPCKUX U IEPUHATAIBHBIX UCXO/I0B [IPY 33/IHEM BH/IE 3aTHIJIOYHOTO [IPEJIEKAHNUS IUIOAA.
Kaoueesle caoea: 33JHUN BUJ, 3aThUIOYHOE IIPEJJIE}KAHIE, AaHOMAIUU PO/IOBOH JIEATEIbHOCTH, KIIMHUYECKUN Y3KUU
Tas, OIlepaTHBHOE PO/IOPa3peEIIeHNeE.

Oo60pasen nmutupoBaHusa: Myapos B.A., AkumoBa A.B. TexXHOJIOTHS IPOTHO3UPOBAHUS HCXO/IA POZIOB IIPU
3aJlHEM BHJIE 3aTHUIOYHOTrO mpemieskanus mioga // Journal of Siberian Medical Sciences. 2022;6(1):56—66. doi:
10.31549/2542-1174-2022-6-1-56-66

Technology for predicting the outcome of labor in the fetal occiput
posterior presentation
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ABSTRACT
Introduction. Delivery in the fetal occiput posterior presentation is a subject of close attention of obstetricians and
gynecologists. Despite the classification of this category of childbirth as physiological, the outcome directly depends on the
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transition of the occiput posterior position to the occiput anterior one during labor. Persistence of the posterior position is
a risk factor for operative delivery.

Aim. Development of a technology for predicting the outcome of labor in the fetal occiput posterior presentation.
Materials and Methods. A prospective analysis of 118 cases of childbirth in the period 2018—2021 was carried
out at the Perinatal Center of the Regional Clinical Hospital, Chita. The total sample was divided into 3 groups: group 1
included 80 parturient women with the fetal occiput anterior presentation; group 2 included 18 patients with the fetal
occiput posterior presentation, during the delivery of which there was a turn into the anterior position; group 3 included
20 parturient women with the fetal occiput posterior presentation, during the delivery of which a turn to the anterior posi-
tion did not occur. The groups were comparable in age and extragenital pathology. All women underwent physical and
ultrasound examination 1—2 days ahead of the delivery.

Results. The technology for predicting the outcome of labor in the fetal occiput posterior presentation is imple-
mented on the basis of a multilayer perceptron, the rate of incorrect predictions in the learning process of which was
11.1%. The structure of the trainable neural network included 8 input neurons: parity of childbirth, height, body weight
and distantia spinarum of a woman, biparietal diameter and femur length of a fetus, presence or absence of pre-induc-
tion of labor.

Conclusion. Anintegrated approach based on neural network analysis of the history, as well as data of physical and
ultrasound examinations, makes it possible to predict the outcome of labor with an accuracy of up to 90.0% in the fetal
occiput posterior presentation. The use of this technology in clinical practice will reduce the incidence of adverse obstetric
and perinatal outcomes in the fetal occiput posterior presentation.

Keywords: posterior position, occipital presentation, abnormal labor, contracted pelvis, operative delivery.
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BBEJIEHUE

Ponpl B 3asiHeM BHJIe 3aTBUIOYHOTO IIPEJIJIeKa-
HUA IUIOAA SIBJIAIOTCS IIPEMETOM IIPUCTAJIbHOTO
BHHUMAaHWs Bpaued aKylIepoB-THHEKOJIOTOB [1].
B oreuecTBeHHOU MpaKTHKe UX MPUHATO CUUTATH
¢usnonormueckumu. Mexay TeM npurauHaMu oopa-
30BaHM 3a/THETO BU/A, coriacHo JaHHbIM B.E. Paj-
3uHCKOTO B A.M. ®ykca, ABIAITCA HW3MEHEHUs
¢opMBI 1 EMKOCTH MaJIOTO Ta3a, QYHKIIMOHAIbHAS
HEIOJTHOIIEHHOCTh MBIIII] MAaTKHA, OCOOEHHOCTH
(opMBI TOIOBKY 1710712, HETOHOIIIEHHBIH WJIN MEPT-
BBIH 1107 [2]. B KOHEYHOM HTOTre TOJBKO B 1 % Bcex
CJIyJaeB 3aThLJIOUHOTO MpeJIeskaHus peOeHOK POXK-
JlaeTcs B 33/THEM BUJle Uepe3 ecTeCTBEHHBIE POJIOBbIe
mytH [2]. THOCTpaHHbBIE aBTOPHI OTHOCAT HX K TaK
Ha3bIBAEMbIM QHOMAJIHAM IIOBOPOTA, TaK KaK OHHU
COTIPOBOK/JIAIOTCSA BBICOKOM YAaCTOTOU  €1ab0CTH
POZOBOI JIeATEIPHOCTH, OIIEPATHBHOTO POJiopaspe-
IIEHUs, TpaBMaTHU3Ma POJOBBIX IIyTel, a TaKxkKe
HeOJAaTONPUATHBIX ~ HMHTPAHATAJIBHBIX  HCXOJIOB.
YacToTa poZIOB B 3aJHEM BH/IE 3aTHIJIOUHOI'O BCTAB-
JIEHUs TOJIOBKU IUUIO/IA 32 TOC/IeIHEE JIeCATUIIETHE
VBEJIUYUIIACh B 3.4 Pa3a, YTO IIO3BOJIAET CUUTATH
JIAaHHYIO IpO0JIEMY aKTyaJIbHOU [2, 3].

HecMoTpss Ha OTHeceHUEe AAHHOM KAaTErOPUU
ponoB K (U3HOJIOTUYECKUM, HCXOJ HAIPAMYIO
3aBUCHUT OT II€PEX0/ia 33/THETO BUJIA B IIepeHUN B
npouecce ponaoB. CoxpaHeHHe 3aJlHETO BUJA,
cornacHo AadueiM O.C. ApaT u B.M. Bonorckux,

INTRODUCTION

Delivery in the fetal occipitoposterior presenta-
tion is a subject of close attention for obstetrician-
gynecologists [1]. In domestic practice they are con-
sidered to be physiological. Meanwhile, the reasons
for the formation of the posterior position, accord-
ing to Radzinsky and Fuks, are changes in the shape
and capacity of the true pelvis, functional inferior-
ity of the muscles of the uterus, features of the
shape of the fetal head, premature or still birth [2].
Ultimately, only in 1% of all cases of occiput presen-
tation, a child is born in the posterior position
through the parturient canal [2]. Foreign authors
refer them to the so-called rotation abnormalities,
as they are accompanied with a high frequency of
uterine inertia, operative delivery, birth canal inju-
ries and adverse intranatal outcomes. The fre-
quency of labor in the occiput posterior position
has increased by 3.4 times over the past decade,
which allows us to consider this problem as a recent
one [2, 3].

Despite the classification of this category of labor
as physiological, the outcome directly depends on
the transition from the posterior to the anterior posi-
tion during childbirth. The persistence of the poste-
rior position, according to Arnt and Bolotskikh, is a
risk factor for operative delivery [1]. The authors’
studies indicate that delivery in the fetal occiput pos-
terior presentation requires an emergency caesarean
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siBsgeTcss (GaKTOPOM PHICKA OIEPATHBHOTO POJIO-
paspemnierus [1]. McciemoBaHuss aBTOPOB CBHU7E-
TEJIBCTBYIOT O TOM, YTO POZBI B 3aJ{HEM BU/IE 3aThI-
JIOUHOTO BCTaBJIEHUS TOJIOBKU ILUIO/IA B 72.4 % CIIy-
YyaeB TPeOYIOT BHITIOJTHEHUS DKCTPEHHOTO KecapeBa
ceueHusi (HOpMHUPOBAaHHOe 3Ha4YeHHE Ko3hdumm-
eHta [lupcona — 0.72). [lo JaHHBIM ps7la aBTOPOB
YacToTa BCTYIJIEHUS B POJABI B 33/THEM BHUJE 3aThI-
JIOYHOTO TPeZJIeKAHUS IJI0/IA COCTABJISET OT 2 0
41 %. 3aBepllieHNEe POJIOB B 33/THEM BU/Ie 3aThLJIIOYU-
HOTO TIpeJyyIeXkaHus wioaa Habmogaercesa B 2—8 %
ciayuaeB [4, 5]. [logobHBIH pa3bpoc, O HaleMy
MHEHHWIO, B MEPBYI0 OYEPE/b CBA3AH CO CJIOKHO-
CTBHIO IMATHOCTUKHY 33JTHETO BUZA, KOTOPAS MOXKET
OBITh BaTpyJHEHA I€JIBIM IUIOAHBIM Iy3bIpEM,
BBIPA’KEHHOU KOH(MUTrypanueld TOJOBKH, HaJH-
YKreM POJIOBOU OIyXOJIM, a TAK:Ke CHUKEHUEM TaK-
THUJIBHOHW YYBCTBUTEJIbHOCTH IIPHU MIPOBEIEHUHU BJIa-
TAJINIITHOTO WCCJIe/IOBaHUA B mepyarkax. OmnTH-
MaJbHBIM B JAQHHOW CHUTYallMd IIPeJICTABIISETCS
HCIIOJIb30BAHUE YJIBTPA3BYKOBOTO FWCCJIEIOBAHUS,
MO3BOJIAIONIETO HE TOJIBKO JIOCTOBEPHO OIIpesie-
JIUTh BUJI TIPEAJIEKAHUS U TMO3UIINIO, HO U JPYTHe
0COOEHHOCTU BCTaBJIEHUS TOJIOBKU IIOZA B IIPO-
mecce pojoB [4, 6].

B uccnemoBannu E.A. Mopo3soBoii u A.B. Iletpo-
BOH B pe3yJIbTaTe aHAJIN3a HEBPOJOTUUYECKOTO CTa-
Tyca JleTeld, POKJEHHBIX B 3aJHEM BUJIE, CHIEJIaH
BBIBO/I, UTO MPHUIILIO BPEMs IIEPECMOTPETh aKyIIep-
CKyI0 TAaKTHKy BeJEHUs POJOB IIPU 3aJHEM BUJE
3aTBUIOYHOTO Ipe/Iekanus mwioza [7]. Ilo MEHEHUIO
HceieoBaTes e, B OTE€YECTBEHHOM MPAaKTHUKe He3a-
CJTy?KE€HHO MaJI0 BHIMAHUS YAEJISETCS JaHHOH Ipo-
oneme. KedanoremaToMbl y JieTeld, POXKJIEHHBIX B
3a7lHEM BH7e, HAOJIIOIAIUCh B 11.1 % CIIyyaeB, KpU-
BOIIIesI — B 16.6 %, MBIIIIeUHas THIIOTOHUSA — B 50.0 %,
nupaMuHas HEeJA0CTaTOYHOCTh — B 19.4 %, MpH-
3HAKU JUCIUPKYJISITOPHO-TEMOPPAruuecKoro CHH-
npoma — B 13.8 %. IIpu nuHaMuuecKoM OocMOTpe B
1 ¥ 3 Mec MBIIIEYHAsA TUIIOTOHUS HaOJ0/Ia1ach y
36.1 % MiaAeHIeB, NOUpaMUAHAA HEZOCTATOU-
HOCTbh — y 50.0 %, kpusores —y 8.3 %, AByXCTOPOH-
HUH napaiud —y 2.7 %. HecMOTps Ha BOBMOKHOCTH
COBpPEMEHHOHN MeJIUITUHbBI, TeMa HaTAJTbHON TPaBMBbI
IIpU POJIaX B 33J{HEM BH/I€ 3aTBIIOYHOTO IIPEZIerKa-
HUSA OCTAETCA aKTYAJIbHOU, ¥ TOJIBKO IIPEAUKTUBHAS
MeUIIHA MOXKeT MPOQGUIAKTAPOBATh PA3BUTHE
POZOBOTO TpaBMATH3Ma U IOCJIEAYIOIEN MHBAJIH/I-
HoCcTH [1, 7].

IEJIDb NCCJIEJOBAHUA

PaspaboTka TEXHOJIOTMHM MPOTHO3UPOBAHUS
HCX0/1a POIOB IPU 3a/THEM BU/I€ 3aTHJIOUHOTO IIPe-
JIe3KaHUA IJI0AA.

section in 72.4% of cases (the normalized value of the
Pearson’s coefficient is 0.72). According to a number
of authors, the frequency of delivery in the occipito-
posterior position ranges from 2 to 41%. Completion
of labor in the occiput posterior position of is
observed in 2—-8% of cases [4, 5]. In our opinion,
such a variability is primarily due to the complexity
of diagnosing the posterior position, which can be
hampered by an intact amniotic sac, pronounced
configuration (moulding) of the head, presence of a
labor tumor, as well as a decrease in tactile sensitiv-
ity when performing vaginal examination in gloves.
The optimum in this situation is the use of ultra-
sound, which allows not only to reliably determine
the type of presentation and position, but also other
features of the engagement of the fetal head during
childbirth [4, 6].

In the study of Morozova and Petrova, as a result
of the analysis of the neurological status of children
born in the posterior position, concluded that the
time has come to reconsider the obstetric tactics of
labor management in the fetal occiput posterior
presentation [7]. According to researchers, in
domestic practice, an undeservedly little attention
is paid to this problem. Cephalohematomas in
children born in the posterior position were
observed in 11.1% of cases, torticollis — in 16.6%,
muscular hypotension — in 50.0%, pyramidal syn-
drome - in 19.4%, signs of dyscirculatory and
hemorrhagic encephalopathy — in 13.8%. During
dynamic examination at 1 and 3 months, muscular
hypotension was observed in 36.1% of infants, pyra-
midal insufficiency — in 50.0%, torticollis — in 8.3%,
and bilateral paralysis — in 2.7%. Despite the possi-
bilities of modern medicine, the topic of natal injury
during childbirth in the occiput posterior presenta-
tion remains relevant, and only predictive medicine
can prevent the development of birth injuries and
subsequent disability [1, 7].

AIM OF THE RESEARCH

Development of a technology for predicting the
outcome of labor in the fetal occiput posterior pre-
sentation.

MATERIALS AND METHODS

A prospective analysis of 118 cases of childbirth
at 37—41 weeks gestation in the period 2018—2021
was carried out at the Perinatal Center of the
Regional Clinical Hospital, Chita. The total sample
was divided into 3 groups: group 1 included 80 par-
turient women with the fetal occiput anterior pre-
sentation; group 2 included 18 patients with the
fetal occiput posterior presentation, and the turn
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MATEPUAJIBI 1 METO/IbI

Ha 6a3e nepunaranpHoro 1entpa I'Y3 «Kpaepas
KJIMHOYecKass OoJybHUIAa» T. UuTa MPOBEIEeH IpPo-
CIEKTUBHBIN aHaIu3 118 cyiydyaeB pPOJIOB B CPOKE
OGepeMeHHOCTH 37—41 HeJ B IepHosi 2018—2021 IT.
O61as BeIOOPKA ObLIa pasjiesieHa Ha TPU UCCIeye-
MBble TPYIIIBL: 1-5 TPYIIA BKIIOYaIa 80 POXKEHHUI] C
IepeHUM BUJOM 3aTbIOYHOTO IIpefyIesKaHUs
IUTO/Ia; 2-51 TPyIIIa — 18 MaIMeHTOK ¢ 3aJHUM BUIOM
3aTBUIOYHOTO TIpeJIeKaHUs IUIOZA, B IIpOIecce
pozopaspelnieHusa KOTOPBIX IIPOU30IIes IIOBOPOT B
TepeAHUN BU; 3-1 TPYHIA — 20 POKEHHUI] C 33THIM
BHUJIOM 3aTBIJIOUHOTO TIPeJJIeKaHUs IUIOZAA, B IIPO-
Iiecce pojiopaspelieHus: KOTOPHIX ITIOBOPOT B Iepes-
HUH BUJ He MPOU3O0IIes. BeceM KeHIUHAM ITPOBO-
JIMJIOCH 00lllee U CHEIUaJbHOE aKyIlIepcKoe HCciie-
JIOBaHUE B COOTBETCTBUU C JIHCTBYIOIUMU KINHU-
YEeCKUMHU  PEKOMEHZAIUSIMHU,  YTBEPIKAEHHBIMU
MUHHCTEPCTBOM  3/IpaBOOXpaHEHUsT PoccuiicKou
®enepanuu [8]. Mccenenyemsble rpynibl ObLIN COIO-
CTaBUMBI 110 BO3PACTy, CPOKY TeCTallli U DKCTpare-
HUTQJIBHOU maTosioruu. Ilepes mpoBezieHNEM KOM-
IJIeKca HeOoOXOAWMBIX HCC/IeIOBAaHUN IIOJIydeHO
nHGOPMHUPOBAHHOE OOPOBOJIBHOE COTJIACHE TTAIlU-
€HTOK Ha yJacTHe B ucciaenoBanuu. Pabora BeIIOs-
HEHA B COOTBETCTBHM C TPeOOBAHUAMHU XeJIbCUHK-
CKOU Jiekyiapanuu BceMUpHOU MEIUIIMHCKON Opra-
Huzanuu (2013 r.). KpuTepusiMu BKIJIFOUEHUS B
Hcesie/loBaHNe SIBUJINCH: JOHOIIEHHBIN CpOK Oepe-
MEHHOCTH, 3aThIOYHOE TIpejyiekanue mwioga. Kpu-
TEPUAMU WCKJIIOUEHUS SIBIJINCH: IIPEKIeBPEMEH-
HBle POJIbI, Ta30BOe IpejleskaHUe IUIOZA, Helpa-
BIUTHHBIE TIOJIOXKEHUS TIJI0/1a, HEIPABUJILHOE BCTaB-
JIeHHe TOJIOBKU IIO/IA, pyOel] Ha MaTKe, Ipe/ijiexa-
HUeE IUIAIleHThl, MHOTOILIO/IHAA OepeMEHHOCTD, aHO-
MaUIHU Pa3BUTHUS ITOJIOBBIX OPTaHOB, TsXKeJas DKC-
TpareHUTaJIbHAs IATOJIOTHA, TPABMBI Ta3a B aHAM-
He3e, OHKOJIOTHYeCKHe 3a00JIeBaHMUS.

[TesbBHO- 1 AHTPOIIOMETPUSI TPOBO/IUINCH HAKA-
HyHEe POJIOB (1—2 JIH:) 10 OOIIENPHUHATON METOTUKE
[2, 8]. YnbpTpa3BykoBasa ¢eTomMeTpus IPOBOJUIIACH
TaKKe HaKaHyHe POJIOB (1—2 JHS) HA ammapare SKC-
neptHOTO Ki1acca Voluson S8 (GE Healthcare, USA).
YipTpasBykoBas (eTo-, IyIaleHTo- U aMHUOMeTPUsA
IIPOBOJIMJIACh KOHBEKCHBIM JIATYUKOM C UYACTOTOH
npeoOpazoBatesisa 2—5 MI'1 TpaHcaboMHuaTbHBIM
moctynioM. JIioOble W3MEpEeHHs IIPOU3BOUIICH
TPIKIIBI, TIOCTIE YETO BBIYUCIISIIOCH CPe/lHee 3Have-
HUE COOTBETCTBYIOIIETO YJIBTPA3BYKOBOTO IIapame-
Tpa. YJIBTPa3BYKOBOe HCCJIEAOBaHUE B IIpoIiecce
POIOB TPOBOAMIOCH C IOMOIIBIO IOPTATHBHOTO
anmapara Bbicokoro kiacca MySono Us (Samsung
Medison, Kopes). 9xorpaduueckoe Hccef0BaHUE
IIPOBO/JIMJIOCH KOHBEKCHBIM JIATYUKOM C YaCTOTOH

into the anterior position during the delivery;
group 3 included 20 parturient women with the fetal
occiput posterior presentation, during the delivery
of which a turn into the anterior position did not
occur. All women underwent a general and obstetric
examination in accordance with current clinical
guidelines approved by the Ministry of Health of the
Russian Federation [8]. The studied groups were
comparable in age, gestational age and extragenital
pathology. Before the necessary examinations,
informed voluntary consent of the patients to par-
ticipate in the study was obtained. The work was
performed in accordance with the requirements of
the World Medical Association Declaration of Hel-
sinki (2013). The inclusion criteria for the study
were: full-term pregnancy, occiput presentation of
the fetus. The exclusion criteria were: preterm birth,
breech presentation of the fetus, malposition of the
fetus, abnormal engagement of the fetal head, scar
on the uterus, placenta previa, multiple pregnancy,
anomalies in the development of the genital organs,
severe extragenital pathology, history of pelvic
trauma, oncological diseases.

Pelvio- and anthropometry were performed
shortly before the delivery (1—2 days) according to
the conventional method [2, 8]. Ultrasound fetome-
try was also performed 1—2 days ahead of the deliv-
ery using a Voluson S8 expert device (GE Healthcare,
USA). Ultrasound assessment of the fetus, placenta
and amniotic fluid was carried out with a convex
probe with a transducer frequency of 2—5 MHz via
transabdominal access. Every measurement was
made three times, after which the average value of
the corresponding ultrasonic parameter was calcu-
lated. Ultrasound examination during delivery was
carried out using a high-end portable MySono Us
device (Samsung Medison, Korea). An ultrasound
examination was carried out with a convex probe
with a transducer frequency of 3.5—-5.0 MHz, via
translabial access in the sagittal position of the probe.
The satisfactory position of the probe was confirmed
by the simultaneous visualization of the pubic sym-
physis and the fetal head on the monitor screen. An
ultrasound examination was performed according to
the conventional technique, and made it possible to
confirm the presence of the fetal occiput posterior
presentation (Fig. 1) [9].

When performing statistical analysis, the
authors were guided by the principles of the Inter-
national Committee of Medical Journal Editors
(ICMJE) and the recommendations of Lang, Alt-
man (SAMPL) [10, 11]. The analysis of the norma-
lity of the distribution of signs, taking into account
the predominant study group size (less than 50 par-
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npeobpazoBates 3.5—5.0 MI'11, TpaHCc1abuaabHBIM
JIOCTYIIOM B CATUTTAJIPHOU MO3UIUHU JATUUKA. Y7I0-
BJIETBOPUTEILHOE TIOJIOJKEHUE JAaTYHKA IOJITBEPIK-
Jlasioch (haKTOM OJTHOBPEMEHHOU BU3yaTH3allU Ha
SKpaHe MOHHUTOpA JIOHHOTO cuM@u3a U TOJIOBKHU
wIoza. dxorpaduueckoe HUCCIEAOBaHUE ITPOBOIU-
JIOCh TIO0 OOINENpPUHATON METOJUKE U II03BOJISIIO
[IOATBEPAUTD HAJMUWe 33/THETO BU/IA 3aTHLJIOYHOTO
TIpeJIIeskaHus TOJ0BKH 1ioa (puc. 1) [9].

[Ipu npoBeneHUM CTATHUCTHYECKOTO aHAIU3a
aBTOPHI PYKOBO/ICTBOBAJIUCH IPUHITUIIAMU Mexay-
HapOJHOTO KOMUTETA PEeAAKTOPOB METUIMHCKUX
s)kypHaioB (ICMJE) u pekomenganuamu T.A. Lang,
D.G. Altman (SAMPL) [10, 11]. AHa/Tu3 HOpMaJIb-
HOCTH pacipesie/IeHus] MIPU3HAKOB, C YIETOM IIPeH-
MYIIIECTBEHHON YHCJIEHHOCTU UCCIEAYEMBIX TPYIIIT
(meHee 50), MPOBOAMIICA IIyTEM OIEHKU KPUTEPHUS
[Manupo — Yuika. YuuTsiBas pacupeeseHue Ipu-
3HAKOB, OTJIMYHOE OT HOPMAJIBHOTO BO BCEX HCCIIE-
JIyeMBIX TPYIINaX, IOJyueHHbIe TaHHbIe IIPeJiCTaB-
JIEHbI B BHUJIe MeTUAaHbI, IEPBOTO U TPETHETO KBap-
tuei: Me [Q; Q,]. Jlist cpaBHeHUst Tpex HesaBu-
CHUMBIX TPYII II0 OJTHOMY KOJIUYEeCTBEHHOMY IIPH-
3HAKy HCIIOJIb30BAJICSI PAHTOBBI aHAIWU3 BapHa-
nuit mo Kpackeny — Yoyuucy (H). Ilpu Hanmuun
CTATHUCTUYECKH 3HAYMMBIX PA3JIUUHN B JAJIbHEH-
IeM ¢ yuyeToM momnpaBku BoHdeppoHu mpoBoau-
JIOCh TIONApHOE CpaBHEHUE JBYX HE3aBUCHMBIX
TPYIIII ¢ TOMOIIbI0 KpuTepuss Mauuna — Yutau (U).
HoMuHasibHBIE JAHHBIE OTTUCHIBAJINCH C YKa3aHUEM
abCOJIIOTHBIX 3HAUEHUW U MPOIEHTHBIX JIOJIEH.
CpaBHeHNe HOMHUHAJIBHBIX JAHHBIX HCCJIEJIOBAHUS
MIPOBOAMJIOCH IIPU MTOMOIIU Kputepus X2 [lupcona,
II03BOJIAIOIIETO OLIEHUTh 3HAYMMOCTDH DPA3TUYUI
Mexy (PaKTUUYeCKUM KOJIMYECTBOM HCXO/IOB WJIHN
KayeCTBEHHBIX XapPaKTEPUCTHK BBHIOODKU, TOIMaaa-
IOIUX B KAXKAYI0 KATErOpUIO, M TEOPETHYECKUM
KOJIMYECTBOM, KOTOPO€e MOKHO OKH/JIATh B U3ydae-

ticipants), was carried out by evaluating the Shap-
iro-Wilk test. Taking into account the distribution
of signs that is different from normal in all the stud-
ied groups, the data obtained are presented as the
median, the first and third quartiles: Me [Q1; Q3].
To compare three independent groups by one quan-
titative trait, the Kruskal-Wallis (H) rank sum test
was used. Later on, if there were statistically sig-
nificant differences, and taking into account the
Bonferroni correction, a pairwise comparison of
two independent groups was carried out using the
Mann-Whitney test (U). Nominal data were
described with absolute values and percentages.
Comparison of nominal study data was carried out
using the Pearson y? test, which allows us to assess
the significance of differences between the actual
number of outcomes or qualitative characteristics
of the sample in each category, and the theoretical
number that can be expected in the study groups if
the null hypothesis is true. Differences were consid-
ered statistically significant at p < 0.05. Statistically
significant parameters were included in the test
database, which formed the basis for training a
multilayer perceptron, which makes it possible to
predict the outcome of labor in the fetal occiput
posterior presentation. Statistical processing of the
study results was carried out using the IBM SPSS
Statistics 25.0 software package (International
Business Machines Corporation, USA).

RESULTS AND DISCUSSION

It is noteworthy that statistically significant dif-
ferences in the studied groups were observed only
when evaluating the results of ultrasonic fetometry
(Table 1).

Analyzing the data in Table 1, we can assume that
the significance of differences in fetometric parame-
ters in the studied groups is associated with the pre-

Puc. 1. Merofiuka Mo TBEP:KIEHUsI 3a{HETO BU/IA 3aTHIJIOYHOTO IIPEJJIEIKAHMS
IyTeM TPaHCa6I0MUHAIBHOTO YJIBTPA3BYKOBOI'O HCCIIEIOBAHUS
Fig. 1. Technique for confirming the occiput posterior presentation by transabdominal ultrasound
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MBIX TPYIINaxX IPU CIPABEIJIMBOCTH HYJIEBOU TUITO-
Te3bl. CTaTUCTUYECKU 3HAYMMBIMU CUUTAIH Pas-
JIMYUs Opu p < 0.05. CTaTHCTUYECKU 3HAYUMBbIE
rapameTrpbl ObLTH BKJIIOYEHBI B TECTOBYIO 6a3y JgaH-
HBIX, KOTOpas JIerjla B OCHOBY OOy4YeHHS MHOTIO-
CJIOMHOTO TIEPCENTPOHA, MO3BOJISIONIETO IIPOTHO-
3UPOBATh KCXO/] POJIOB IIPHU 3aJHEM BHUJE 3aThLIOY-
HOTO mpeayieskanusa mwioaa. Cratucruyeckas obpa-
0OTKa pPEe3yJabTaTOB WCC/IENOBAHUA OCYIIECTBIIS-
Jlach ¢ IIOMOIIbI0 MakeTa nporpamm IBM SPSS
Statistics 25.0 (International Business Machines
Corporation, CIITA).

PE3YJIBTATDBI 1 OBCY2KIEHUE

OO6paraet Ha cebs1 BHUMAaHUE TOT (PaKT, UTO CTa-
TUCTUYECKU 3HAUUMBIE PA3JIHUYUsA B HCCIIETyEMbIX
rpymnnax HabJII0AaIuCh TOJIBKO IIPU OIIEHKE Pe3yiIb-
TaTOB YJIFTPA3BYKOBOU ¢eTomeTpuu (Tad1. 1).

AHanu3upys JaHHble TabJI. 1, MOXKHO MIPEII0JIO-
JKUTh, YTO 3HAYUMOCTH PA3JIUUHU (deTomMeTprye-
CKUX [TOKa3aTeJyIeld B UCCIIeyeMBIX TPYIIIIax CBA3aHA
¢ mpeobJsialaHueM 3a/Iep:KKUA pocTa IUIofia B 3-H
rpynme. OfHaKo JaHHBIN (PaKT He TOJIYIUJI CBOETO
moATBepKieHus (Tab. 2).

CrnenoBaTesibHO, 3BHAYMMOE pasyinyue bumnapue-
TQIBHOTO pa3Mepa TOJIOBKU U JJINHBI Oe/ipa 1mioza
B HCCJIEJIlyeMbIX TPYIIIax, BEPOSITHO, OBLJIO CBA3AHO
C WHIAUBUAYAIHHBIMH OCOOEHHOCTSMHU CTPOEHUS
WX TeJia.

ITpenHayKIMSA POZOB B 1-H TPYIIIIE UMeIa MeCTO
B 10.0 % ciyuaes (8 / 80), Bo 2-ii rpymne — B 44.4 %
(8/18), B 3-ii rpynme — B 15.0 % (3/20) ciyuaeB
(¢ =12.93, df = 2, p = 0.002); UHAYKIUs POIOB — B
13.8 % (11/80), 27.8 % (5/18) 1 5.0 % (1/20) ciayuaeB
COOTBETCTBEHHO (}* = 4.07, df = 2, p = 0.13). Bbico-
Kas 4acToTa MPEeNHAYKIUH IIPU 3aJ{HEM BHJIE 3aThI-
JIOYHOTO TIPEJJIEeXKAHUsI TIJI0/Ia CBUJIETETBCTBYET 00
OTCYTCTBUHU OMOJIOTUYECKON TOTOBHOCTH OPTaHU3Ma
K pomam. Mexy TeM obpaiaeT Ha cebsi BHUMaHHE
TOT (PaKT, YTO MPEUHIYKIUs POAOB IMPU 3aTHEM
BH/IEe 3aTBIOYHOTO MIPEJIEKAHUS 3a9aCTyI0 ITPUBO-
IuT K (opmupoBaHuo Oosiee 6JIATOIPUSATHOTO
BCTaBJIEHUSI TOJIOBKU IJIOJJa U, COOTBETCTBEHHO,
MEHBINIEN YACTOTE OCJIOKHEHUU POJIOBOTO aKTa.
JlaHHBIA (aKT TaKKe IOATBEPIKIAETCS BBICOKOU
YaCTOTOU OCJIOKHEHUH IIpoIiecca poioB B 3-1 Uccie-
nmyeMoli rpymie (tabi. 3).

Bricokas yacToTa BTOPUYHOH POJIOBOU C1abOCTH
U KJIMHUYECKH Y3KOTO Ta3a IPHU 33/THEM BHUJIE 3aThI-
JIOYHOTO BCTaBJIEHUs CBA3aHA C TE€M, YTO TOJIOBKA
IJI0Zia BCTaBJIsieTcss OOJIBIIIKMM, YEM MaJiblii KOCOH,
pa3MepoM, ¥ Ui 3aBeplieHUs POIOB Tpebyercs
JIOIIOJIHUTEIbHOE crubaHme rosioBku [2]. Belcokas
YacTOTa OCJIO}KHEHUU POJIOB JIOTUYHBIM 00pasom

dominance of fetal growth restriction in the group 3.
However, this fact has not been confirmed (Table 2).

Therefore, a significant difference in the bipari-
etal diameter of the head and the femur length of the
fetus in the studied groups was probably associated
with the individual morphological characteristics of
their bodies.

Pre-induction of labor in group 1 occurred in
10.0% of cases (8/80), in group 2 — in 44.4% (8/18),
in group 3 — in 15.0% (3/20) of cases ( x> = 12.93,
df = 2, p = 0.002); induction of labor — in 13.8%
(11/80), 27.8% (5/18) and 5.0% (1/20) of cases
respectively (x® = 4.07, df = 2, p = 0.13). The high
frequency of pre-induction in the fetal occiput poste-
rior presentation indicates a lack of biological readi-
ness of the body for childbirth. Meanwhile, attention
is drawn to the fact that pre-induction of labor in the
occiput posterior presentation often leads to the for-
mation of a more favorable engagement of the fetal
head and, accordingly, a lower incidence of compli-
cations. This fact is also confirmed by the high rate of
birth complications in the 3rd studied group
(Table 3).

The high rate of secondary uterine inertia and
cephalopelvic disproportion in posterior occiput
engagement is due to the fact that the fetal head is
engaged with the diameter, larger than the suboc-
cipitobregmatic one, and an additional flexion of the
head is required for the birth completion [2]. The
high rate of labor complications have a logical impact
on the rate of surgical delivery: the proportion of
cesarean section in the 1st group was 22.5% of cases
(18/80), in the 2nd group — 5.6% (1/18), in the
3rd group — 75.0% (15/20) (x* = 24.1, df = 2,
p < 0.001). The main indication for the caesarean
section was the deterioration of the fetus condition
due to dystocia and cephalopelvic disproportion.
This fact indicates that the fetal head rotation from
the posterior to the anterior position should be con-
sidered as a factor that affects the outcome of child-
birth favorably. This can be confirmed by comparing
parameters of the fetus well-being assessment with
the Apgar score in groups, in the absence of signifi-
cant differences in the final weight and height of the
newborn in the studied groups (Table 4).

The assessment of differences in the duration of
labor in the studied groups does not make sense due
to the high frequency of operative delivery in patients
of the 3rd group.

Taking into account the high frequency of unfa-
vorable outcomes in the posterior occiput engage-
ment during delivery, it was decided to develop a
technology for predicting an unfavorable outcome of
labor in the fetal occiput posterior presentation. The
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Tabiuna 1. 3HaueHne U3yJyaeMbIX [IapaMETPOB B UCC/IEAYEMBIX TPYIIIIAxX
Table 1. The values of the assessed parameters in the studied groups

ITokazarenb
Parameter

1-51 Tpynna
Group 1
(n=80)

2-A rpynmna
Group 2
(n=18)

Bospacrt KeHIUHBL, JIET
Woman age, years

IIpezacrosiue pojbl, abC. YUCIIO

Upcoming delivery, absolute
number

Macca Tena KeHIUHBI, KT
Woman body weight, kg

PoCT JKEeHIIMHBL, CM
Woman height, cm
WMT, kr/m?

BMI, kg/m?

D. spinarum, c¢m (cm)

D. cristarum, cm (cm)
D. trochanterica, cm (cm)
Conjugata externa, cm (cm)

OKpY>KHOCTB JKUBOTA, CM
Abdominal circumference, cm

BricoTa qHA MaTKu, cM
Symphysis-fundal height, cm
Cpok recranuu, HeJ
Gestational age, weeks

BumapuerasbHBIA pa3Mep
TOJIOBKY TJIO/Ia, MM

Biparietal diameter of the fetal
head, mm

OKpY>KHOCTH TOJIOBKH ILJIOJIA, MM

Fetal head circumference, mm
JnuHa 6enpa miozia, MM

30.0 [29.5; 31.9]

2.0 [2.0; 2.5]

90.1[84.7; 91.6]

162.0 [160.8; 163.1]

34.4[32.2; 35.0]
26.0 [25.5; 26.2]
29.0 [28.7; 29.5]
33.0 [32.1; 33.3]

22.0 [21.4; 22.1]

108.0 [106.1; 110.6]

36.0 [35.5; 36.5]
39.0[38.7; 39.2]

92.0 [90.7; 92.1]

332.0 [329.6; 336.7]

72.0 [71.2; 72.9]

2.0 [1.3; 1.9]

. na TecroBasa
% roflpyn CTaTHCTHKA,
P 21’0?)’ Test statistics,
30.0 [28.9; 33.9] 30.0 [26.0; 35.4] H=2.04
p=0.36
2.5[1.8; 3.5] H=174
p=0,42

78.0 [73.7; 89.9] 69.4 [64.9; 73.0] H=4.21

p=0.12
164.0 [162.0; 166.0] 161.0 [155.4; 161.6] H =2.91
p=0.23
20.6 [28.3; 33.7] 27.4 [26.5; 28.2] H=3.24
p=0.2
25.0 [24.4; 26.0] 24.5[23.3; 24.7] H=5.49
p =0.06
28.0[27.1; 29.0] 27.0 [26.2; 27.8] H=2.24
p=0.33
31.0 [30.8; 33.2] 31.0 [30.1; 31.9] H=2.97
p=0.23
20.0 [20.0; 20.7] 20.0 [19.1; 20.2] H=0.78
p=0.68

97.0[95.5;105.3]  95.0[91.1; 99.9] H=3.94

p=0.14

36.0[33.2; 39.6] 35.5[34.7; 36.7] H=0.37

p=0.83

39.0 [38.6; 39.1] 39.0 [38.7; 39.1] H=0.44

p=0.79

93.0 [85.5; 95.3] 84.5[79.1; 86.5] H=9.39

p =0.009

334.0 [315.1; 348.9] 312.0[279.1; 322.2] H =5.28

p=0.07

74.0 [66.5; 75.1] 62.5[60.2; 65.8] H =11.25

Fetal femur length, mm P =0.004
Ipumeuanue. UMT — ungekc Mmaccol Tesia; D. — distantia.
Note. BMI — body mass index; D. — distantia.
Ta6smmna 2. YacroTa narosoruu 6epeMeHHOCTH B HCCIIEyEMBIX Ipyax, % (abc. 4uciio)
Table 2. Prevalence of pregnancy pathology in the studied groups, % (absolute number)
1-s TpyIma 2-51 rpynmna 3-A1 rpynma TecToBasA CTATUCTUKA,
gi’:;ll};zil e;::t?::'é(ap’rnﬂa Group 1 Group 2 Group 3 Test statistics,
P (n=80) (n=18) (n=20) df=2
3azeprKka pocra Ioza 12.5 (10) 16.7 (3) 20.0 (4) X2 =0.82
Fetal growth restriction p=0.66
KpymHbIi 1710/1 22.5(18) 22.2(4) 20.0 (4) X2 =0.06
Big fetus p=0.97
MHorosozue 3.8(3) 5.6 (1) 0.0 (0) X2 =0.99
Polyhydramnios p=0.61
Manosogue 21.3 (17) 27.8 (5) 15.0 (3) X2 =0.93
Oligohydramnios p=0.63
62 Journal homepage: http://jsms.ngmu.ru
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Ta6uuma 3. YactoTa 0CJI0KHEHHUH POJIOB B HCCIIEAYEMBIX IPyIIIIax, % (abc. 4uciio)
Table 3. Prevalence of birth complications in the studied groups, % (absolute number)

1-A Tpymma 2-7 Tpynma 3-A1 rpymnma fleccpa
KinHnyeckasa KapTuHa CTATHCTHUKA,
Clinical picture Sl Sl Sl Test statistics
(n=80) (n=18) (n=20) df=2 >
JTopo/ioBOE U3JIUTHE OKOJIOIIONHBIX BoA  13.8 (11/80) 22.2 (4/18) 30.0 (6/20) X2 =3.17
Premature rupture of the membranes p=0.21
JluckoopauHAIIVA POJIOBOM 8.7 (7/80) 5.6 (1/18) 10.0 (2/20) X2 =0.27
JIesITeJTbHOCTH p=0.88
Labor dystocia
IlepBuyHas c1a00CTh POJTOBOH 12.5 (10/80) 27.8 (5/18) 20.0 (4/20) X*=2.81
JIeATETHHOCTH p=0.25
Primary uterine inertia
BropuuHas cs1abocTh poI0BOH 2.5 (2/80) 11.1 (2/18) 40.0 (8/20) X2 = 24.65
JIeATETHHOCTH p < 0.001
Secondary uterine inertia
UpesmMepHO CUJIbHAA PO/IOBast 10.0 (8/80) 11.1 (2/18) 5.0 (1/20) X2 = 0.55
esITeJIbHOCTD p=0.76
Excessively strong labor activity
KyiMHUYeCcKH y3KUH Ta3 8.7(7/80) 5.6 (1/18) 25.0 (5/20) X2 = 4.96
Contracted pelvis p=0.08

CKa3bIBaE€TCA HA YACTOTE OMEPATHBHOTO po/iopaspe-
IIEeHUs: YacToTa KecapeBa CeYEHWs B 1-H TPyIIIe
cocraBmia 22.5 % ciydaes (18/80), Bo 2-1 rpymiie —
5.6 % (1/18), B 3-ii rpymne — 75.0 % (15/20) (* = 24.1,
df =2, p < 0.001). OCHOBHBIM IIOKa3aHUEM JIJISI KEca-
peBa ceuyeHUs SBJSJIOCH YXYAIIEHUE COCTOSHUS
10712 Ha (hOHE AaHOMATHH POJIOBOM JI€ATETLHOCTU U
KJIWHUYECKU Y3KUH Tas3. JJaHHBIN (HAKT CBUMIETEThb-
CTBYET O TOM, YTO ITOBOPOT I'OJIOBKH IIOZIA U3 33/THETO
B IEpeIHUN BHJ CJIEYET pacCMaTpUBaTh Kak (pak-
TOp, OJIATOIPUATHO BIUSAIOIINHA HA UCXO POAOB. ITO
MOKHO IIOATBEP/IUTh CPABHEHUEM OIIEHKH COCTOSI-
HUA IO TIO IIKaJie Anrap B Ipyniax, IPU OTCYT-
CTBUM 3HAYMMBIX Pa3JIUUNN KOHEYHOU MacChl U
pocTa HOBOPOKJIEHHOTO B HCCJIEAYEMBIX TIPyIIIax
(tabu. 4).

need for emergency operative delivery, as well as the
birth of a newborn in a state of asphyxia, were con-
sidered as an unfavorable outcome.

The technology for predicting an unfavorable out-
come of labor in the fetal occiput posterior presenta-
tion is implemented on the basis of a multilayer per-
ceptron, the percentage of incorrect predictions in
the learning process of which was 11.1. The structure
of the trained neural network included 8 input neu-
rons, one hidden layer containing 2 units, and 2 out-
put neurons (Fig. 2).

The activation function in the hidden layer of the
multilayer perceptron (see Fig. 2) was the hyperbolic
tangent, in the output layer it was Softmax, and the
error function was the cross entropy. Based on the
values of the predicted pseudo-probability, the neu-

Tab6uuia 4. 3HaueHue I0Ka3aTesell HOBOPOKAEHHBIX B UCCIIE[yEMbIX IPYIIIaxX

Table 4. Parameters of newborns in the study groups

1-51 Tpynna 2-51 rpynmna 3-1 TpyIIa TecToBasi CTATUCTHUKA,
gﬁéﬁ:{:ﬁb Group 1 Group 2 Group 3 Test statistics,
(n=80) (n=18) (n=20) df=2
Macca HOBOPOKIeHHOTO, T 3280.0 3430.0 3205.0 H=1.78
Newborn weight, g [3243.5;3393.6]  [3239.8;3546.9]  [2771.7; 3270.8] p=0.41
Poct HOBOpPOKZIEHHOTO, M 51.0 [50.5; 51.4] 51.5[50.6; 52.3] 50.5 [47.5; 50.9] H=1.85
Newborn height, cm p=0.4
Onenka no mkasne Anrap B 8.0 [8.0; 8.5] 8.5[8.3; 8.6] 8.0 [6.8; 8.0] H=8.08
KOHIIE 1-i MUHYTBI, 6aJLJTbI p =0.02
Apgar score at the 1st
minute, points
Omenka no mkasue Anrap B~ 9.0 [8.8; 9.1] 9.0 [8.9;9.3] 8.0 [7.7; 8.6] H =9.05
KOHIIE 5-i MUHYTBI, 6aJLJIbI p =0.01

Apgar score at the 5th
minute, points
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O1neHKa pa3JIMINN TPOIOJKUTETBHOCTH IIEPHU-
O/I0B POJIOB B HCCJIEyEMBIX TPYIIaX HE HMeeT
CMbICJIA BBUJIy BBICOKOW YaCTOTHI ONEPATHBHOTO
po/iopa3pelieHns NaueHToK B 3-H uccieayeMon
rpyIIe.

YuuThIBask BBICOKYIO YaCTOTY HeOJIAarOMPUSITHBIX
HCXOZIOB TIPU COXPAaHEHUW 33/THETO BUJA 3aThLIOY-
HOTO BCTaBJIEHUs TOJIOBKH ILJIO/IA B IIPOIECCE POJIOB,
OBLIO pellleHO pa3paboTaTh TEXHOJIOTUIO, HAIIPaB-
JIEHHYI0 Ha IIPOTHO3UPOBAaHUE HEOJIArOMpUATHOTO
KCXO07Ia POZIOB IIPY 33/[HEM BU/IE 3aTHLJIOYHOTO IIPEJI-
JIeKaHus IUIofia. B KauecTBe HeOJIArONPUSATHOTO
HCXOZIa paccMaTpUBAIN HeOOXOAMMOCTh IIPOBEZe-
HUSA 9KCTPEHHOTO OIEPATHUBHOTO POZIOpPa3peIIeHu,
a TakKe pOoKAeHUEe HOBOPOXKIEHHOTO B COCTOSTHUH
acukcuu.

TexHOJIOTHs NPOTHO3WPOBAHUA HeOIArONpUAT-
HOTO UCXO/Ia POJIOB IIPHU 3aJ[HEM BH/I€ 3aTHLJIOUHOTO
IpeyIesKaHus IUIOA peayin30BaHa HA 6a3e MHOTO-
CJIOHHOTO IEePCENTPOHA, MPOIEHT HEBEPHBIX MPEJI-
CKa3aHUU B Mporiecce 0OyUeHHsT KOTOPOTO COCTABHII
11.1. CtpykTypa 0byuyaeMoil HEHPOHHOH CETH BKJIIO-
yasia 8 BXOJHBIX HEHPOHOB, OJJUH CKPBITBIM CJIOH,
coZleprKaIIuil 2 eTUHUIBI, U 2 BBIXOJHBIX HEHpPOHA
(puc. 2).

CmelnieHue
Shift

ral network has no problems in differentiating the
probability between a favorable and an unfavorable
outcome of labor in the fetal occiput posterior pre-
sentation (Fig. 3).

Also noteworthy is the fact that the resulting neu-
ral network is of high value both for predicting favor-
able and unfavorable outcomes of labor (Table 5).

In testing the neural network on a sample of
patients consisting of 10 people, the percentage of
incorrect predictions was 10.0 (1/10), which is consis-
tent with the results of the neural network training.

CONCLUSION

An integrated approach based on neural network
analysis of the anamnesis, as well as physical and
ultrasound examinations data, makes it possible to
predict the outcome of labor in the fetal occiput pos-
terior presentation with an accuracy of up to 90.0%.
Evaluation of this prognosis allows not only to choose
the optimal mode of delivery, but also to assess the
feasibility of pre-induction of labor.
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Ta6auna 5. THbopMaTUBHOCTD PAa3pabOTAHHON TEXHOJIOTHH ITPOTHO3UPOBAHMUS HCX0/1a POJIOB ITPHU 3aJJHEM BH/JIE

3aTbJIOYHOTO IIPpEAJIEXKaHUA IJ10/1a

Table 5. Informativeness of the developed technology for predicting the outcome of labor in the fetal occiput posterior

presentation

CraTucrudyeckas

Hcexox popos AUC YyBCTBUTEJIHbHOCTH Cnenu(puaHOCTH

Outcome of labor SHAMUMOCTB P | Sensitivity Specificity
Statistical significance p

BraronpuATHbIi 0.90 <0.001 0.83 1.00

Favorable

HebaronpusaTHbIH 0.90 <0.001 1.00 0.83

Unfavorable

B xauecTBe DyHKIINH aKTUBAIIUH B CKPBITOM CJIO€
MHOTOCJIOWHOTO ITePCENTPOHA (CM. PHC. 2) BBICTYIIA
TUNepOOINYECKU TAaHTEHC, B BBIXOJHOM CJIO€ —
Softmax, B kauecTBe (YHKIUH OIIMOKU — IEpe-
KpecTHas SHTponusA. Mcxozsa u3 3HaUeHnH [peicKa-
3aHHOU TICEBJIOBEPOSATHOCTH, HEMPOCETh HE HCIIbI-
ThIBaeT mpobseM B uddepeHIiuani BeposiTHOCTH
MeK/Ty 0J1aTOIPUATHBIM U HEOJIATOIPUATHBIM HCXO0-
JIOM POJZIOB IIpU 3aJ[HEM BHU/I€ 3aTHLIOUHOTO IIPe/IJie-
skaHusA wioaa (puc. 3).

Taxke oOparaer Ha cebs1 BHUMaHHE TOT (akT,
YTO TOJIyueHHas HeWpPOHHAas CeTh 00JIaZlaeT BBICO-
KOU IIEHHOCTHIO KakK JJIs POTHO3UPOBaHUsA 6J1aro-
[IPUATHOTO, TAK ¥ HEOJIATONPUATHOTO UCX0/1a POJIOB
(Tabi. 5).

B mporecce TectrpoBaHuA HEHPOHHON CeTH Ha
BBIOOPKE IAIIMEHTOK, COCTOSIIEH U3 10 YeJl., IMpo-
IIEHT HeBEPHBIX MTPeICKa3aHUi coOCTaBUI 10.0 (1/10),

YTO COTJIACYETCS C pe3yIibTaTaMu 00ydeHUsI HEHPOH-
HOMU CeTHu.

3AK/IIOYEHUE

KoMIIeKCHBIH MOJX0J, OCHOBAHHBIM Ha HEH-
poceTeBOM aHaJIM3e aHAMHeE3a, a TaKKe JTaHHBIX
00BEKTUBHOTO U YJIBTPA3BYKOBOTO WUCCJIEIOBA-
HUS, TO3BOJISET C TOYHOCTHIO 710 90.0 % MPOTHO-
3UPOBATHh MCXOJ[ PO/IOB MPH 33JHEM BUJIE 3aThI-
JIOUYHOTO mpepasiexkanusa minoza. OneHka JaHHOTO
MMPOTHO3a IO3BOJISIET HE TOJbKO BHIOpPATh ONTHU-
MaJILHBI METOJT POJIOpa3peIIeHus, HO U OI[eHUTD
1es1ecoo0pa3HOCTh IPOBEJEHUs IPEUHIYKIUU
pOZioB.

Kondaukr mHTEepecoB. ABTOPHI 3asABJIAIOT
00 OTCyTCTBUU KOH(JIINKTA UHTEPECOB.
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