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THE FEATURES OF CONVERSION OF SPIRAL ARTERIES IN PREGNANT
WOMEN WITH THE GESTATIONAL ENDOTHELIOPATHY

Summary. Transformation of uterine spiral arteries (SAs) is critical for healthy human pregnancy. Endothelial damage and dysfunction
are common features of all of the pathological features of pre-eclampsia, stimulating the activation of platelets, neutrophils and the
coagulation system, and promoting further vascular damage. 58 specimens of the placental tissues were obtained at 6-9 weeks of
physiological pregnancy and pregnancy with gestational endotheliopathy. There were investigated morphological parameters that
were reflected the processes of optimal transformation of SAs during the first trimester. It was found that pregnancy with gestational
endotheliopathy was accompanied by the significant decrease of the intravascular cytotrophoblast invasion, decrease in the formation

of cytotrophoblast plugs, accompanied by a slight expansion of lumen SA.
Key words: gestational endotheliopathy, spiral artery, chorionic villi, trophoblast plugs.

Introduction

Preeclampsia is a severe form of pregnancy-induced
hypertension and occurs at frequencies of between 2 % and
8 %. Preeclampsia is a multi-system disorder unique to human
pregnancy characterised by hypertension and involvement
of one or more other organ systems and/or the fetus. Raised
blood pressure is commonly but not always the first
manifestation. It can lead to the occurrence of epileptic-like
grand mal convulsions (eclampsia) in about 0,1% of
pregnancies. Cerebral vascular accident is the most common
cause of death. The disease has no known cause and can
only be cured by delivery of the fetus and placenta [6].

Preeclampsia remains the major cause of maternal death
in the world to-day; it is also a major contributor to maternal
and perinatal morbidity and perinatal mortality. Furthermore,
recent epidemiological evidence suggests that intrauterine
growth retardation (IUGR), the risk of which is increased in
preeclampsia, may be linked to the development of
cardiovascular disease in adult life. Despite increasing
knowledge of its pathophysiological processes, the aetiology
of this condition remains obscure. The common pathological
feature of the disease, whether in the placental bed, renal
microvasculature or cerebral circulation, is vascular endothelial
damage and dysfunction [7].

The placenta is a fetal organ that forms a crucial link
between the mother and fetus throughout pregnancy, forming
both a physical connection to the mother's uterus, and
providing the site of all nutrient and gas exchange. In the first
trimester of pregnancy specialized placental cells termed
trophoblasts grow out from the chorionic villi and invade into
the decidual part of spiral arteries (SAs) as far as the myometrial
segments. The trophoblast migrate along the luminal surfaces
of the SAs and remodel these vessels by interdigitating
between the endothelial cells and replacing the endothelial
lining and most of the musculoelastic tissue in the vessel
walls such that a high-flow, low-resistance circulation is
established to allow a constant and maximal flow of blood to
the placenta and fetus as pregnancy progresses [1, 3].

For approximately the first 8-12 weeks of gestation
trophoblasts form plugs that occlude the SA, allowing only

maternal plasma filtrate to pass through, resulting in a high
resistive index and decreased flow rate before 8-12 weeks
of gestation. Furthermore, as the process of SAs remodelling
during this time involves the dedifferentiation or removal of
the smooth muscle layer surrounding the SAs, these arteries
also lose the ability to dilate or constrict in order to regulate
their shear stress. Thetrophoblast plugs dissipate between 7
and 12 weeks of gestation, allowing maternal blood to flow
freely to the placenta, lowering the resistance and increasing
the flow rate in the unplugged arteries [4, 5]. The extent of
trophoblast invasion and SA remodelling and the complete
occlusion of the SAs by trophoblast plugs are unique to
human pregnancy.

Therefore, in this study we aimedto investigate the effect
of gestational endotheliopathy on adequate development of
trophoblast migration in the first trimester of pregnancy.

Materials and methods

We enrolled pregnant women with gestational
endotheliopathy (GE), who were diagnosed when
microalbuminuria was more than 5,0 mg/mmol (screening
test), and endothelium-dependent vasodilation was less than
10% (approving test) [2].

The specimens from pregnant women were distributed
in three groups. The control group - specimens from women
with physiological gestation (n = 22); the second group -
pregnant women with gestational endotheliopathy, but
without clinical manifestation (n = 17); the third group -
pregnant women with clinical manifestation of the gestational
endotheliopathy (n = 19).

Samples. Placentae and decidua parietalis (without prior
invasion) were obtained, following written informed consent
from patients undergoing first trimester elective terminations
at the at the maternity hospital Ne1 (Vinnytsya, Ukraine).
Placental bed biopsies were fixed in 10% neutralbuffered
formalin for 24 h, processed routinely, embedded in paraffin
wax, and sectioned at 3 mm stained with hematoxylin and
eosin, Schiff's reagent by Van Hyzonu onto glass slides. All
placental bed biopsies were microscopy selected to confirm
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the presence of decidua, myometrium, and at least 1 spiral
artery. The study was approved by Bio-Ethics Committee of
the National Pirogov Memorial Medical University in Vinnytsya,
and written, informed consent was obtained from all subjects.

Statistical analysis. Descriptive data are expressed as
means = SD or SE. The significance of difference was
assessed by two-tailed t-test for groups of nonpairedor paired
observations and by one-way analysis of variance when more
than two groups were compared.

Results. Discussion

In the present study we found that in physiological
pregnancy the expression of vascular invasion internally
cytotrophoblast had the maximum rate, but in gestational
endotheliopathy, in the majority of cases, we found only a
few cells in the inner vascular cytotrophoblast transparent
spiral arteries. Reducing the severity of interstitial
cytotrophoblast invasion led to the almost complete
replacement SAs by fibrinoid in the vessel walls at

Figure 1. The chorionic villi during normal pregnancy (6 - 7
weeks). Villi with a two-layer epithelium, in the lumen of blood
vessels typical erythroblasts and red blood cells in approximately
equal propor‘uons H&E staln X 200

physiological pregnancy. In pregnant women with preclinical
form of gestational endotheliopathy in preparations of SAs
was substituted by fibrinoid for less than half of the SA wall,
in most cases (65,1 %), which resulted in partial retention of
muscle fibers wall spiral arteries. When decidual vasculopathy
was diagnosed, in 51,1 % there was a complete lack of
fibrinoid. In 48,9 % cases we were noted less than half the
replacement of SA wall by fibrinoid.

In normal pregnancy, the transformation of endometrial
segments in SAs often were accompanied by the identification
cytotrophoblast congestion (70,8%), while the number of
preclinical gestational endotheliopathy cytotrophoblast plugs,
reached 26,1 %, whereas in the clinical manifestation of the
formation of cytotrophoblast plugs was found in only 2 cases
(3,9 %). Described structural changes in the spiral arteries
utero-placental region have questioned the possibility of
optimal inflow in intervillous space arterial blood adequately
to the needs of the growing fetus.

During the morphological examination chorionic villi in
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Flgure 2. The demdual segmenté of the SA with normal
pregnancy (6 weeks). Internally-vascular cytotrophoblast partially
and completely covers the lumen of arteries. H & E stain, x 200.

Figure 3. The chorionic villi during preclinical gestéticfnai
endotheliopathy (7 - 8 weeks). Plot with swollen avascular villi. H
& E stain, x 200.

Flgure 4. The decidual segments of SA (cllnlcalﬁmanlfestatlon of
gestational endotheliopathy 6-7 weeks). In the lumen of the artery
presented inner-vascular cytotrophoblast cells. H & E stain, x 100.
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the control group it was noted that in the first trimester, with
normal pregnancy, there is a clear differentiation and
specialization of the villi (Fig. 1).

In such cases the endothelial layers were preservation at
alower portion of the intima or absent, and the inner-vascular
cytotrophoblast to a considerable extent was instead of them
(Fig. 2). Intravascular cytotrophoblast were identified in all
cases in the lumen of spiral arteries.

Histologically in preparations of chorionic villi among
pregnant women with preclinical form of gestational
endotheliopathy were found dissociated development of villi.
At selected sites were determined supporting villi with the
presence of vessels such as arterioles and venules center
andwhich represented a transitional form from the embryonic
to intermediate immature villi, whose diameter was less than
embryonic villi. Epithelial cover was thinner due to thinning
and discontinuity layer villous cytotrophoblast. The villi of
mesenchymal type with thinning epithelium and with
avascular stroma edema were found (Fig. 3).

According to analyzing the results of our study, chorionic
villi in women with clinical manifestation of gestational
endotheliopathy, in most cases, they were mesenchymal-
type villi, villi size ranged from small to large, with thinning
of epithelium. Their stroma was edematous and avascular.

Thus endothelial layer was retained throughout the
greater part or intima. Internally-vascular cytotrophoblast in
the lumen of the SAs in the 29 cases turned out to be in
the form of individual scattered cells, and in 23 cases -
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were undiagnosed (Fig. 4).

Study of the normal physiological process of human
decidual spiral artery transformation is critical to identify
causative factors of impaired vascular remodeling and
reduced utero-placental perfusion associated with gestational
endotheliopathy. These results extend our understanding of
the temporal sequence of events and mechanisms of
remodeling of endometrial part SAs, strongly supporting an
integral role of the abnormal decidual vascular transformation
inthefirst trimester in genesis of development of the perinatal
pathology.

Conclusions and prospects for future
research

1. Gestational transformation of the SAs when was
diagnozed endothelial dysfunction is usually weakly expressed
or absent, accompanied by a slight expansion of lumen SA.

2. For gestational endotheliopathy determined by the
decrease in intravascular cytotrophoblast invasion and the
decrease in the formation of cytotrophoblast plugs (3,9 %).

The further research initiatives should be directed in a
bid to strengthen the preexisting evidence base for available
prevention and to develop novel techniques to aid in the
prevention of perinatal pathology due to gestational
endotheliopathy. Continued research will further our
understanding of the pathophysiology of gestational
endotheliopathy and may advance our ability to predict and
prevent this potentially serious complication of pregnancy.
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OCOBEHHOCTU KOHBEPCUU CMUPAJIbHLIX APTEPUA Y BEPEMEHHbLIX XEHULMH NPU FTECTALMOHHON
SQHOOTENNONATUU

Pesiome. TpaHcgopmaymsa maToqHbix crivpanbHeix aptepuii (CA) uMeeT peluarolujee 3HavyeHue 4715 pa3Butus 6EepemMeHHOCTH.
lNoBpexaeHue v ANCOYHKLNM HAOTENNS SBJISIOTCA UHULMUPYIOLLMMUN HaKkTopamu /151 Pa3BUTUS MPEIKAaMIICUM, CTUMYIINPYS aKTu-
BauUMO TPOMOOLMTOB, HEVITPOGUIIOB U CBEPTbIBAIOLLIEN CUCTEMbI, a TAKXE COAEVICTBUE AallbHeVLLeMy MOBPexaeHns cocyos. 58
006pa3LoB NaaLeHTapHOU TKaHu OblUi r10/1y4eHsl rnpu 6-9 Heaesab Guanonornyeckori 6epemMeHHOCTU U reCTalnoHHOM 3HAO0Teno-
naruen. bel necnenoBaHbl MOP@OIOrM4eckne napameTpbl, KOTOPbIE OTPAXAa/IM MPOLECChl OrTUMA/IbHOro rnpeobpasosaHus CA
B TeYEHUEe repBoro TpuMecTpa. boiio ycTraHoB/IEHO, 4TO 6epemMeHHOCTb MPU recTaLmoHHOV SHAOTENNOoNaTumy CornpoBOXAaIach
3HAYUTEIIbHLIM CHUXEHUEM MHBAa3uU BHYTPUCOCYANCTOro UNTOTPOGO61acTa, CHUXEHNEM 06pas3oBaHus UMTOTPOPOO1aCTNHECcKnX
3aTopoB, COMNPOBOXAAETCA HE3HAYUTE/IbHbLIM paclunpeHuem rnpocsera CA.

KnioueBble cnoBa: recrayuoHHas SHAOTeAMOoNaTus, CrinpabHbIe apTepum, BOPCUHKIN XOPUOHA, TPO@obaiacTu4eckue 3aTopsl.

KoHbkoB 4. T.
OCOBJIMBOCT! KOHBEPCII CMIPAJIbHUX APTEPIA Y BATITHUX XIHOK MPU FECTALIAHIA EHOOTENIOMNATII
Pesiome. TpaHcpopmalis matkoBux criipaibHux aptepivi (CA) mae BupiLiaibsHe 3Ha4eHHs 4J151 PO3BUTKY BaritTHOCTI. [1oLLKOmXeH-
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HS | ANCOYHKLIT eHAOTeNito € iHILitoYMy akTopamu A5 PO3BUTKY MPEeeKsamricCii, CTUMYJIIOI0YM aKTUBaLlitlo TDOMOOLMTIB, HEUIT-
pPOiniB i pakTopiB 3ropTaHHs, a TaKoX CripUse NOJa/bLLIOMY OLLKOOXKEHHIO CYaANH. 58 3paskiB rniaLeHTapHOi TkKaHuHU Oysu OTpu-
MaHi ripy 6-9 TUXHIB @i3ionori4Hoi BaritTHOCTI | rectauiviHivi eHgotesnionarii. By AocsiaxeHi Mop@oioriyHi napameTpu, ki Bigobpa-
Xanu rnpouecy ornTuMasabHoro nepetBopeHHss CA npoTsaroM rnepLioro TpumMectTpy. byno BCTaHOB/IEHO, L0 BariTHICTb npu rec-
TauiviHivi eHgoTenionarii cyrnpoBoaXyBanacs 3Ha4YHUM 3HUXEHHSIM [HBasii BHYTPILLUHbOCYAMHHOrO UMTOTPOGOONACTY, 3HUXKEHHSIM
YTBOPEHHST UNTOTPOGOO1aCTUYHMNX 3aTOPIB, CYNPOBOLXYETLCH HE3HAYHUM PO3LUNPEHHSM pocBiTy CA.

Knio4oBi cnoBa: recrauivina eHgoTenionarisi, cripasibHi apTepii, BODCUHKN XOPiOHa, TpogobnacTuyHi 3aTopuy.
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"UeHTp PenpoayktnBHoro 3a0posbs 1 MnaHnpoBaHusa Cembi npu MocyaapcTBeHHOM ydpexaeHun "PecrnybnmkaHCKUin LeHTP
mMaTepu 1 pedeHka” (yn. Ceepgnosa, 84, r. Tupacnonsb, M-3300), 2YHuBepcuteT MegunumHbl n @apmaummn um. Hukonas TecTe-
mMuLaHy Pecnybnukn Mongosa (6yn. LUtedpaHn HYen Mape, 165, r. KuwmnHes, Pecnybnuka Mongosa, M-2004)

OCOBEHHOCTHU NPOBEAEHNA MEOUKAMEHTO3HOIO ABOPTA Y
NnoaPOCTKOB

Pesiome. HexenaresnbHas 6epeMeHHOCTb OKa3biBAET HEraTMBHOE BIIMSHNE Ha PEerpoayKTUBHOE 3[0P0BLE MOAPOCTKOB.
MenaunkameHTo3HbIVi abopT (MA) - 3TO o4eHb be3oriacHasi npoueaypa rno CPaBHEHWIO C APYruMu ncxogamy 6epemeHHOCTU y
1o4apocTkoB. [1saTnaeTHU onbIT nposeaeHns MA y noapoCTKOB O3B0/ HaM BbISIBUTb PS4 OCOOEHHOCTEV. BbICOKYIO 3P EKTUB-
HOCTb 11 Ge301acHOCTb, MPUHSATHE M10APOCTKaMM, OLHOBPEMEHHOE XENaHNe MUHUMAa/IbHOIO BMELLIATe/IbCTBA APYIr X /L 1 ITOTPeo-

HOCTB B [ICUXOJIOMMYECKOM MOAAEPXKE, KOTOPAas MOXET OblTb OKA3aHa KBAINDULINPOBAHHOM aKyLLIEPKOW.
KnioueBble CnoBa: meaukameHTO3HbIVi ab0pT, MOAPOCTKU, OCOBEHHOCTH.

BeepeHue

ExerogHo B Mupe 6epeMeHHOCTb HacTynaeT y 208
MWIMOHOB XEHLWH, Y 41% 13 HUX 6epeMeHHOCTb AB-
nserca HexenarenoHonm [9]. BecemupHasa OpraHusauyms
3apaBooxpaHeHus (BO3) npusHana abopT cepbe3Hom
npobaemMoii oxpaHbl PenpoaykTUBHOIO 340PO0BbS XEH-
LWMH, Tak Kak abopT NpoaosiXkaeT 0cTaBaTbCs BO MHOIMX
CTpaHax OAHWM N3 OCHOBHbIX CPEACTB MPEeKpaLLeHns He-
xenartenbHoi 6epemeHHocTu [1, 8, 10]. HexenatenbHas
OEepeMEHHOCTb ABNSIETCA OOHUM 13 Hanbonee 3HaYNMbIX
daKkTopoB, OKa3bIBaOLWMX BAMSHME HA PENPOAYKTUBHOE
300pOBbE NOAPOCTKOB. [leByLLKM NOAPOCTKOBOrO BO3pa-
cra noggepratorcs B 2,0-2,5 pasa 60nee BbICOKOMY pUC-
Ky OCNOXHEHUn abopTa 1 6onee BbICOKOMY PUCKY CMep-
TU B pe3ynbtate abopTa, YeM XEHLLMHbI CTapLLero BO3-
pacTa [4]. ExerogHo 3 MnH. geByllek npoBoasaT Hebeso-
nacHbI abopT, a CMEPTHOCTb OT aOOPTOB Cpeaun AeBoYEK
no 16 net B 4 pasa Bbille, 4eM B CTapLUeli BO3pacTHOM
rpynne [7]. B passuBaloLLmMXCcs CTpaHax B pesynbtare oc-
JIOXKHEHWN Hebe3onacHbIX abopToB yMUMpaeT 59 XeHLLUWH
Ha 100 000 xwuBopoxaeHuin [3], B TO BPEMS KaK B pe-
3ynbtarte 6epemMeHHOCTU U poaoB ymmpaeT 260 XeHLLWH
Ha 100 000 xwusopoxgeHuii (WHO, 2010). Cambliin BbICO-
KM PUCK MaTEPUHCKOM CMEPTHOCTU YrpoXaeT AeByLLKaM
no 15 ner.

CornacHo BO3, abopT npencrasnset coboii 6esonac-
HYI0 MEANLIMHCKYIO MPOLLeAypy B Cly4ae ero npoeepe-
HUS KBanMOULUMPOBaHHLIM MEPCOHaNIOM, C UCMOJb30Ba-

HVMEeM COOTBETCTBYIOLLLEr0 06OPYNOBaHUSA, HAQNEXaLLMM
cnocobom, a Takxke ¢ cobnoaeHnemM caHUTapHbIX CTaH-
naptoB (BO3, 2013 r.). MeankaMeHTO3HbIin abopT aTO
o4eHb 6e3onacHas npouenypa rno CPaBHEHUIO C APYrUMmn
ncxogammn 6epemeHHocT. Takum obpasom, ecnm abopT
NnpPoBOAUTCH KBATMPULIMPOBAHHLIM MeapaboTHUKOM Npu
cobnoaeHNN NPOTUBOMOKa3aHUn U CaHUTAaPHbLIX HOPM, TO
OH ropasno 6e3onacHee, 4eM GEPEMEHHOCTb U poXae-
Hue pebeHka, ocobeHHO B NOAPOCTKOBOM Bo3pacTe [1].

Llenb - paHHaa nybnvkauus MMeeT Lesbio OCBETUTb
0COOEHHOCTM NPOBEAEHUA MeaKaMeHTO3HOro abopTa y
NOAPOCTKOB Ha OCHOBE OrMbiTa HAKOMMIEHHOro B LleHTpe
PEenpoayKTMBHOIO 300PO0BbLS U MIAHUPOBAHUSA CEMbU, FO-
poa Tupacnonb, B nepmog ¢ 2009 no 2014 roa.

MaTepVIaﬂbI n MetTonbl

B LleHTpe PenpoaykTueHoro 3gopoBbs 1 MnaHvposa-
Hua Cembn (UP3), r. Tupacnonb B nepuog ¢ 2010 no
2014 rop npoeeneHo 906 megmkamMeHTO3HbIX abopTOB,
M3 KOTOpPbIX Y nogpocTtkoB Ao 19 net - 124. Hamu npo-
aHann3npOoBaHbl Criyyan NPOBeAEHNS MeOUKaMEHTO3HO-
ro abopTa y NOApPOCTKOB HA OCHOBAHUN CTaTUCTUYECKNX
OTYETOB, y4eTHOW POpPMbl NpoBeaeHnss abopToB, NINCT-
KOB CaMOKOHTPOJISl, BOMPOCHUKOB Ka4yeCcTBa NMpOBeEH-
HOW Npoueaypbl 1 yOOBNETBOPEHHOCTN KIIMEHTOB. B psae
Clly4aeB BMECTO 3arnOsIHEHUS IUCTOB U ONPOCHUKOB UC-
NMONb30BAJICH METOA, MHTEPBLIOMPOBAHUS.
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