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ABSTRACT

Relevance: To date, there is no single approach between clinicians and morphologists in assessing the role of placental
insufficiency in the development of fetal and maternal pathology. This situation is due, firstly, to the complexity of the histological
assessment of the degree of compensatory reaction of placental tissue, and secondly, to the assessment of the degree of its
maturity and the level of circulatory disorders that affect the features of intrauterine development of the child.

The study aimed to review the placenta examination as an essential component of objective diagnostics to identify prenatal
risks for the baby.

Materials and Methods: A comprehensive search was performed in the databases e-Library, Pubmed, Web of Science, Scopus,
and Embase to identify relevant articles on the topic published over the past decade. A total of 78 publications were analyzed, of
which 47 articles corresponded to the purpose of the study.

Results: By the nature of the structural state of the placenta, it is possible to diagnose vascular and dystrophic changes and
verify inflammatory processes of nonspecific and specific genesis. Since the placenta serves as a mirror image of the infectious
pathology of the mother, their children are at risk of infection.

Conclusion: Thus, the assessment of the nature of morphological changes in the placenta, both in the relatively physiological
course of pregnancy and the presence of pathology of pregnancy and childbirth, with somatic or infectious pathology of the
mother, makes it possible to make a prognosis about the condition of the child, both during intrauterine development, and to give
a prognostic assessment during the newborn and postnatal period.
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AHJIATIIA

O3exriniri: Byrinri KyHi YpbIK II€H aHa MaTOJOTHSCHIHBIH JaMybIHIaFbl IUTAICHTAPIIbI HKETKUTIKCI3MIKTIH peliH Oaranaynia
nopirepiiep MeH Mopdotortap apaceiHia OipbIHFal TOCLI XKOK. byl skaFaaif, OipiHIIiIeH, TUIAICHTAPIIbI TIHHIH KOMIICHCATOPIIBIK
PCaKIMSICHIHBIH TOPEKECIH TUCTONOTTSUTBIK OarasayIblH KYPIACSNILUTIriHe, eKiHIIIeH, OHBIH JKETLTY JOPEKECIH jKoHEe OaraHBIH
JKATBIPIIILTIK JaMy epeKIICTIKTepiHe ocep eTeTiH KaH allHaIBIMBIHBIH OY3bUTy JICHICHiH Oaraayra OaimaHbICThI. [11alieHTaHbIH
KYPBUIBIMIBIK-(QYyHKIIMOHAIIBIK Oy3bUIbICTApbIHA )KOHE OJIAp/bIH YPBIKKA J1a, KaThIp/IaH ThIC eMip/eri OanaHblH OeiliMaeny mpo-
LecTepiHe Jie ocep eTyiHe OailaHBICTHI aHa TATOJIOTHACH MEH 00CaHy OeJICCHIUTITIHIH aCKBIHYBI apachIHAAaFb! OaliTaHbIC MoCe-
Jieci Jie ©3eKTi OoIbIn Kaa oepei.

3eprTeynin MakcaTbl — 6aa eMipiHiH IpeHATaIbbl Ke3eHIHAE Kayill (pakTopIapblH aHbIKTAy YIIiH OOBEKTUBTI AMATHOCTH-
KaHBIH MaHBI3bI KYpam1ac OeJiri peTiH/ie MIaleHTaHbl 3epTTeyTe KaH-KaKThl IOy JKAaCaHbI3

Marepuasanap men aictepi: Conrbl 10 KbLT ilIIHAE )KapUsUIAHFAH TAKbIPBIN OOMBIHIIIA THICTI MaKalalap/bl aHBIKTAY YIIiH
eLibrary, Pubmed, Web of Science, Scopus >xone Embase nepekkopiapbiHaa *aH-KaKThl i37ey Kyprizinai. bapnsirsr 78 6a-
CBUIBIM TaJIIaH/Ibl, OHBIH IMIIH/AE 3epTTEy MakcarTapsl 47 MaKajara ColKec Kemi.

Harmkenepi: [TnaneHTanblH KypbUIBIMIBIK KYHIHIH CHIIATHI OOMBIHIIIA TaMBIPJIbI KOHE JAUCTPODUSIIBIK ©3repicTep/l FaHa
eMec, COHBIMEH Karap crelnupHUKaIbIK eMecC j)KoHe crieln(pUKaIbIK I'eHe3/1iH KaObIHY IpoLiecTepil Tekcepyre 6omasl. COHbIMEH,
TyOepkynes, mepe3, AUTB-nHpekunsicel xkoHe 0acka BUPYCTHIK-0aKTEPHSIIBIK MHPEKINIIaApMEH OalIaHbICThI HJ'IaI_[eHTI/ITTepI[i
TEK TMCTOJIOTHSIIBIK 3€PTTEY apKbLIbI TeKcepyre Gonansl. by epexe nuanenTa aHaHbIH KYKINAJIbI TATONOTMACHIHBIH aifHa Oei-
Hecl peTiHJie KbI3MET eTell, all oap/blH Oaanapbl HHQEKIMSIHBI )KY3€Tre achlpy YIIiH Kayiln TOObIHA Kipesi.

© 2023 Reproductive Medicine. Published by Kaz Med Print LLP.
This is an open-access article under the (http://creativecommons.org/licenses/by/4.0/).
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Kopbiteinasl: Ocbuiaiiia, mianeHTagarsl MOpQOJIOTrusIIbIK ©3repiCTep/IiH CUMaThIH Oaraliay JKYKTUIIKTIH CaJbICTBIPMAaIIbI
(DM3HOTOTHSIIBIK aFBIMBIH/IA 113, KYKTLTIK, 00CaHy MaTONOrHsACH! OOJIFaH Ke3/Ie e, aHaHBIH COMATHKAIIBIK HEeMeCe HHPEKIUSITBIK
MIATOJIOTHSICEIHIIA JTa OallaHBIH JKaFIaibl Typaibl O0MKaM jkacayFa MYMKIHAIK Oeperi. KaTBIPIIiIK JaMy Ke3eHiHae e, jKaHa
TYFaH jKoHe OOCaHFaHHaH KeHIHTi Ke3eH e Jie OomkaM bl Oarasay

Tyitinai ce3nep: niayenma, anmenamaneOvl 61iM, NIAYESHMAPIbL HCEMKINIKCIZ0IK, YPbIKMbIY SUNOKCUACHL, HCYKMINIK, GULILA-
HblHY Jiceminmezenoiel, «YPulKmull 6a20apramaniamysbly.
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AHHOTAIIUA

AxTyanapHoCcTh: Ha cerogHsniHuii 1eHb HeT eANHOTO MMOAX0/1a MEX/Iy KIMHUIIMCTaMH 1 MOp(OIoraMy B OLIEHKE POJIN TLIa-
LIEHTApPHON HEJOCTaTOYHOCTH B PAa3BUTHU MATOJIOTHM IUIOJIA M MaTepH. Takoe MoyokKeHHE OOyCIIOBIEHO, BO-TIEPBBIX, CIIOXK-
HOCTBIO THCTOJIOTUYECKOM OLIEHKH CTEIIEHU KOMIICHCATOPHOW PEAKLUU IIJIALCHTAPHOM TKAaHU, BO-BTOPBIX — OLIEHKOW CTEIECHU
e€ 3peslocTH M ypOBHSI HapyLIEHUsI KPOBOOOPAIIEHHs, OKA3bIBAIOIIee BIMSHIE Ha OCOOCHHOCTH BHYTPHYTPOOHOTO Pa3BUTHS
pebenka. OcTaercst TakxKe aKTyaJIbHBIM BOIIPOC B3aMMOCBS3M MATOJIOTHH MaTepH M OCIOKHEHUEM POIOBOIL IESTENBHOCTH, 00-
YCJIOBJICHHBIC CprKTypHO-(byHKHI/IOHaJ'ILHI)IMI/I HapyHICHUAMUA TUIAOCHTBI U UX BJIUAHUCM, KaK Ha IUIOA, TaK U Ha MPOLECCHI
aJlanTany pedeHKa BO BHEYTPOOHOM MEPUOAE KU3HH.

Leab uccaenoBaHus — 1aTh BCECTOPOHHHUN 0030p MO HCCIIEIOBAHHIO TUTAIICHTHI, KaK BaYKHEHIIIEr0o KOMIOHEHTa OOBEKTHBHOM
JIMarHOCTHKH T10 BBISBJICHHIO (DaKTOPOB PUCKA B MPEHATAIBHOM IEPUOJIE )KU3HH peOeHKa.

Marepuaisl u MeToabI: BececToponHmii monck ObLT mpon3BeieH B 6a3ax naHHbIX e-Library, Pubmed, Web of Science, Scopus
n Embase, 9T0OBI BBIIBHTH COOTBETCTBYIONINE CTATHH IO TEME, OMYOJIMKOBAaHHEIE B TeueHNH nocienunx 10 met. Beero 6sm10
MIPOAHATM3UPOBAHO 78 MyONMKanuii, U3 HUX 1eJH UCCIIEA0BaHUS COOTBETCTBOBANIN 47 cTaTel.

Pesyabrarsl: [1o xapakTepy CTpYKTYpHOIO COCTOSIHMS IUIALIEHTHI MOXKHO JAMArHOCTHPOBATh HE TOJIBKO COCYIUCTBIE U AMC-
TpodHIeCcKre N3MEHEHHSI, HO U BepU(HUINPOBATh BOCHAIUTEIBHBIC MPOLECCH HECTICM(DUIECKON U CenU(UIECKOT0 TeHe3a.
Tak, MIaneHTHThI, aCCOIIMMPOBaHHbBIE ¢ TyOepKyne3om, cuduincom, BUY-unpexnmeit u apyrumu BUpyCHO-0aKTeprUaIbHBIMU
MH(EKIUAMA, MOXXHO BepH(HUINPOBATH TOIBKO IPH IMCTOJIOTHYECKOM HCCIIEIOBAaHNH. JJaHHOE TI0JI0KEHHE TOBOPHUT O TOM, YTO
IUTAIICHTA CITY’KUT 3€pPKaJIbHBIM OTPakKeHHEM MH(EKIIMOHHON MATOJIOTHN MATEPH, a UX JIETH BXOAAT B TPYIITYy PHUCKA 110 peau-
3aIK MHQEKIHH.

3akiiouenune: TakuM oOpa3oM, OLEHKA XapakTepa MOP(OIOrHIeCKUX U3MEHEHUH B IUIAIICHTE, KaK IIPH OTHOCHUTEIHHO (H-
3MOJIOTUYECKOM TEUEHHH OEpPEMEHHOCTH, TaK M IIPU HAJTWYUN IATOJNOTHH OEpPEeMEHHOCTH, POIOB, IIPU COMATHIECKON HIIH XKe
MH(EKIMOHHOM MaTOJIONMK MaTepy MO3BOJISIIOT ClIeNIaTh BO3MOYKHBIM TIPOTHO3 O COCTOSIHUM peOeHKa, Kak B MEpHOJl BHYTPHY-
TPOOHOTO Pa3BUTHSL, TAK U JIaTh IIPOrHOCTHYECKYIO OLIEHKY B TIEPHO]] HOBOPOXKICHHOCTH U ITIOCTHATAIEHOM IIEPHOJIE.

KuarwueBbie cjioBa: niayenma, aumenamalibHas cmepms, niayeHmapHasi HedocmamouHOCMb, 2UNOKCUA I’UlOda, 6ep€M€H-
HOCNb, He3peslocnb 60PCUHOK, «qbemafszoe npocpammupoeanue).

insufficiency is distinguished, which occurs before 16 weeks
of pregnancy, and secondary, which develops after this period

Introduction: The placenta is an important component
of the «mother-placenta-fetus» complex medical-biological

system, which supports the relationship between the mother’s
body and the fetus. The degree of maturity of the structural
elements of the placenta and its vascular component is of
great importance in delivering the necessary nutrients and
oxygen to the fetus, which is reflected in all stages of the
anatomical and physiological formation of the child’s organs
and systems. It is well known that the state of health of the
mother and the characteristics of the course of pregnancy
affect the morphofunctional maturation of the placenta, which
affects the development of the fetus and its adaptation in the
postnatal period [1-4].

Placental insufficiency is one of the most common pregnancy
complications, accompanied by fetal hypoxia. According to
the time and mechanism of occurrence, primary placental

under the influence of various factors on the formed placenta.
Primary placental dysfunction is caused by changes in the
histological structure, location, attachment of the placenta,
disruption of the maturation of the chorionic villi, and the
formation of the placenta. Among the causes of primary
placental insufficiency may be genetic factors, enzymatic
disorders that interfere with the normal development of the
ovum, viral-bacterial factors, or other infectious agents.
Secondary placental insufficiency, as a rule, develops against
the background of pregnancy complications as a threat of
interruption, preeclampsia, or the presence of various diseases
of the cardiovascular system, kidneys, lungs, diseases of the
blood system, diabetes mellitus, and thyroid dysfunction in a
woman. Placental dysfunction can have an acute and chronic
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course. Acute - develops against the background of extensive
structural changes and premature detachment of a normal or
low-lying placenta, which, if untimely medical care, can lead
to intrauterine fetal death. Chronic placental insufficiency
develops because of a breakdown of compensatory-adaptive
mechanisms in the placental system and a violation of the
relationship in the “mother-placenta-fetus” system due to
structural changes in the placenta [5, 6]. Each of the stages
of placental growth and maturation of chorionic villi during
pregnancy are important factors determining the function of
the placenta at the end of pregnancy. Placental dysfunction
triggers antenatal and neonatal mortality and increased
postnatal morbidity [7].

The study aimed to review the placenta examination as
an essential component of objective diagnostics to identify
prenatal risks for the baby.

Materials and Methods: The search was made in the
e-Library, PubMed, Web of Science, Scopus, and Embase
databases and involved articles published over the past
decade. The search queries included a combination of the
following keywords: «placenta,» «antenatal death,» «placental
insufficiency,» «fetal hypoxia,» «pregnancy,» «immaturity
of villi,» and «fetal programming.» Out of 78 analyzed
publications, 47 corresponded to the purpose of the study.

Results: There are five known stages of the placenta
formation or histological development: (1) the lacunar, or pre-
villous stage; (2) the formation of secondary and tertiary villi;
(3) the formation of cotyledon; (4) the fertilization stage, and
(5) the formation of a mature placenta [8, 9].

The first lacunar, or pre-villous, stage begins from Day
6-7 after fertilization when the blastocyst is implanted in
the endometrium, and a layer of cytotrophoblast with high
lytic capacity proliferates at the site of contact. On Days
8-9, the foci of endometrial melting are combined into
communicating cavities (lacunae), which serve as a prototype
of the intervillous space. Subsequently, trabeculae from the
primary cytotrophoblast or primary villi are formed between
the lacunae. Gradually, the narrow maternal capillaries of
the endometrium are transformed into sinusoids, which are
aroused. Instead of the existing histotrophic, a chemotrophic
type of nutrition is formed, corresponding to the period of
uteroplacental blood circulation, and by about Day 12, the
implantation phase is completed [10, 11].

The second stage is the stage of formation of secondary
and tertiary villi from Days 12-13 when the extraembryonic
mesenchyme from the wall of the fetal sac grows into the
primary villi simultaneously with the differentiation of the
villous cytotrophoblast and syncytiotrophoblast. By Days
14-15, branching secondary or final villi are formed, covered
with bilayer epithelium with a stroma consisting exclusively
of mesenchymal cells, so they are better called secondary
or mesenchymal villi [12, 13]. An important stage in the
placenta formation occurs on Days 21-22 when autochthonous
angiogenesis occurs in the mesenchyme of the stroma of the
villi, which become tertiary or vascularized. On Day 32, the
allantoic vessels are connected to the capillaries of the villi,
and fetoplacental blood circulation begins. From Day 32 to
50 of gestation, the tertiary villi differentiate towards the
supporting villi or grow in length, giving numerous branches.
In their stroma, capillaries intensively arise and connect, and
young and mature fibroblasts are formed, the processes of
which border special stromal canals with free-lying Hofbauer
cells [14, 15]. By the period of embryogenesis - villi from
Day 22 to 56 of gestation are designated embryonic, and it is
necessary to distinguish them from mesenchymal.

The third is the stage of formation of cotyledons. It is
indicated that the development of the placenta and its
morphofunctional units, “cotyledons,” occurs through a
complex interaction of the villous tree, allantoic vessels, two
waves of migration of the extravillous cytotrophoblast with an

erosion of the spiral arteries, as well as conjugate histogenesis
of the epithelium, stroma and capillary bed of the villi, which
is a structural prerequisite for possible disorders of placental
maturation. The stage of cotyledon formation lasts from
Day 51 till the end of the first trimester. From Week 9, the
first intermediate immature branches are formed [16-18], in
which stromal channels with Hofbauer cells and numerous
capillaries are preserved. From Week 4 to 10, the first wave
of cytotrophoblast migration into the endometrial segments
of the spiral arteries and their sequential opening occurs,
which leads to a sharp increase in uteroplacental blood flow.
Gradually, 35-50 cotyledons are formed, and by Week 12, the
placentation phase is completed [19, 20].

The fourth stage, fertilization, lasts throughout the entire
second trimester until Week 35 of the third trimester. During
this period, the entire intervillous space is filled with an
extensive system of intermediate immature villi. The maximum
falls on Week 16. During Weeks 16-18, the increase in uterine
blood flow is provided by the second wave of migration of the
cytotrophoblast into the walls of those segments of the spiral
arteries that are located above the endometrium in the adjacent
part of the myometrium [21]. These hemodynamic processes
stimulate further growth of the villous tree. From Weeks 19-
20, the placenta is constructed using ultrasound examination,
and until Week 28 corresponds to stage 0 according to the
gradation of P. Grannum [22]. According to Milovanov A.P.
[23], it is advisable to divide this segment of gestation into 2
phases: weeks 21-25, when an approximately equal number of
intermediate immature and differentiated villi is histologically
determined, and at weeks 26-28 with the dominance of densely
packed intermediate differentiated villi and the beginning of
the growth of terminal branches. According to the number
of terminal villi and the total mass, the placenta grows up to
35-36 weeks. The echography image of the placenta at 30-32
weeks corresponds to stage I and at 33-36 weeks — stage 11 by
P. Grannum [22].

The fifth stage is the stage of formation of a mature
placenta, characteristic of the last month of pregnancy,
when the continued weight gain of the fetus is not due to the
formation of new villi but mainly through the transformation
of narrow capillaries of terminal villi into wide sinusoids
and the formation of scientia capillary membranes, i.c.,
functional specialization of small villi, which helps to reduce
the diffusion distance through the placental barrier. Such
villi are called terminal specialized forms. Scanning electron
microscopy reveals a dichotomous type of branching of
terminal villi with characteristic terminal extensions that
correspond to specialized villi. From Week 37, according to
ultrasound data, stage III of placental maturity is recorded
[24, 25]. At the same time, involutivity changes occur in
the mature placenta in the form of fibrinoid deposition and
calcification.

Even with a thorough morphological examination, it is not
always possible to establish the alleged cause of antenatal fetal
death. At the same time, the study of damage to the placenta in
cases of sudden fetal death, which is about 30% in the structure
of antenatal mortality, is particularly important. Among all
stillborn children, antenatal fetal death reaches 77.9% and
remains an important clinical and socially significant problem.
The antenatal stillbirth rate in Russia in 2010 was 4.05%o,
with a minimum level of 0.87%o in Kabardino-Balkaria and
a maximum of 7.14%o in the Chechen Republic. The low
level of antenatal stillbirth corresponds to the range of 0.87-
2.96%o, the average level is 2.97-5.05%o, and the high level is
5.06-7.14%o.

In most cases, antenatal fetal death occurs at Weeks 22-36
of gestation - 60.3%, with full-term pregnancy - 34.8%, with
prolongation of pregnancy for more than 40 weeks - 4.9%.
The stillbirth rate in different countries ranges from 5 per 1000
births in developed countries and up to 32 per 1000 births in
South Asia and Africa. In Kazakhstan, the antenatal stillbirth
rate was 9.2%o in 2011, 9.6%0 in 2012, and 9.1%o in 2013 [26].
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The most common risk factors for antenatal fetal death are
chronic fetal hypoxia against the background of severe anemia,
preeclampsia, fetal growth retardation syndrome, and somatic
and viral-bacterial diseases in the mother. The difference in
stillbirth rates between developing and developed countries is
because the main causes of perinatal mortality are manageable,
and many causes are preventable, while the organization of
antenatal care is important. However, antenatal fetal death may
be accompanied by a clinically latent course due to damage to
the placenta. Chronic placental insufficiency with antenatal
hypoxia/asphyxia of the fetus in 63% of cases correlates with
the morphological picture of pathological immaturity of the
placenta [27].

Pathological immaturity of the villi of the placenta is often
associated with post-term pregnancies, multiple pregnancies,
and pregnancies of women suffering from obesity, hereditary
or acquired thrombophilia, intrauterine, in particular viral
infection, latent or manifest forms of diabetes mellitus,
autoimmune diseases, chronic fetal anemia or chronic fetal
transfusion syndrome. In 50%, we are talking about an
“idiopathic form of placental immaturity” when the cause
and pathophysiological mechanisms of delayed chorionic
villi’s delayed maturation are unknown. It was noted that in
cases of pathological immaturity of the placenta, the risk of
development and recurrence of fetal hypoxia significantly
increases. Available clinical and epidemiological data and
experimental studies have shown an association between
an unfavorable intrauterine environment during fetal
development, the occurrence of diseases in the postpartum
period, and the development of diseases in adulthood [28-30].

Even with a clinically physiological pregnancy, hypoxia
of the fetus can develop suddenly and lead to the antenatal
death of the fetus. The criteria for assessing antenatal fetal
death are gestational age, often more than 36 weeks of
pregnancy, and the absence of obvious risk factors despite
regular and professional observations during pregnancy. It
is possible to establish and explain the pathogenesis of the
cause of fetal hypoxia after a morphological study of the
postpartum placenta, and the information obtained is essential
in developing methods of prenatal prophylaxis [31, 32].
The study of the morpho-functional state of the placenta in
conditions of chronic placental distress can help in the early
stratification of the heterogeneous population of newborns
with the determination of the individual risk of diseases in
the postnatal period. The close relationship in the mother-
placenta-fetus system is indicated by studies indicating
that an increase in placental weight is associated with fetal
macrosomia, gestational diabetes mellitus, a decrease in the
growth potential of the placenta occurs in preeclampsia,
HELLP syndrome, and is associated with intrauterine growth
retardation. Chronic placental insufficiency with antenatal
asphyxia of the fetus in 63% correlates with the morphological
picture of pathological immaturity of the placenta [33, 34].

It has been noted that disruption of placental maturation
processes is observed in gestational diabetes mellitus,
idiopathic fetal macrosomia, congenital and/or chromosomal
abnormalities of fetal development, chronic willies of unknown
etiology, in the placenta of the donor fetus in monochorionic
twin pregnancies with chronic fetal transfusion syndrome,
chronic anemia of pregnant women [35, 36]. By the nature of
the structural state of the placenta, it is possible to diagnose
vascular and dystrophic changes and verify inflammatory
processes of nonspecific and specific genesis. Thus, placentitis
associated with tuberculosis, syphilis, HIV infection, and
other viral and bacterial infections can be verified only by
histological examination. This provision suggests that the
placenta mirrors the mother’s infectious pathology, and their
children are at risk for the infection.

Assessment of the nature of morphological changes in
the placenta, both in the relatively physiological course of
pregnancy and in the presence of pathology of pregnancy and
childbirth, with somatic or infectious pathology of the mother,

make it possible to predict the condition of the child both
during fetal development and to give a prognostic assessment
during the neonatal period and the postnatal period. The study
of the morphofunctional state of the placenta is becoming
relevant, especially in complicated pregnancy and obstetric
history. It must be remembered that antenatal hypoxia is not
always the main disease of the fetus, but most often serves as
a direct cause of death in other nosological forms. The cause
of intrauterine asphyxia of the fetus and newborn is often
due to the mother’s pathology, the peculiarities of the course
of pregnancy, labor, the gestational maturity of the fetus, or
the presence of structural pathology of the placenta or its
anomalies. The main cause of fetal death can be objectively
identified in a comprehensive assessment through clinical and
morphological comparisons of maternal, placental, and fetal
factors. It is also possible to obtain prognostic information for
a favorable outcome of subsequent pregnancy or correction of
monitoring of the child in the postpartum period.

Perinatal losses are one of the main indicators reflecting
the quality of medical care for pregnant women, infants, and
newborns. According to the conclusion of the United Nations
Interdepartmental Mortality Assessment Group, Kazakhstan
has made significant progress since the end of 2000 in reducing
infant mortality rates by 64% and infant mortality rates by
65%. There is a downward trend in stillbirths, amounting to
10.7%o in 2008 and 9.3%o in 2015. At the same time, in 2015,
in the structure of perinatal death, the stillbirth rate increased,
and its ratio to early neonatal death was 3:1. In the structure
of perinatal losses in 2015-2016, fetuses and newborns with
a normal body weight of 2500g were in the lead in weight
categories and account for about 30% [37]. According to
Medinform official data, the causes of early neonatal mortality
in the weight category of 2500 g or more in 2016 were
congenital malformations (37%), asphyxia (15%), pneumonia
(13), other causes (11%), aspiration syndromes (5%), sepsis
(4%), respiratory distress syndrome (3%), intraventricular
hemorrhages (3%), 1% each were such nosological forms as
hemolytic disease of the newborn, hemorrhagic disease of
the newborn and necrotizing enterocolitis. The most common
causes of stillbirth in the category of antenatal losses were
intrauterine growth retardation (11%), polyhydramnios
(11%), hypertensive conditions of the mother (5%), premature
detachment of the normally located placenta (9%), placental
insufficiency (31%) [38]. Such causes of antenatal losses as
chronic infection of the mother were identified by experts in
7%, placental insufficiency in 31% of cases based on ELISA
and retrospective histological examination of the placenta, and
requires clarification regarding the diagnosis legitimacy. In
each case, etiological verification of the PCR factor in dynamics
is needed to exclude an infection that affects the characteristics
of the course of pregnancy. When analyzing intranatal losses,
it is necessary to assess maternal and fetal risk factors, such as
severe preeclampsia, uterine scar, prenatal rupture of amniotic
fluid, and labor induction. There is epidemiological evidence
of the influence of adverse conditions in the antenatal period,
which increases the risk of developing diseases in the postnatal
period and adulthood [39].

Evidence in the literature indicates a relationship between
maternal health and fetal development in preeclampsia and low
birth weight with type 2 diabetes mellitus and cardiovascular
diseases, referred to as “fetal programming.” This should be
reflected in the public health strategy for maternal and child
health. The placenta study is among the important components
of objective diagnostics to identify prenatal risks for the baby
[40, 41].

In world statistics, the difference in the incidence of
preeclampsia is mainly due to the criteria used to diagnose
it. Thus, in economically developed countries, it is detected
in 3-5% of all pregnant women; in developing countries, this
figure reaches 17%. Children born from pregnancies with
preeclampsia are twice as likely to be at risk of developing
cerebrovascular diseases and diabetes in adulthood, more often
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in this group of pre-escalation and childbirth high body mass
index compared to those born in the normal course of pregnancy.
To date, the etiological and Pathogenetic mechanisms of the
development of preeclampsia are still insufficiently studied.
It is known that a genetically determined decrease in the
expression of the syncytin-2 gene, an imbalance of endothelial
growth factors and factors inhibiting angiogenesis, causes
superoxide distress of organs and tissues, which, according
to most researchers, leads to impaired placentation with
insufficient remodeling of the spiral arteries of the uterus and
placental malperfusion [42-44]. It has been established that the
identified abnormalities at the level of “uterus-placenta-fetus”
affect the normal angiogenesis and structural maturation of
the villi of the placenta and, therefore, affect the respiratory
and metabolic potentials of the placenta, which certainly
affects the features of intrauterine development. The ratio of
compensatory-adaptive and pathological processes determines
the severity of the mother’s disease and the development of
complications in the fetus and newborn.

There is evidence that the development of preeclampsia
in full-term pregnancy (Weeks 37-42 of pregnancy) is more
closely related to cardiac and metabolic dysfunction in the
mother rather than to placentation pathology and angiopathy
of decidual tissue. It has been suggested that preeclampsia
in full-term pregnancy is a completely different pregnancy
complication compared to very early and early preeclampsia
[45, 46].

The diversity of views on the pathogenesis and clinical
forms of preeclampsia determines the need for further study
of the features of the histopathological manifestations of the
placenta, which will allow a new attitude to the principles of
identifying risk groups and optimize the tactics of treatment
and prevention of an unfavorable outcome of pregnancy.

In recent years, thanks to a bilateral international scientific
agreement between researchers from the Institute of Pathology
of the Johannes Gutenberg University Hospital, Mainz
(Germany) and the Department of Pathological Anatomy
of the Medical University of Karaganda (Kazakhstan), as
well as with the “maternity ward of the Regional Clinical
Hospital (Karaganda, Kazakhstan), a prospective blind
immunohistochemical study of 593 placentas in physiological
and pathological Pregnancy [47]. The study aimed to assess
the diagnostic significance of CD15-immunophenotyping of
the placenta in diagnosing chronic antenatal hypoxia of the
fetus in the third trimester of pregnancy due to placental
insufficiency. During the study, a comparative morphological
analysis was carried out by CD15 immunophenotyping of the
placenta during the physiological and pathological course of
pregnancy. The diagnostic significance of endothelial CD15
expression as a marker of the immaturity of the fetoplacental
unit in antenatal fetal death, gestational diabetes mellitus,
large fetal for gestational age, idiopathic intrauterine growth
retardation, preeclampsia, HELLP syndrome, and premature
placental abruption was evaluated.

The results of a retrospective study of normal and
pathological placentas of different gestational ages using a
new method made it possible to identify manifest and latent
forms of chronic placental insufficiency, which is based
on postnatal immunophenotyping of placental tissue with
antibodies against CD15 antigen with the determination of its
degree. It is indicated that the severity of pathological CD15
expression in placenta macro- and micro vessels reflects
the placenta’s pathological immaturity [47]. It was revealed
that placentas from pregnancies with antenatal fetal death
with chronic placental insufficiency are accompanied by a
significant increase in CD15+ expression in the macro- and
microvasculature, significantly distinguishable from other
pathological pregnancies and placentas during physiological
pregnancy, regardless of the histological phenotype and
weight of the placenta. At the same time, in placentas with
antenatal fetal death in acute placental insufficiency associated
with premature detachment of the normally located placenta,

there was no statistically significant difference in endothelial
expression CDI15+ compared with placentas during
physiological pregnancy.

In placentas with increased weight in the physiological
and pathological course of pregnancy with a heterogeneous
histological phenotype associated with gestational diabetes
mellitus, high fetal weight for gestational age, idiopathic
intrauterine growth retardation of the fetus, and preeclampsia,
there was an increase in the expression of C D15+ endothelial
cells with a statistically significant increase in the relative
amount of CD 15+ micro vessels and capillaries of the
placental barrier. In placentas with a mature histological
phenotype associated with HELLP syndrome, with normal or
reduced weight, a statistically significant decrease in CD15+
endothelial cells in micro vessels were noted, which may
indicate the pathogenetic specificity of this syndrome.

At the same time, in placentas with a mature histological
phenotype with normal and low weight, associated with a
small fetus for gestational age, preeclampsia, a large fetus for
gestational age, intrauterine growth retardation of the fetus
without clinical signs of placental insufficiency, there was no
significant difference in CD15 expression in the macro- and
microvascular bed from the placentas during physiological
pregnancy. At the same time, with clinical signs of antenatal
placental insufficiency with fetal hypoxia, there was a
statistically significant increase in CDI15 expression in the
macro- and microvascular bed, in contrast to the placentas in
physiological pregnancy, but significantly less than in placentas
with antenatal fetal death in chronic placental insufficiency.

Discussion: The results obtained showed that the effect of
stressful situations on the placental complex caused by latent
chronic placental insufficiency is accompanied by adaptive
processes and growth of the placental vasculature associated
with the reactivation of immature CD15+ endothelial cells
and, thereby, compensatory remodeling of the vascular bed
of the placenta with prolongation of growth potential. The
heterogeneity of placental weight, associated with both
physiological and pathological pregnancy, reflects the different
gestational periods of the onset of the disease and the stage
of development of the adaptive capabilities of the placenta.
It should be emphasized that CD15+ endothelial cells mark
the vascular zones of adaptation and growth of the placental
vasculature and also reflect the mechanism of prenatal
adaptation and remodeling of the vascular bed to changes in
fetal hemostasis in conditions of reduced respiratory diffusion
and perfusion potentials of the placenta, which indicates the
possibility of providing new therapeutic approaches in chronic
placental insufficiency.

The study showed that the new method of CDI15
immunophenotyping of the placenta makes it possible to
postnatally determine latent clinical forms of placental
insufficiency, which indicates the possibility of identifying
risk groups in the neonatal period. This provision indicates
the importance of histological examination of the placenta
and that when stratifying the risk of morbidity, it is necessary
to develop individual therapy for such newborns, and when
diagnosing the inflammatory process in the placenta, it is a fact
of the possibility of intrauterine infection and that newborns
and their mothers should be at risk for the implementation of
infectious pathology in the postpartum period.

Conclusion: Thus, a multidisciplinary approach is needed
to study the morpho-functional maturity of the placenta in
complicated pregnancy, taking into account the diagnostic
significance of CD 15 and their expression in the macro-
and micro vessels of the placenta in antenatal asphyxia
of the fetus in order to objectively assess the degree of
morphological maturity of the placenta, which is of practical
importance not only for pathologists but also for obstetrician-
gynecologists and neonatologists to develop methodological
recommendations to protect the health of the child in different
periods of development and to substantiate the pathogenetic
mechanisms of fetal and placental disorders.
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