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Llenb: npeacTaBUTb MOPHONOrUYECKME XaPAKTEPUCTUKM MAALEHT NPU BepeMeHHOCTAX C CMHAPOMOM 3afepKkW pa3sutua naoga (C3PM) Ha doHe
apTepuanbHOM rMnepTeHsnm.

Matepuan un meTogbl: UcCnefoBaHO 68 naaueHT npu bepemeHHocTax ¢ C3PMN Ha GoHe apTepuanbHOM rMNepTeH3nK, Cpean KoTopbix 34 naaleHTb
OT MaLMeHTOK, 6epeMeHHOCTb Yy KOTOPbIX NpoTeKana Ha GoHe XPOHUYECKOM apTepuanbHOM runepteHsum (XAT), 24 naaueHTbl OT NALMEHTOK C npes-
Knamncweit (M3) u 28 nnaueHT oT NauMeHToK ¢ 13 B codeTaHum ¢ XAT. Bcem sKeHLwmHam BO Bpems 6epeMeHHOCTM NPOBOAMAACh AONMIEPOMETPUA, U B
CNy4anx coMeTaHWs HapyLeHWI MaTOYHO-M1aLEeHTapHO-MNI040BOr0 KPOBOTOKA C Ma/ibiIMM pasmepamu ni1oaa A/18 COOTBETCTBYIOLLEro CPOoKa rectaLum
ycTaHaBnuBanca avarios «C3PM». inarHo3s pasnnyHbIx BUAOB rMNepTeH3MBHbIX HapyLUEHWUIA YCTaHaBAMBaCA COOTBETCTBEHHO pekomeHaaumam BO3.
KomnieKcHas OLEeHKa CTPYKTYPHbIX U3MEHEHUI MaaLeHT BKAoYana B ceba MaKpOCKOMUYECKy AMArHOCTUKY, OPraHOMETPUIO U TMCTONOrnYecKoe
nccaefoBaHue, fONONHEHHOE MOppOMeETPUEA.

Pesynbratbl: y 6epemeHHbix ¢ C3P 1 runepTeH3UBHbIMU HapyLLIeHUAMM BO Bpemsa BepemeHHOCTU XapaKTepHbIMU OCOBEHHOCTAMM NAALLEHT ABNA-
FOTCA TEHAEHLUMA K TMNONAA3WUU, LOMWHAHTHbIA MarucTpabHbIi TUN BETBJIEHWA COCYAO0B, HAMUME Y4aCTKOB MHPAPKTOB, o4arv Tpomb0o3a B MEXBOP-
CMHYATOM MPOCTPAHCTBE, KOMMEHCATOPHbIE PeaKLMK B BUAE aHTMOMATO3a BOPCHUH XOpuUoHa. MpeobnasaHue rMcToNorMyeckux NpusHakos UWeMum
XOpWabHbIX BOPCUH CBUAETENLCTBYET O HAapyLUeHUM NpoLecca NAaLeHTaLMN U CHUXKEHUN MHTEHCUBHOCTM aHTMOreHe3a B MaTOYHO-MIaLEeHTapHOM
KPOBOTOKe.

3ak/toueHmne: GopMMUpPOBaHKE 3a€PKKU BHYTPUYTPOBHOTO pasBUTUA NI0AA NPOUCXOAMT Y KEHLUMH C NAaLeHTapHOM HegocTaTouHocTbto (MH), ogHol
13 NPUYUH KOTOPOW ABNAIOTCA FTMNEPTeH3NBHbIE HAapyLLEeHMA BO Bpems BepemMeHHOCTH, CONpAXKEHHbIe ¢ AUChYHKLMEN SHA0TENUA.

KnioueBble cnoBa: 6epemeHHOCMb, 3a0epHKa pazsumus na1004, NaayeHmapHas He0ocmamo4yHOCMe, 2urepmeH3usHble HapyweHus, Mopgonoau-
YecKue XapaKkmepucmuku.

Ona yntuposaHua: MypatHasaposa HA. Mopdonormieckne 0co6eHHOCTU MAALEHT KeHLMH Npu 6epemMeHHOCTH, OCNOKHEHHOWM CUHAPOMOM 3a4EPHKKM
passuTUA naoga. BecmHuk AsuyeHHel. 2024;26(3):469-77. https://doi.org/10.25005/2074-0581-2024-26-3-469-477
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Objective: To present the morphological features of placentas in pregnancies with hypertension and fetal growth restriction syndrome (FGRS).

Methods: Eighty-six placentas in pregnancies with FGRS on the background of arterial hypertension are examined. Among them, there were 34 placentas
from patients with chronic arterial hypertension (CAH), 24 placentas from patients with preeclampsia (PE), and 28 placentas from patients with PE
in combination with CAH. All pregnant women underwent a Doppler ultrasound investigation. FGRS was diagnosed if uteroplacental-fetal circulatory
disorders were combined with small for gestational age fetal size. Various types of hypertensive disorders were diagnosed in accordance with WHO
recommendations. A comprehensive assessment of structural changes in the placentas included macroscopic examination, organometry and histological
evaluation complemented by morphometry.

Results: Placental hypoplasia, dominating magistral pattern of chorionic blood vessels, infarction foci, thrombosis of the intervillous space, and
compensatory angiomatosis of the chorionic villi are the typical features of the placentas in pregnancies with FGRS and the background hypertension.
Histological signs of chorionic villi ischemia indicate placentation disorders and a decreased intensity of angiogenesis in the uteroplacental circulation.
Conclusion: Hypertensive disorders during pregnancy associated with endothelial dysfunction lead to placental insufficiency (Pl), causing FGRS.
Keywords: Pregnancy, fetal growth restriction, placental insufficiency, hypertensive disorders, morphological evaluation.
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BBEAEHMUE

C3PI sBnseTca ABNAETCA OLHWUM M3 HebnaronpuATHbIX Nepu-
HaTaNbHbIX MCX0A0B BepemeHHbIX XeHWKH ¢ MH 1 xapakTepusyetca
OTCTaBaHMeM B GU3MYECKMX MapameTpax COOTBETCTBEHHO CPOKY re-
CTaLu, HE3PENOCTbI0 PAdA OPraHOB M CMCTEM OPraHoB, YTO CNOCOC-
6cTBYET NEpMHaTaNbHOM 3aboneBaeMoCTU U cMepTHOCTU. MaToreHes
passutna C3PI B HacToAwee BpeMA M3y4yeH He A0 KOHLQ, LUMPOKO
M3y4aeTca v TpebyeT AasbHeNLNX UCCNea0BaHMIA.

OfHVM U3 NAEHTUOULMPOBAHHDBIX M 3HaYMMbIX GAaKTOPOB pUCKa
passuTua C3PM ABNAIOTCA MNepPTeH3MBHbIE HApYLWEeHWA BepemeHHbIX
KEHLWMH. TunepTeH3MBHbIE HAPYLUEHWUA OCNOMKHAT TeyeHue 16%
Bcex bepemeHHOCTel M KAMHUYECKM npossasatotca B Buae M3, XAT,
rectaumoHHow runepteHsum (IT) [1, 2]. Mo HeKkoTopbIM AaHHbIM 13
CnocobCTBYET Pa3BUTUIO TAXENbIX 3abonesBaHuit y matepelt nocne
poAopaspeLleHns, HapyLleHnto GoOpPMUMPOBaHMA 340POBbLIX AeTel U
B CTPYKTYpe NPUYMH MATEPUHCKON CMEPTHOCTM 3aHUMAET BO MHOTMX
CTpaHax Beaylume nos3mumm [3-5].

B natoreHese MH 1 M3 nmetotcs 06LLME MOMEHTbI, CBA3aHHbIE C
ancdyHkumeit sngotenma. Mpwm MH nmeloT MecTo HapyLLeHUsa KPOBOO-
bpalLeHua B cucTeMe «MaTb-NAaLeHTa-nao4», MopdodyHKLMOHaNb-
Hble U3MEHEHMWA COCYAUCTON cUCTeMbl NaaLeHTsl [6, 7]. o MmHeHuio
uccnepoBaTenei, rmnepTeH3nBHbIE HapYyLIEHUA BO Bpema HepemeH-
HOCTV BAMAOT Ha GOPMMPOBAHME NNALEHTAPHOTO I0XKA U NAALEHTbI.
KnnHuueckme npossnenunsa N3 go 34 Hepenb HepemeHHOCTV NO3BO-
NAT npegnonaratb paHHee eé€ pa3BuTMe Ha $oHe nepsuuHoM IMH.
Bonee nosaHee nossaeHWe KAMHUYECKUX NPoABAeHMiA M no3sonsert
npegnonaratb BO3MOMXHOCTb Pa3BuUTUA BTopuyHou MMH [8].

MpakTnuecknm Bpayam nonesHa nHpopmauua o mopponoruye-
CKUX U TUCTONIOTUYECKUX OCOBEHHOCTAX NALLEHT KeHLwmH ¢ C3PM.

LLENb UCCNEAOBAHMUA

MpeacTaBUTb MOPGONOrUYECKME XaPAKTEPUCTUKM MAALEHT Npu
6epemeHHocTsAX ¢ C3PT Ha doHe apTepuanbHO rUNepTeEH3UK.

MATEPUAN U METOAbI

MccnenoBaHbl 34 nnaueHTbl NaLMeHTOK, HepeMeHHOCTb KOTO-
pbIx NpoTekana Ha ¢poHe XAT (cpeaHuii BospacT 34,1+4,7 net), 24 nna-
LieHTbl NauueHToK ¢ M3 (cpeaHunii Bospact 25,7+2,6 neT) 1 28 nnaueHT
OT MaumeHToK ¢ M3 B coueTaHum ¢ XAl (cpeaHuii Bospact 32,913,8
ner).

Kputepuamm BKAOUEHWUS B FPYNMY MKEHLUMH, NOCAEeAbl KOTOPbIX
NoLBEPrasiMcb MOphONOrMYecKoMy UCCAEL0BAHNIO, ABUIUCE PENPO-
[YKTUBHbIV BO3pacT, H6epemeHHOCTb, Ntobble AMAarHOCTUPOBaHHbIE
rmnepTeH3nBHble HapyweHua u C3PI. Kputepuamun wuckaoueHua
ABUAUCL GEPEMEHHOCTb MOC/e BCMOMOraTe/lbHbIX PENPOAYKTUBHBIX
TEXHO/IOMNIA, MOPOKM CepaLa, CaxapHblii AnMabeT, MOpPoKKU pPa3BUTUA
nnoaa.

Kputepnamm amarHoctvkn XAl aBnsnocb nosbleHne upudp
cuctonmyeckoro Al 140 mm Hg v Bbiwe 1 guactonmnyeckoro — 90 mm
Hg v Bblle, MMeBLUEE MECTO 0 HacTynaeHMs HacTosALel bepemeH-
HOCTW MW 3apUKCMPOBAHHOE B NMepBOV NOMOBMHE HBEPEMEHHOCTU.
Kputepuammn gmarHoctnkm M3 ABMAKCL Takue e nokasatenu A/l B
coyeTaHuu ¢ npoTenHypmeit 0,066 r/n 1 6onee.

C3PIM guarHoctMpoBsancs y 6epemeHHbIX € BbIAB/IEHHbIM MasbiM
[ANA [LAHHOTO recTalyMOHHOIO CPOKa MI0LOM MO rpaBMAOrpamme, Ko-
Topas BeaéTca B 0053aT€/IbHOM NOPAAKE ANA Kax4oW bepemeHHoM
JKEHLWMHbI. TaKMM NaLMeHTKam NPOBOAMIOCH AOMNIEPOMETPUYECKOE
nccnefoBaHUe, Mpy KOTOPOM M3MEPAUCH YroNHe3aBUCUMbIe Napa-
METPbI MaTOYHOM apTeEPUM, apPTEPMUM MYMNOBUHBI U a0pTbl Naoaa. Mpwu
MOBbILEHNM NAPAMETPOB CUCTONIOANACTONIMYECKOTO AABNEHMA, MYNb-
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INTRODUCTION

FGRS is one of the unfavorable perinatal outcomes of preg-
nancies with PI. It is characterized by the small for gestational age
fetal size, immaturity of a number of organs and systems, which
contribute to perinatal morbidity and mortality. The pathogenesis
of FGRS is not fully understood, therefore it is widely studied and
requires further research.

One of the known significant risk factors for the develop-
ment of FGRS is hypertensive disorders in pregnant women.
Hypertension complicates the course of 16% of all pregnancies
and is clinically manifested as PE, CAH, gestational hypertension
(GH) [1, 2]. According to some data, PE contributes to the devel-
opment of severe diseases in mothers after childbirth, disrupts
growth and development of healthy children and occupies a lead-
ing position in the structure of causes of maternal mortality in
many countries [3-5].

In the pathogenesis of Pl and PE, there are common aspects
associated with endothelial dysfunction. In PI, morphofunction-
al changes in the vascular system of the placenta cause circula-
tory disturbances in the "mother-placenta-fetus" system [6, 7].
According to some researchers, hypertensive disorders during
pregnancy affect the formation of the placenta and placental
bed. Clinical manifestations of PE before 34 weeks of pregnancy
suggest its early development against the background of primary
PI. Later appearance of clinical manifestations of PE suggests the
possibility of developing secondary Pl [8].

Information on the morphological features of the placentas
in pregnancies with FGRS is useful for practicing physicians.

PURPOSE OF THE STUDY

Assessment of morphological features of the placentas in
pregnancies with FGRS on the background of arterial hyperten-
sion.

METHODS

Thirty-four placentas in pregnancies with CAH background
(mean age of women — 34.1+4.7 years), 24 placentas of patients
with PE (mean age 25.7+2.6 years) and 28 placentas of patients
with PE in combination with CAH (mean age 32.943.8 years) were
included in this study.

The inclusion criteria were reproductive age, pregnancy,
any diagnosed hypertensive disorders and FGRS. The exclusion
criteria were pregnancy after assisted reproductive technologies,
heart defects, diabetes mellitus, fetal malformations.

The diagnostic criteria for CAH included an increase in systolic
blood pressure of 140 mm Hg and above, and diastolic blood pres-
sure of 90 mm Hg and above, which occurred before the onset of
the current pregnancy or was recorded in the first half of pregnan-
cy. The diagnostic criteria for PE include the same blood pressure
values in combination with proteinuria of 0.066 g/l and above.

FGRS was diagnosed in pregnant women with a size of a
fetus small for the gestational age using a gravidogram, which is
mandatory for each pregnant woman. The patients underwent
Doppler ultrasound examination, which measured angle-inde-
pendent parameters of the uterine artery, umbilical artery and
aorta of the fetus. With an increase in the parameters of systol-
ic-diastolic pressure, pulsation and resistance indices, a diagno-
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CaLMOHHOTO MHAEKCa M MHAEKCA PE3UCTEHTHOCTW YCTaHaBAMBaNCA
[AMarHo3 «HapyLleHMe MaTOYHO-M/I0A0BO-NAALEHTAPHOMO KPOBOTO-
Ka», 4TO B COYETAHUM C MaNbIMK PasMepamm naosa COOTBETCTBEHHO
rectaMOHHOMY BO3PaCTy COOTBETCTBOBANO gnarHosy «C3PM1»

[na nposeaeHUs MopPONOTMYECKOr0 UCCNeL0BAHMA NaLeH-
TapHasa TKaHb duKcuposanacb B 10% pactBope HeWTpanbHoro ¢op-
Ma/sMHa, nogsepranacb CTaHAAPTHOM NPOBOAKE, 00E3BOXKEHHbIE
KYCOUYKM 3a7MBasUCb B NapaduH C NociesytoLmMm OKpallMBaHUEM
remaTokcuavHom Maiepa v 303nHoM. [poBOAMANCE MAKPOCKOMMYe-
CKasA AMArHOCTUKA, OPraHOMETPUA U TMCTONOMMYECKOe UCCe0BaHMeE
NNALEHT.

lucTonornyeckoe mccnegoBaHue nposoamnock Ha 10 cayvait-
HO OTOBPAHHbIX NOAAX 3peHUA Npu yBeandeHun x100. NMpocmoTp m
$OTOCHEMKA MMKPOMPEnapaToB OCYLLECTBAAAMCL HA MMKPOCKOMe
«Leica» (Leica Microsystems, Germany) ¢ ucronb3oBaHnem LMdpoBoit
Kamepbl «Leica MC170 HD» (Leica Microsystems, Germany). U3mepe-
HUSA NAOWAAM CEYEHUA BOPCUH (MKM?), NAOLLAAM CTPOMbI BOPCUHbI
(MKM2) 1 naowaay, 3aHUMaemMon anuTenMem (No pasHUUE nepsbix
[BYX BE/IMYMH), NPOBOAMANCH C UCMONb30BaHMEM Nporpammbl Adobe
Photoshop CS3 extended. MopdomeTpuuyeckme napametpbl Obiiu
oueHeHbl B 10 cpesax Kaxaol naaLeHTbl No metoamke MunosaHoBa
AN v coasr. (1999).

Bcemu naumeHTKamu, BKAKOYEHHLIMU B UccnefoBaHKe, Bbina
noanuncaHa ofobpeHHas SI0KabHbIM 3TUYECKUM KOMUTETOM dopma
[06POBOILHOIO Yy4acTMA B UCCIEA0BaHNN.

CTaTUCTUYECKMIA aHasM3 MPOBeAEH MpPWM MNOMOLLM NpOrpam-
Mmbl Statistica 10 (StatSoft Inc., USA). KonnuectBeHHble nokasatenu
npeacTaBneHbl B BUAE CPeAHEN BENNYMHBI CO CTaHAAPTHBIM OTK/O-
HEeHMEM, KaueCTBEHHbIE MOKasaTenn — B Buae aonel (%). CpaBHeHne
KO/IMYECTBEHHbIX NMOKa3aTenei NpoBeAeHo No metogy MaHHa-YUTHH,
KayeCTBEHHbIX MOKa3aTesNel NPy MHOXKECTBEHHOM CpPaBHEHUM — NO
KpuTepuio XW-KBagpaT 418 NPOM3BO/bHbIX TabauL, a napHble — no
KpUTEpUio XM-KBaApaT AN YeTbIPEXMONbHbIX Tabauu,. Pasnnumna cum-
Ta/INCb CTAaTUCTUYECKM 3HaYMMbIMK Npu p<0,05.

PE3Y/IbTATDI

Y 6epemeHHbIx ¢ M cpeaHuit ypoBeHb CUCTONIMYECKOTO U Au-
actonuueckoro Al coctasun 170,3+7,0 n 105,314,2 mm Hg cooTseT-
CTBEHHO, y 6epemeHHbIx ¢ XAl — 152,719,5 n 90,7+4,2 mm Hg coor-
BETCTBEHHO, Npwu coyeTanmm M3 n XAl — 176,5¢7,1 n 121,8£12,8 mm
Hg cooTBeTCcTBEHHO.

JKcTpareHuTanbHasA natonorus y 6epemerHsbix ¢ M3 umena me-
c10 B 79,2%, ¢ XAl — B8 100% v M3 ¢ XAl — B 100% cnyyaes.

Bce rpynnbl 66111 CONOCTaBUMbI MO YACTOTe NePEHECEHHBIX UH-
beKUMOHHbIX 3ab0s1eBaHNI, 33060NEBAHUI KENYA0UHO-KULLEYHOO
TpakTta (p>0,05). Bbicokas 4acToTa 3ab0/1eBaemMoCTM MOYEBbIAENM-
TeNbHOW CUCTEMbI UMENa MecTo y bepemeHHbIX ¢ 13 1 eé coyeTaHnem
¢ XAT (37,5% v 42,9% COOTBETCTBEHHO). AHEMMA Pa3NNYHON CcTene-
HW TAXKECTU Y XKEHLWMH ¢ codeTaHnem M3 n XAl amarHOCTMpOBaHa B
39,3%, ¢ XAl —y 23,5%.

YacToTa BCTPEYAEMOCTH Pas/IMYHbIX MOPGOIOTUYECKMX BapUAH-
TOB M/IALEHT B UCCIeyeMblX rpynnax npoaeMOHCTPUpOBaHa B Tab.

KaK BUAHO M3 NpeacTaBAeHHbIX B Tab/1. LaHHbIX, CPaBHEHME Ya-
CTOTbl BCTPEYAEMOCTM PA3/INYHBIX MOPDOIOTUYECKMX XapaKTEPUCTUK
He NOKa3bIBaeT OTINYMNIA B 3aBUCMMOCTU OT BUAA TMNEPTEH3UBHbIX Ha-
pYLUEHMWI. ITO 0OBACHAETCA TEM, YTO AR UCCNeA0BaHMA 0TOMPAUC
NNALEHTbI KEeHLWWH, Y KoTopblx pa3sunca C3PIN — natonorua, npu Ko-
TOPOW MMEIOTCA XapaKTepPHble U3BMEHEHUSA NNALLEHTbI.

Cpean ructonornyeckmx 0bpasLoB NaueHT KeHwmH ¢ C3PM
N TUNEPTEH3MBHLIMM HapyLWEHWAMMU BblABNEHA M3ObITOYHAA MHBA-
318 MHTEPCTULMANbHOMO UMTOTpodobAacTa B 3HAO- M MUOMETPUIA
C HapylleHMem CO3peBaHMA BOPCMHYATOTO AepeBa W HEeMnosHbIMM

sis of "impaired utero-fetoplacental circulation" was established,
which in combination with the small for gestational age size of
the fetus corresponded to the diagnosis of "FGRS"

Macroscopic diagnostics, organometry and histological ex-
amination of the placentas were carried out. For histological ex-
amination, placental tissue was fixed in a 10% neutral formalin.
After standard tissue processing and embedding in paraffin, his-
tological slides of placenta were stained with Mayer's hematox-
ylin and eosin.

Histological examination was performed in 10 randomly se-
lected fields of view at a magnification of x100. The histological
slides were viewed and photographed using a Leica microscope
(Leica Microsystems, Germany) and a Leica MC170 HD digital
camera (Leica Microsystems, Germany). Measurements of the
cross-sectional area of the villi (um?), the area of the villous stro-
ma (um?), and the area occupied by the epithelium (by the differ-
ence between the first and second values) were performed using
Adobe Photoshop CS3 extended. Morphometric parameters were
assessed in 10 sections of each placenta using the method of Mi-
lovanov AP et al (1999).

All patients in the study signed a voluntary participation
form approved by the local ethics committee.

Statistical analysis was performed using Statistica 10 soft-
ware (StatSoft Inc., USA). Quantitative indicators were presented
as mean values with standard deviation, and qualitative indica-
tors as shares (%). Comparison of quantitative indicators was per-
formed using the Mann-Whitney method, qualitative indicators
in multiple comparisons — by the Chi-square criterion for arbitrary
tables, and paired ones — by the Chi-square criterion for four-field
tables. Differences were considered statistically significant at
p<0.05.

RESULTS

In pregnant women with PE, the average systolic and dia-
stolic blood pressure was 170.3£7.0 and 105.3+4.2 mm Hg, re-
spectively, with CAH — 152.7+9.5 and 90.7£4.2 mm Hg, respec-
tively, and with a combination of PE and CAH — 176.5+7.1 and
121.8+12.8 mm Hg, respectively.

Extragenital pathology in pregnant women with PE occurred
in 79.2%, with CAH —in 100% and PE with CAH —in 100% of cases.

All groups were comparable in the frequency of infectious
diseases and gastrointestinal tract diseases (p> 0.05). A high inci-
dence of urinary tract diseases was observed in pregnant women
with PE and its combination with CAH (37.5% and 42.9%, respec-
tively). Anemia of varying severity in women with a combination
of PE and CAH was diagnosed in 39.3%, with CAH —in 23.5%.

The incidence of various morphological variants of placen-
tas in the study groups is demonstrated in Table.

The Table shows no significant difference between the
groups of patients in the prevalence of different morphological
changes. This is explained by the fact that all placentas were from
pregnancies with FGRS, which is associated with the typical mor-
phological changes in the placenta.

In the placentas of all patient groups, excessive invasion of
interstitial cytotrophoblast into the endo- and myometrium, im-
paired maturation of the villous tree, and incomplete gestational
changes in the myometrial segments of the uteroplacental arter-
ies were observed. All these changes were associated with foci of
inflammatory infiltration of the stroma.
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Tabauya Yacmoma pasnuyHbIx Mopgono2u4ecKux 8apUaHMOo8
nnaueHm 8 uccnedyemoix 2pynnax, abe. (%)

Nwemmna

Ischemia

Mnonnasua

Hypoplasia
KomneHcaTopHo-npucnocobuTenbHble peakumm
Compensatory reactions

MMnoBacKkynapu3aLmsa BOpCcUH
Villous hypovascularization

PaccTtpoiictBa KpoBoobpalleHus

Table Frequency of various morphological variants of placentas in the
study groups, abs. (%)

BN = -
(df=2)
7 (20.6%) 3 (12.5%) 4 (14.3%) >0.05
9 (26.5%) 7 (29.2%) 9 (32.1%) >0.05
4 (11.8%) 2 (8.3%) 2 (7.1%) >0.05
5 (14.7%) 8 (33.3%) 5 (17.9%) >0.05
9 (26.5%) 4 (16.7%) 8 (28.6%) >0.05

Circulatory disorders

MpUMeYaHus: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NYMIA MOKa3aTeNel MEK Y BCEMM UCCNeayeMbIMU rpynnamu (o Kputepmio Xu-Ksaapart A Npous3Bo/bHbIX Tabauu)
Notes: p — statistical significance of differences in parameters between all studied groups (according to the Chi-square criterion for arbitrary tables)

recTalMOHHBIMU U3MEHEHUAMM B MMOMETPUA/IbHBIX CETMEHTaX Ma-
TOYHO-MNALEHTAPHbIX apTepuit. Bce 3T U3MeHeHMs Bblan CBA3aHbI
O4Yaramu BOCNanUTeNbHOM MHOUNBTPALLMM CTPOMBI.

Mo AaHHbIM MOPdOSOrMYECKOTO UCCNEe0BAHUA MALEHT ycTa-
HOB/IEHO, YTO B rpynmne eHWuH ¢ XAl AOMWHMPOBANW MAALEHTbI
OKpYrIoM M oBafbHOW ¢$OopM. OTMYUTENbHBIMU OCOBEHHOCTAMM
MOPG)ONOrNM MNALEHT KEHWMH ¢ XAl Bblnn: TEHAEHUMA K €€ r1no-
nnasuu (26,2%) npu cpeaHem obbéme B 367144 rpamm 1 NAOLAAM
MaTepUHCKO noBepxHocTy 239,96+13,44 cm?, Yalue B nnaueHTax npu
XAT 06HapyKeHO NapaLeHTPabHOe U KpaeBoe NPUKPENIEHNE Myno-
BUHbI. Mpeobnafany LOMUHAHTHBIA MarucTpanbHbIM TUN BETBAEHWUS
cocypoB (65,0%), 06bEémHan [0 Uemudecknx MHdapkTos (10,17%)
(punc. 1).

HeoZHOPOAHOCTb MAALEHTAapHOM TKaHM obecrneyvBann oua-
M TPomMb03a B MEKBOPCMHYATOM NPOCTPAHCTBE C HOMbLIMM coaep-
aHvem ¢vbpuMHOMZA M 0YAroBbIMM CKOMJIEHUSMU 3PUTPOLUTOB,
ABNEHMAMM remonmsa (puc. 2). Oyaru KanbundmKaToB BbIABAAANCH
NPENMyLLECTBEHHO C MAaTEPMUHCKOM CTOPOHbI NAaLLEHTbI. [pakTuyecku
B TPETM 06Pa3L0B NAALEHT OTMEYANNCH YTO/ILLEHNE CTEHOK apTepuii
1 BEH MYMOBMHbI, @ X BapMKO3HOE paclumpeHmne — B 58% 0bpasLios.

Morphological study of placentas showed that round and
oval placentas dominated the group of women with CAH. Pla-
centas of the patients with CAH were hypoplastic (26.2%) with
an average volume of 36744 g and a maternal surface area of
239.96+13.44 cm? Paracentral and marginal attachment of the
umbilical cord was found more often in placentas with CAH. The
magistral type of vascular branching dominated in this group of
patients (65.0%), and the volume density of ischemic infarctions
comprised 10.17% (Fig. 1).

The heterogeneity of the placental tissue is associated with
foci of thrombosis in the intervillous space with a high content
of fibrinoid and focal accumulations of hemolysed erythrocytes
(Fig. 2). Foci of calcifications were detected mainly in the mater-
nal part of the placenta. In almost a third of the placenta samples,
thickened walls of the arteries and veins of the umbilical cord
were seen, and their varicose dilation was observed in 58% of the
samples.

In women with CAH, intermediate villi dominated, many of
them were immature, hence intermediate immature villi were a

Puc. 1 lNnayeHma nayueHmku ¢ XAl XpoHuyeckas [TH. Meskoo4azo-
gble (1) u kpynHoouazossle (2) uwemudeckue UHHAPKMbl; 3 — NaaueH-
mapHsIli UHGAPKM 8 8LUOE 040208 HEKPO3a BOPCUH XOPUOHA. MUKpo-
omoepacgpus. Okpacka cemamokcunuHom Maliepa u 303uHoM. Ys.
x100

Fig. 1 Foci of infarction in chronic PI: (1) small (2) large focal ischemic
infarctions; 3 — chorionic villous infarct presenting as a circumscribed
area of parenchymal necrosis. Mayer's hematoxylin and eosin staining.
x100
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Puc. 2 [naueHma nauueHmku ¢ XAl XpoHuyeckas [TH. O6o3Haue-
Hus: 1 —o4yaeu mpomb0o3a MeX8opCUHYAMO20 NPOCMPAHCMBa C
2eMO/1U30M 3pUmpoyumMos; 2 —omsoxeHue 60/bWo20 Koau4ecmsa
hubpuHOUOT 8 MEIBOPCUHYAMOM NPOCMPAHCMBaE; 3 — 2UN08ACKY/A-
PU3AUUA NPOMEHCYMOYHBIX U MEPMUHAbHbIX BOPCUH. MuKkpogomo-
epagpuA. Okpacka eemamokcunuHom Matiepa u 303uHoM. ¥Y8. x100
Fig. 2 Placenta of the patient with CAH. Chronic PI. 1 — intervillous
thrombus with lysis of erythrocytes; 2 — massive perivillous fibrinoid
deposition; 3 —loss of vascularity of intermediate and terminal villi.
Microphotograph. Staining with Mayer's hematoxylin and eosin. x100.
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Y KeHWwH ¢ XAl oTmeyeHo npeobnagaHne KOMNOHeHTa Hespe-
NbIX BOPCUH, C YYETOM JOMUHMPOBAHUA MPOMEXKYTOUHbBIX — NpoMe-
KYTOYHO-He3pesbiX, B COCTaBE aTUMUYHOTO Pa3BUTUA KOTUEAOHOB.
CHUXEHHOMY KONMYECTBY MOMHOLEHHbIX TEPMUHaNbHbIX BOPCUH
COMYTCTBOBaNa WX 3HAUWUTENbHAA rMMoBackynapu3auma. Ckneposu-
pOBaHVe YacTW CTBO/IOBbIX BOPCUH Peanv3oBanoch B KOMMEHCATop-
HYH aKTMBHOCTb KanuaAApPHOTo NMONHOKPOBUA Ha GOHe 0banTepaLmm
npocBeTa KpynHbIX cOcyAoB. MpU3HaKOM KOMMNEHCaTOPHbIX MpoLiec-
COB Y KeHLWmH ¢ XAl 1 C3PI oka3anocb M3bbiTo4HOE 06pa3oBaHue
CUHLMTUANbHBIX 30H. XapaKTepHbIMU CTPYKTYPHBIMU U3MEHEHUAMM
ABUANCb HaNMUMe KNETOYHOW AeCTPYKTYpU3aLmm ¢ Aedektamu cTpo-
eHuA 6asanbHbix membpaH v aaep. OTMeyeHa TeHAEHLMA K UCTOHYe-
HWIO 6a3aNbHOV NIACTUHKM C 06pa3oBaHMEM TOHKOM GUBpUHOMAHOM
nonocol. B 19,0% cnyyaes B cy66a3anbHOM 30He Bblav 0OHapyKeHbl
KanbLyMKaTbl, pacnonarasLinecs, B OCHOBHOM, B MEXBOPCMHYATOM
NPOCTPAHCTBE, MHOTAQA NO Kpato 6a3anbHOM MAACTUHKM U Ha NOBepX-
HOCTW BOPCUH.

Mopdonornyeckne xapakTepuUCTUKM NAaLeHTbl Npu bepemer-
HocTu ¢ M3 xapaKTepr30BanuCh NPU3HAKaMM COCTOABLLEICA recTaum-
OHHOW NepecTPOMKM MaTOYHO-M/IALEHTapHbIX apTepWii B | TpUmecTpe,
JanbHelWwum BHeapeHnem LmutoTpodobiacta, HTo CBUAETENLCTBOBA-
110 0 HEaAEeKBaTHOCTM NPOMUCXOAALLErO NpoLLecca.

YactnuHoe 3amelLieHne GUBPUHOMAOM CTEHKM pagnanbHOM Ma-
TOYHOM apTeEPUM Ha POHE BbIPAKEHHOM BOCNANNTENbHOM MHPUALTPA-
LLIMU BbICTYNaN0 3KBUBANIEHTOM OTCYTCTBUSA reCTaLMOHHbBIX U3MEHEHW
B MMOMETPUANbHbBIX CEFMEHTaX MaTOYHO-NNALEHTAPHbIX apTepuit ¢
KOHCTaTaLme pparmeHTapHOro pacrnpeseneHnsa KNeToK UHTepCTULY-
anbHoro uuToTpodobnacta. CoxpaHHOCTb IHAOTENNANBHbIX GparmeH-
TOB M 3/1aCTO-MblLLIEYHOV OCHOBbI B CEFMEHTE MaTOYHO-M/1aLEeHTapHOM
apTepun onpegenana y3ocTb COCYAMCTOrO MPOCBeTa. XapaKTepHbIM
NPU3HAKOM HapyLUeHUA pemMoLenvpoBaHusA naaLeHTbl npum M3 BbicTy-
nan MO3auLLM3M 3HAOMETPUA C 04AroBbIMM MHBOIOTUBHBIMM NPU3Ha-
KaMu AeupayanbHbIX KNEeTOK.

Mopdonoruyeckoe nccnefoBaHve naaLeHTbl Npu bepemeHHo-
CTW, OCNIOXKHEHHO 13, NoKa3ano runonnasuto NAaLeHT — Npu cpea-
HeW Macce TKaHu B 354+33 rpamm npeobnafany oTaenbHble 06pasLibl
C HepaBHOMEPHOM KOHCUCTEHLIMEN M UCTOHYEHHBIMM yYacTKamu. Ba-
prabenbHOCTb Macchl HEGObLUMX NAALEHT cocTaswaa ot 315 fo 346
rpamm. [IMccoumaTnBHbIN XapakTep GOPMUPOBAHUA NAALEHTApHOM
TKaHW 00yCN0BUA BblgeNeHWe BTOPOW KaTeropuu naaLleHT bosbluero
ob6béma Maccoit 6onee 430 rpamm Npu NAOLAAM MATEPUHCKOM No-
BEPXHOCTM 246,7+7,1 cm? — ¢ 06ABOYHBIMM UCTOHYEHHDBIMM [0/IbKa-
MM Ha GOHe KpaeBoro Uaun 060104e4HOro NPUKPENIEHNUS NYNOBUHBI.
Ha ¢oHe 3HauuTenbHoro npeobnagaHna MarmcTpanbHOrO TMMa BeT-
BNIeHNA cocyfoB (72%) ocobeHHOCTel CTPOEHMA NYNOBUHbI BbIABNEHO
He 6bino.

lMcTonorMyeckumm 0cobeHHOCTAMU CTPOEHWUA NAaLeHTapHOM
TKaHM npu M3 ABNAAUCL YYaCTKM KanbLuMdUKaLMKM, Kak Npasuso, B
BUAE OKPYMbIX U MbleBUAHBIX benecoBaTtbix BKIOYEHUI Ha doHe
HepaBHOMEPHOrO MO/IHOKPOBUA MaTEPUHCKON NMOBEPXHOCTH, a TaKKe
oyarn MHPapKTOB M TPOMOO30B, 3aHMMalOLLVWE B CpesHeM He Bonee
1/5 cTpyKTypbI.

MpeobnagatoLeit NaTonornMyeckon CTpyKTypor npu M3 BbICTy-
nana HespenocTb BOPCMHYATOro annapata. CreneHb Aauctpoduye-
CKUX U3MEHEHMI CTPOMbI XOPUaNbHOMN NAACTUHKM U CUHLMTUANBHOTO
MOKPOBa BOPCKH, 06BEM He3pesibiX BOPCUH € GUOPO30OM CTPOMBI U
04arosoi nponudepaupen XOpuUanbHOro 3MUTENNA, ULWIEMUYECKUX
MH}APKTOB NO3BONAIOT NpeAnoiaraTb HeLOCTaTOUMHOCTb KOMMEHCa-
TOPHO-NPUCNIOCOOUTENBHBIX Peakumil y naumeHTok ¢ M. UHbapKTbl
NPeVMYyLLEeCTBEHHO JIOKANN30BaANCh B LIEHTPANbHbIX U NapaleH-
TPanbHbIX OTAENAX U 3aHUMANN 3HAUUTENbHYIO N/IOWAAb MATepPUH-
CKOM MOBEPXHOCTW MAaLeHTbl. OyaroBble CKOMAEHUA AAep CUHLM-

dominating type in the atypically developed cotyledons. Their sig-
nificant hypovascularization accompanied a reduced number of
mature terminal villi. As a part of stem villi was sclerotic, capillary
plethora may be considered as a compensatory reaction on the
background of the large blood vessels obliteration. Another com-
pensatory reaction seen in patients with CAH was an excessive
formation of syncytial zones. Cellular destruction with defects in
the structure of the basal membranes and nuclei was commonly
observed. A tendency to thin the basal plate with the formation
of delicate fibrinoid strips was noted. In 19.0% of cases, in the
subbasal zone calcifications were found, which are commonly lo-
cated in the intervillous space, sometimes along the edge of the
basal plate and on the surface of the villi.

Morphological features of the placenta in pregnancy with
PE were characterized by signs of gestational reorganization of
the uteroplacental arteries in the first trimester, and further in-
vasion of cytotrophoblast, which indicated the inadequacy of the
ongoing process.

Partial replacement of the walls of the radial arteries with
fibrinoid against the background of pronounced inflammatory
infiltration indicates a disturbance of gestational changes in the
myometrial segments of the uteroplacental arteries with frag-
mentary distribution of interstitial cytotrophoblast cells. Endo-
thelial fragments and the elastomuscular components persist in
the uteroplacental arteries, keeping the vascular lumen narrow. A
characteristic sign of placental remodeling impairment in PE was
endometrial mosaicism with focal involution of decidual cells.

Morphological examination of the placenta in PE showed
placental hypoplasia with an average tissue weight of 354133
g; some of the placentas demonstrated uneven consistency and
thinned areas. The variability of the weight of small placentas
ranged from 315 to 346 grams. Due to the dissociative nature of
placental tissue formation, another variety of larger placentas
weighing more than 430 grams with a maternal surface area of
246.7+7.1 cm? was determined in this group. This variety of pla-
centas has additional thinned lobules against the background of
marginal or membranous attachment of the umbilical cord. The
magistral pattern of vascular branching dominates in this group
(72%), with no other unique features of the umbilical cord struc-
ture.

In patients with PE, placentas contained areas of calcifi-
cation, usually in the form of rounded and dust-like whitish in-
clusions against the background of the uneven plethora of the
maternal surface, as well as foci of infarctions and thromboses,
occupying on average no more than 1/5 of the placental area.

The predominant pathological feature of placentas in PE
was the immaturity of the villous tree. The degree of dystro-
phic changes in the stroma of the chorionic plate and the syn-
cytial lining of the villi, the share of immature villi with stromal
fibrosis and focal proliferation of the chorionic epithelium, and
ischemic infarctions suggest insufficient compensatory reactions
in patients with PE. Infarctions were predominantly localized in
the central and paracentral parts and occupied a significant area
of the maternal surface of the placenta. Focal accumulations of
syncytiotrophoblast nuclei were excessive in placentas of patients
with PE, manifesting tissue hypoxia. Not only in an increase in the
number of syncytial buds, but also pericapillary sclerosis of the
endothelium against the background of hypovascularization of
immature intermediate villi with stromal fibrosis indicated pre-
mature involutional changes in placenta (Fig. 3).
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TMoTpodobnacTa, M3bbITOUHbIE B 06pa3LLax NAALEHT KeHWMH ¢ M3,
BbICTYMaNW CBUAETENbCTBOM Ha/IMUMA TKAHEBOW rMNoKcuu. Mpexaes-
pemeHHble MHBO/IOTUBHbIE M3MEHEHUA MALEHTApHOM TKaHW pea-
NIN30BANNUCL He TO/bKO B BO3PACTAHUM KOMMYECTBA CUHLMTUANbHBIX
MOYEK, HO M B NEPUKANUANAPHOM CKNEPO3e 3HAOTeNWs Ha oHe rv-
NOBACKYNAPM3aLLM HE3PENbIX MPOMEKYTOUHbIX BOPCUH € pnbpo3om
cTpombl (puc. 3).

B nnaueHTax bepemeHHbIx ¢ M3 ¢ XAl BbISBAAANCH HEMOMHO-
LIEHHbIE TecTaLMOHHbIe U3MEHEHUA SHA0- Y MUOMETPUA/IbHBIX Cer-
MEHTOB MaTO4YHO-M/NALEHTapHbIX apTepuid. CTPYKTYpHOM OCHOBOM
HEMOJIHOLEHHOCTW MHBAa3UW LuUTOTpopobAacTa B Nepseyto W BTOPYIO
BO/HbI AB/IAETCA COXPAHHOCTb SHAOTENMNANBHOMO U MbILLEYHOTO 3/1e-
MEHTOB COCYAWCTON CTEHKM Ha GOHE OTAENbHbIX Y4AaCTKOB CKNepo3a,
He 3ameLLéHHbIX GUbpHUHOMAOM. B nonoBrHe cnyyaes OTCYTCTBOBaNAA
MHBA3MBHaA aKTUBHOCTb LiToTpodobaacTa Ha poHe HEMOMHDBIX recTa-
LIMOHHbIX U3MEHEHWI MUOMETPA/IbHBIX CETMEHTOB MATOYHO-M1aLEeH-
TapHbIX apTEPUIA.

HapylueHne GpopmMMPOBaHMA CTPYKTYPHOW OCHOBbI MOJHOLIEH-
HOW recTaLyOoHHOM NepecTpoKK HeNnocpeaCcTBEHHO OTpaXKanach Ha
PEMOZENMPOBAHUM BCEX M/IALEHTAPHBIX 3/1EMEHTOB: AUCCOLMUMPO-
BaHHOM CO3PEeBaHUM BOPCMHYATOrO AepeBa, NpeobnafaHnum ckaepo-
3MPOBAHHbIX BOPCUH Ha GOHE CHUMKEHHOTO KONMYECTBA NMOJHOKPOB-
HbIX efuHWL,. BocnanutenbHas UHOUABTPALMA C AUCTPODUYECKUMU
M CKIEPOTUYECKMMM MPOLIEccamu B 3HAOMETPUM CrnocobcTBOBana
NOAABNEHUID aKTMBHOCTM MPUCMNOCOBUTENbHBIX MPOLLECCOB, Hapy-
LUEHMIO MHTEHCMBHOCTM CO3PEBAHMA BOPCMHYATOMO Jepesa Ha doHe
[OMWHUPOBAHWA HEe3pesbiX KOMMOHEHTOB. ofobHble M3MeHeHwA
0Ka3aNncb COOTHOCUMbI C AUCTpoduelt 1 runeptTpoduen geunayans-
HbIX KJIETOK, X KOMMAKTHbIM PacnonoxeHnem. Ha oTaesbHbIX yyacT-
Kax nnaLeHTbl GUryprpoBanu Npy3HaKy, yKasblBatoLLME HA aKTUBHbIE
KOMMEHCaTOPHbIE NPOLLECCbI, APYrMX — UX 4EKOMMEHCALMIO.

B nnaueHTax npu M3 ¢ XAl AMarHOCTMPOBAHO COYETaHWE pac-
CTPOWCTB MaTOYHO-NALEHTAPHOTO KPoBOObpalLeHus ¢ auctpodu-
UECKMMM M3MEHEHUAMM 3MUTENNSA U CTPOMbI BOPCUH. CresdyeT oTme-
TWUTb, YTO B M/IALLEHTAX CTATUCTUYECKM 3HAYMMO Yalle BCTPEYanuchb

Incomplete gestational changes in the endo- and myometri-
al segments of the uteroplacental arteries were detected in the
placentas of pregnant women with PE with CAH. The structural
basis for the incomplete cytotrophoblast invasion in the first and
second waves is the persistence of the endothelial and muscular
elements of the vascular wall on the background of areas of scle-
rosis not replaced by fibrinoid. In half of the cases, the absence of
cytotrophoblast invasive activity was combined with incomplete
gestational changes in the myometrial segments of the uteropla-
cental arteries.

Violating the formation of the structural basis for complete
gestational reorganization affected the remodeling of all pla-
cental elements: dissociated maturation of the villous tree, pre-
dominance of sclerotic villi against the background of a reduced
number of full-blooded units. Inflammatory infiltration with dys-
trophic and sclerotic processes in the endometrium contributed
to the suppression of the activity of adaptive processes and dis-
ruption of the intensity of maturation of the villous tree against
the background of dominance of immature components. Such
changes were correlated with dystrophy and hypertrophy of de-
cidual cells and their compact arrangement. In some areas of the
placenta, there were signs indicating active compensatory pro-
cesses; in others — there was their decompensation.

In placentas with PE with CAH, a combination of uteroplacen-
tal circulation disorders with dystrophic changes in the epithelium
and stroma of the villi was diagnosed. Disorders of the uteropla-
cental circulation in the form of foci of stasis, hemorrhage, and
thrombosis in the intervillous space of the subbasal and central
zones were significantly more common in the placentas of this
group of patients, indicating local tissue hypoxia (Fig. 4).

Vascular plethora of individual villi should be considered as
activation of compensatory mechanisms preventing local tissue
hypoxia.

Puc. 3 lnayeHma nayueHmku c [13. He3penocms 80pcuH xopuoHa. 1
— 2UNOBACKYAAPUIAYUA NPOMEHCYMOYHBIX U MEPMUHASbHbBIX B0PCUH C
hubpo3omM cmpomsl, 2 — 04ae UUEMUYECKO20 UHGapkma ¢ ympamoli
OKpawusaHusa adep mpogobaacma, 3 — azpe2ayus A0ep CUHUUMUO-
mpogobnacma ¢ 06pa308aHUEM CUHUUMUAbHBIX NoYeK. Mukpogo-
moepagus. Okpacka eemamokcunuHom Matiepa u 303uHom. ¥8. x100
Fig. 3 Placenta of a patient with PE. Immaturity of chorionic villi.
1—loss of vascularity of intermediate and terminal villi with stromal
fibrosis; 2 — focus of ischemic villous necrosis with lost staining of
trophoblast nuclei; 3 —aggregations of syncytiotrophoblast nuclei
with the formation of syncytial knots. Microphotograph. Mayer's
hematoxylin and eosin staining. x100
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Puc. 4 MnauyeHma nayueHmku ¢ 13 u XAl HapyweHue Kpogoobpa-
WeHUs 8 naayeHme ¢ 04a2eamu KposousnuaHul. 1 — oyaeu Kpogo-
U3/UAHUS 8 MEXBOPCUHYAMOM NPOCMPaHcmee; 2 —omsomeHue
nepusopcuHKo8o2o ubpuHa. Mukpogomozpagus. OKpacka eema-
mokcunuHom Madepa u 303uHom. Y8. x100

Fig. 4 Placenta of a patient with PE. Impaired blood circulation in the
placenta with areas of hemorrhage: 1 — foci of hemorrhage in the
intervillous space; 2 — perivillous fibrin deposition. Mayer's hematoxylin
and eosin staining. x100
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paccTPOCTBa MaTOYHO-M/IALEHTAPHOMO KPOoBOODpaALLeHUs B Buae
0YaroB CTa3a, KPOBOU3AMAHMA U TPOMB03a B MEKBOPCUHYATOM Npo-
CTpaHcTBe cy66a3anbHbIX U LEHTPa/IbHbIX 30H, KOTOPbIE NOATBEPKAA-
JIN MECTHYO TMMOKCUIO TKaHel (puc. 4).

CocyMCTOe NOIHOKPOBWE OTAE/bHbIX BOPCUH CNEAYET PaccMaT-
p1BaTh Kak aKTMBALMIO KOMMEHCATOPHbIX MEXaHWU3MOB, NPeaoTepa-
LLAKOLLMX MECTHYHO TMMOKCHIO TKAHEMN.

AnanTauMoHHO-NPUCNOCOBUTENbHBIM U3MEHEHUAM Ha TKaHe-
BOM YPOBHE COMyTCTBOBA/IM a/bTEPATUBHbBIE U3MEHEHUA HA YPOBHE
cvHUMTHOTPOdO6NACcTa C MOBPEXKAEHWEM KNETOK — runonnasuei
SHAOTENMOLMTOB M NMUKHO30M AAEp 3HAOTENNOLMTOB. [leckBamaTme-
Hble U3MEHEHMWA Ha YPOBHe CUHLMTHMOTPOdO6NACTa CONPOBOKAANMCH
BO3pacTaHMEM KONMYECTBA MENKMX MONHOKPOBHbIX TEPMUHAIbHBIX
BOPCUH C KOMMEHCATOPHOW Lie/Iblo COXpaHeHUs GYHKLMM TpaHcnaa-
LIeHTapHoro obmeHa.

TKaHEBbIM M3MEHEHUAM OKa3a/MCb MPUCYLLM 0Yaru NceBLOMH-
bapKToB M MHPAPKTOB «CepPOBATOrO» U «bypOBaTOro» LiBETA, Kasb-
LIMHO33 U MaCCUBHbIE 30HbI MEXBOPCUHYATBIX KPOBOM3INAHWIA. Mpun
MopdOMETPUM 0OBEMHAA A0NA MEKBOPCUMHYATBIX KPOBOM3IUAHUIA
(9,6410,24) oka3zanacb 6onbluei NO CPaBHEHUIO C 06BEMHON Aoneit
NweMnYecknx nHdapkTos (8,1210,27).

AKTUMBHOCTb KOMMEHCATOPHbIX peakLmii Ha GoHe SBHOro Npeob-
NafiaHNA NaTONOTMYECKN HE3PENbIX, XaOTUUHbIX, AnddepeHLMpoBaH-
HbIX, CKNIE€PO3MPOBaHHbBIX EAMHUL, BOPCUHYATOTO JepeBa OKasanacb
cnabo BbIpaXKEHHOW: BO3POC/IO KOJMYECTBO MPOMENKYTOUHbIX YMme-
PEHHO BaCKy/JIAPU30BaHHbIX BOPCKH, aKTUBHOCTb Nepudepuyeckoro
umtoTpodobiacTa U CMHLMTUOTPOPO6AACTA BOPCHH C OYaramMm aHrv-
omaTosa.

OBCYXXEHUE

Halwm gaHHble 0 BbICOKOM YacToTe rMnoniasuMm NaaLeHTbl npu
6epemMeHHOCTH C 3aZlePXKKOM pocTa NaoAa U rMnepTeH3UBHbIMK CO-
CTOAHWUAMM COOTBETCTBYHOT pe3y/ibTaTam Apyrix asTopos [9].

OTAnunTENbHBIMM 0CO6EHHOCTAMM MOPDONOTMM NAALLEHTbI NPU
pa3zsusliemca C3PIM y xeHwmH ¢ XAl ABNAIOTCA: TEHAEHUMA K €€ ru-
noniasny, AOMWHAHTHbBIM MarucTpasbHbI TUN BETBNEHUA COCYLOB,
Ha/IMuMe y4acTKoB MHGAPKTOB, 04arM TPomMb03a B MeXBOPCMHYATOM
NpPOCTPaHCTBe ¢ HO/bLIMM cofepKaHuem pubprHoMaa U o4aroBbiMm
CKONNEHUAMU 3PUTPOLUTOB C 31EMEHTAMMU FemMon3a, KasbLMHO3bI
Ha GOHe KOMMEHCATOPHbIX PeaKLMii B BUAE aHMMOMaTO3a BOPCUH XO-
pvoHa [10, 11]. NpeobnasaHme rMcTONOMMYECKMX MPU3HAKOB ULLEMUU
XOPWasbHbIX BOPCUH CBUAETENBCTBYET O HAPYLIEHUM Y HUX NpoLec-
Ca NAALEeHTaLMM U CHUXKEHUA MHTEHCUBHOCTM aHIMOreHesa B MaTou-
HO-M/1ALLEHTaPHOM KPOBOTOKE. 3TO MOXKET ObITb OAHOM U3 MPUYMH, MO
KOTOpOW npouecc MHBa3uM Tpodobnacta 3amennserca U He 3aBep-
LaeTca B NosHOM 06béme. IT0 cornacyetcs ¢ gaHHbimu Ong SS et al
(2005), KoTopble NoKasanu, 4to npw M3 NPOUCXOAUT YTONLLEHUE KOM-
naeKkca UHTUMa-MmeZMa U yMeHbLUIEeHWe AvamMeTpa NPOCBEeTa pasiunalb-
HbIX apTepUit MMOMETPUA, YTO NMPUBOAUT K CHUNKEHUIO MOCTYNIEHUA
KpOBW K niaueHTe [12].

B pesynbraTe Hallero UccnefoBaHWA B MIALEHTAX KEHLMH C
C3PM # rMNepTeH3nBHbIMU HapyLUeHWAMU BbiABNEHbI MOBPEXAe-
HWA, KOTOpble COOTBETCTBYIOT AaHHbIM UTEPaTypbl, COMIACHO KOTO-
PbIM NPU NATOFMCTONOTMYECKOM UCCNEL0BAHUM MALEHT BbIABAAETCA
He3penocTb BOPCUH, GMOPO3 CTPOMbI BOPCUH, MHGAPKTLI, yBEAMYE-
HME KONMYEeCTBA CUHLMTUA/IbHBIX MOYEK, aBaCKyNAPHbIe TePMUHaANb-
Hble BopcuHbI [13-15]. LinH3epaunHr BA 1 coasr. (2002) oTmeyatoT, 4To
npv I3 anbTepaTUBHbIE KNETOUHbIE U3MEHEHUA U HAPYLIEHWA MUKPO-
LIMPKYNATOPHOTO PYC/1a COYETAKTCA C KOMMEHCATOPHO-NPUCNocobu-
Te/IbHbIMM peakuuamm [16].

MaToreHe3 xpoHuuyeckon MH y KeHWwmH ¢ M3 cknagpiBaetcs,
rN1aBHbIM 06Pa30M, U3 HapyLLEeHUI MaTOYHO-NaLEeHTaPHOM LMpKyna-

Compensatory changes at the tissue level were accompa-
nied by alterative changes of syncytiotrophoblast with cellular
lesions: endothelial hypoplasia and pyknosis of endotheliocytes’
nuclei. A plethora of terminal villi accompanied the desquama-
tion of syncytiotrophoblast as a compensatory change to pre-
serve the transplacental exchange.

Tissue changes were characterized by foci of pseudo-in-
farctions and infarctions of a "grayish" and "brownish" color,
calcification, and massive zones of intervillous hemorrhages.
Morphometrically, the volume density of intervillous hemor-
rhages (9.64+0.24) was higher than that of ischemic infarctions
(8.12+0.27).

On the background of the pronounced predominance of
pathologically immature, chaotic, differentiated, sclerosed villi,
compensatory reactions, such as an increased number of inter-
mediate moderately vascularized villi and elevated activity of the
peripheral cytotrophoblast and syncytiotrophoblast of villi with
foci of angiomatosis, were weekly expressed.

DiscusSION

Our findings of the high frequency of placental hypoplasia in
pregnancies with FGRS and hypertensive disorders correspond to
the data of other authors [9].

Distinctive features of placental morphology in pregnancies
with FGRS on the background of CAH include placental hypopla-
sia, dominating magistral pattern of chorionic blood vessels, the
presence of infarction areas, foci of thrombosis in the intervillous
space with a high content of fibrinoid and focal accumulations of
erythrocytes with elements of hemolysis, areas of calcifications
against the background of compensatory reactions in the form
of angiomatosis of the chorionic villi [10, 11]. The predominance
of histological signs of chorionic villi ischemia indicates a disrup-
tion of the placentation and impaired angiogenesis in the utero-
placental circulation, which may be one of the reasons why the
process of trophoblast invasion slows down and does not fully
complete. These findings are consistent with the data of other
authors, who have shown that in PE, the thickening of the inti-
ma-media complex and a decreased luminal diameter of the ra-
dial arteries of the myometrium lead to diminished blood flow to
the placenta [12].

Our study demonstrated placental changes in pregnancies
with FGRS and hypertensive disorders, which correspond to lit-
erature data on immaturity of the placental villi, fibrosis of the
villous stroma, infarctions, increased number of syncytial buds,
and avascular terminal villi in hypertensive patients [13-15]. In
PE, cellular alterations and microcirculatory disorders accompany
compensatory reactions in the placenta [16].

The mechanisms of chronic Pl in patients with PE include
disturbances in the uteroplacental blood circulation, structural
damage to the placental villi, and concomitant disturbances in
the placental-fetal circulation, which appear in the third trimester
of pregnancy and result in the development of FGRS [17, 18].

CONCLUSION

Placental hypoplasia, in combination with chronic circu-
latory disorders, focal thrombosis of the intervillous space, and
increased fibrin deposition in the placenta, constitutes the struc-
tural basis of chronic PI, which leads to the FGRS.
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LMM KPOBW, CTPYKTYPHbIX NOBPEXKAEHNI BOPCUH NNALEHTbI U COMyT-
CTBYIOLLMX HapyLWeHW NAaLeHTapHO-NA0L40BOMO0 KpoBOObpaLleHus,
peanusyembix B lll Tpoumectpe bepemeHHoCTH B BUAE pa3suTua C3PM
[17,18].
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