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OueHka TMnoB TpodobacTU4ECKOro KPOBOTOKa
y 0epeMeHHbIX ¢ TpomMOodpunuen

Ha cpoke ¢ 7-u no 10-10 Hepento

MeToA0M 00beMHON PEKOHCTPYKLUMN
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Llenb nccnenoBaHus: CpaBHUTbL NOKa3aTesiv 00bEMHOrO KPOBOTOKA B XOPMOHE C Pa3HbIMU TUNaMu HapyLue-
HUS TPOodP06NACTMHECKOrO KPOBOTOKA AJIS UX KOIMYECTBEHHOW Bepudukaumm y 6epeMeHHbIX ¢ TpoMbodunveit
B | TpumecTpe.

Martepuan u metopgbl. [1poBeeHO yNbLTPa3ByKOBOE uccnenoaHve (Y3W) ambpuroHa n akcTpasMbpuroHasb-
HbIX CTPYKTYP C NMPYMEHEeHVeM MeToha LBETOBOro AomnmniepoBckoro kaptuposanus (LUOK) y 129 6epemMeHHbIx
XeHLLUVMH B Bo3pacTe oT 18 no 45 net Ha cpoke 6epeMeHHocTU ¢ 7-1 no 10-to Hepento. Mo aaHHbIM LK BbiaeneHo
4 Tna Tpod061aCTUHECKOr0 KPOBOTOKA. JLJONONHUTENBHO BCEM BEPEMEHHBIM NPOoBeAeHa 00bEMHasA PEKOHCTPYK-
LMs XOpMoHa ¢ npumMeHeHrem nporpammbl VOKAL ons oLeHKM Backynisipu3aLim XoproHa B NoJlyYeHHOM 06beme
C onpeaeneHnem KoIMYECTBEHHbIX NokasaTenen — nHaekca sackynapudauum (VI), nigekca notoka (Fl), nHoekca
nepdyaun (VFI) B COOTBETCTBYIOLLEM TUME KPOBOTOKA, MPEACTABAEHHOro No AaHHbiM LK.

Pesynbratbl. AHaNN3 KOIMYECTBEHHbIX NOKasaTesien, Noay4eHHbIX NPy BbINMOAHEHUN O0OBLEMHOW PEKOHCTPYK-
UMM XoproHa ¢ mncnonb3oBaHmemM nporpammbl VOCAL, npu pasdnuyHbix Tunax TpodobiacTMyeckoro KpoBoToka
B pexuvme LK nokasan BbICOKYO [oCTOBEPHOCTH (P < 0,05) B 3HaveHun VI n VFI mexay BCeEMU TMnamMu KpOBOTO-
Ka, YTO YKa3blBaET Ha BbICOKYIO HAlEXHOCTb Knaccudukaumum TpodobaacTnieckoro KpoBoToka B pexume LK.

3akJiioyeHue. YunTbiBas BbICOKYIO HaAEXHOCTb NPEAIOXEHHON KnaccudurkaLmm peKOMeHL0BAHO NCMNOSb30-
BaTb €€ B OMNMCaTESIbHbIX MPOTOKONAax Npu npoeeaeHun Y3W nnoga ¢ npuMeHeHeM pexuvma AonnaepoMeTpun.

KnioueBblie cnoBa: Tpodob651acT, HeBbiHALLMBaHUE, TPOMBOdGUNMS, aonnnepomeTpus, 3D-pekoHcTpykums, VOCAL
ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(PIMKTOB UHTEPECOB.
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Trophoblastic volumetric bloodflow evaluation
in women with trombophylia on 7-10th week
of pregnancy
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Spontaneous abortion occur in 15-20% of all detected pregnancies, and 45-70% of all spontaneous miscar-
riages take place up to 10 weeks. Thrombophilia is one of the main causes of miscarriage and its effect on the course
of pregnancy remains poorly understood. In this regard, there is great interest in the problem of diagnosing throm-
bophilia and further prevention of thrombaosis in obstetric practice.
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Purpose. Compare the parameters of volumetric blood flow in the chorion with different types of trophoblastic
blood flow disturbance in pregnant women with thrombophilia in the first trimester for their quantitative verification.

Materials and methods.@ The study included 129 pregnant women at the 7th to 10th week of gestation with
a diagnosis of thrombophilia and a control group - pregnant women with a normal course of this pregnancy and
a successful outcome of past pregnancies.

The patients were divided into lll clinical groups:

I. Pregnant women with a normal course of this pregnancy and a successful outcome of past pregnancies
(n=33) — comparison group;

Il. Pregnant women with thrombophilia, in whom current pregnancy occurred on anticoagulant therapy (n = 28);

Ill. Pregnant women with thrombophilia without taking anticoagulant drugs before registration of pregnancy
(n=68).

Ultrasound was performed on Voluson E8 and S8 machines. All pregnant women underwent transabdominal and
transvaginal ultrasound in B-mode, in color-doppler (CD) mode, and volumetric reconstruction of chorion was per-
formed using the VOCAL program. In B-mode, the state of the embryo and extraembryonic structures were exam-
ined. The identification of trophoblastic vessels was carried out using the CD - region of interest was placed in the
trophoblast area detected in B-mode, size and shape was adapted for a particular section.

Using three-dimensional echography, the chorion volume was performed. The degree of blood supply in chori-
onic volume were calculated; vascularization index (VI), flow index (FI) and perfusion index (VFI) were displayed on
a histogram with quantitative indicators.

Results

In the CD mode, the types of trophoblastic blood flow were identified in the chorionic vessels:

1) continuous type — blood flow loci are continuously identified over the entire area of the basal surface of the
trophoblast;

2) intermittent type - blood flow loci are unevenly identified along the basal surface of the trophoblast;

3) single loci - single blood flow loci are identified along the basal surface of the trophoblast;

4) lack of blood flow — blood flow loci are not determined along the basal surface of the trophoblast.

Assessment of the quantitative parameters of the volumetric blood flow was used in the corresponding type of
blood flow to verify the classification of types of trophoblastic blood flow in the CD mode.

Statistical analysis of the volumetric blood flow indices using three-dimensional chorionic reconstruction showed
a high degree of reliability (p < 0.0001) in the VI and VFI values between all corresponding types of blood flow.

Discussion. High incidence of spontaneous abortion and the significant role of thrombophilia in this pathology
leads to necessity of expanding the research in this area. There has been a lot of research done over the past
decade. The quantitative threshold values of the resistance indices in the chorionic vessels were calculated using
pulse-wave Doppler, the chorionic blood supply indices were determined using volumetric reconstruction for various
pathologies.

However, we have not previously met the classification of chorionic blood supply in the CD mode. This technique
is very simple to perform and is a highly informative for predicting miscarriage in the first trimester. For the first time,
we proposed the above classification of trophoblastic blood flow; for the first time, we proved the reliability of the
classification developed by us using the method of volumetric reconstruction of the chorion with an assessment of
trophoblastic blood flow, which allows us to recommend its use when writing a protocol for ultrasound of the fetus in
the first trimester in pregnant women with thrombophilia.

Conclusion. The classification of trophoblastic blood flow was verified by three-dimensional echography with
quantitative indicators of the volumetric blood flow of the trophoblast vessels, with a high degree of reliability
(p < 0.001) which to indicates the reliability of this classification. It can be recommended to conduct a multicenter
study for investigating fetal ultrasound with the additional use of the CD in the first trimester in pregnant women
with a diagnosis of thrombophilia.
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BeepgeHue

CornacHo onpegenenunio BO3, BbIKMAbILLEM SBAS-
eTcs npepbiBaHMe OEepeMeHHOCTN Ha Cpoke Ao 22
Hen. YacToTa camMonpon3BoSibHONO NpepbiBaHus Oe-
peMeHHOCTU cocTaBnsieT okono 15-20% oT obuiero
ymcna BCEX BbISIBNIEHHbLIX BepemeHHocTel. B paHHue

MEIVIIVHCKAS BUSVAJIUBALIAA 2021, o 25, Ned

cpokn 6epemeHHocTH, B 7-10 Hea, npoucxoant 45—
70% OT BCEX CaMOMNPOU3BOJIbHbIX Bblkuabllen [1-5].
CTpykTypa NPUYUH MPUBBLIYHOrO HEBbIHALUWMBAHUSA
cnenywowasn: Tpombodunmsa — 63%, ropMoHasbHbIN
ancbanaHc — 15%, HapylueHMe aHaTOMUU XEHCKUX
NoNoOBbIX OpPraHoB — 15%, XpPOMOCOMHbIE HapyLle-
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HWs — 7% cnydaeB. Kak BUAHO, OAHOM U3 MaBHbIX Npn-
YMH HEeBbIHALLMBaHWS BEPEMEHHOCTU SABNAIOTCS TPOM-
6odunmm (mytaumm resoB MTHFR, runepromoumcte-
MHemMus, aHTudochoNMNNOHbIN cUHOPOM) [3-7].

Bonpocebl, kacatoowmecs Hac/NenCTBEHHbLIX TPOM-
00pUNNIN N NX BANSHUSA Ha Te4eHne 6epemMeHHOCTH,
OCTalOTCA HenoCTaTO4YHO Wu3yvyeHHbiMU. B cBa3wn
C 9TUM BO3HMKAET BOJbLLION MHTEpec K npobneme
OMarHocTnky TpomMbodunnii 1 gansHewen npodu-
NakTUKM TPOMOO30B B aKyLLEPCKON NpakTUKe.

N3meHeHns npn Gpr3nonornyeckn npoTekaoLein
6epeMEHHOCTN MPUBOOAT B OPraHM3me XXEHLUMHbI
K COCTOSIHMIO runepkoarynaumm. HacnenCTBEHHbIE
TpoMbodpunuyeckmne nedekTbl remocTasa ycyryons-
0T 9TO COCTOSIHME U HEPEAKO BbI3bIBAIOT MPOLECCHI
BHYTPUCOCYANCTOro TpomboreHesa ¢ HebnaronpusT-
HbIM MCXOAOM ons matepu mn nnoga [6-10]. Cpean
XEHLLMH, SBNSIOWMXCS HOCUTENbHULAMW Hamnbonee
Tsxenbix Gopm TpoMmbodunuii (Mytaums dakrtopa V
JlenpeH,npotpombrnHaG20210A,reHaMTHFRE677C/T),
KOMOUHMPOBaHHbIX AedekToB nnn gedpuuuta aHTu-
TpombuHa lll, oTMeYaeTCs 3HAYNTENBHOE YBENNYEHNE
prcka MepTBOPOXAEHUS. B CBA3M C 3TUM y OAHHON
Kateropum nauMeHTOB SBASIETCA MATOreHeTUYecKku
0B0CHOBAHHbIM CBOEBPEMEHHOE MPUMEHEHNE aHTU-
KOarynsgHTHOM Tepanuu, KoTopas npefoTspaliaet
MUKPOTPOMOO3bl B CUCTEME MUKPOLIMPKYNSTOPHOIO
pycna matb—nnaueHTa—-nnog [11-14].

BbiensnoxeHHoe NocayXxunno noBogoM npeasio-
XUTb Knaccudukaumio TMnoB Tpodob1acTUiecKoro
KPOBOTOKA A/19 OaNibHENWEro onpeaeneHus rpynnol
pucka Nno HeBbIHALLMBaHNIO BepeMeHHOCTH.

Lna onpeneneHns KpoBoToKa B COCydax TPOdO-
6nacTta Mcnonb3yeTcs MeTos, LLBETOBOIO AOMNMNIEpOB-
ckoro kaptuposaHus (LK) n oononHMTeNnbHO NpoBo-
ONTCS TpEXMEPHAs PEKOHCTPYKLMS XOPUOHA C UCMOS1b-
30BaHnemM nporpammbel VOKAL ona onpeneneHust Ko-
NNYECTBEHHBIX Moka3aTtenieii 00bEMHOM0 KPOBOTOKA.
JaHHble nccnepoBaHms NPOBOAATCS B COOTBETCTBUM
¢ npuHumnom ALARA (0CHOBHOro npuHumna 6e3onac-
HOMO0 WCMNOMIb30BaHUM OUNArHOCTUYECKOro YyJbTpa-
3ByKka — ALARA —As Low As Reasonably Achievable, 4to
03Ha4aeT “Tak HM3KO, Kak 61aropasyMHO LOCTUXMMO”
— NOTEHUManbHas Bbir0Aa OT UCMONAb30BaHUS gonne-
POBCKOW axorpadunn Kak B KIIMHUYECKOW NpakTuke, Tak
1 B HAY4YHbIX MCCNeoBaHNSX JAeT OCHOBaHME NOALEP-
XaTb OanbHelllee uUCnosb3oBaHne metoga 6e3 3a-
METHOIro pucka ans nnoga) [15, 16].

Llenb uccnepnoBaHusg

CpaBHMTb Noka3aTenu OOBbEMHOro KpPOBOTOKA
B XOPUOHE C pa3HbIMU TUMaMu HapylleHus Tpodo-
611acTNYECKOr0 KPOBOTOKA A1 MX KOSMHYECTBEHHOM
Bepudukaumm y 0OepeMeHHbIX ¢ Tpombodunuen
B | TpumecTpe.

Martepuan n metoabl

B nccneposaHue 6bii10 BkO4YeHO 129 GepemeH-
HbIX XeHLmMH B Bo3pacTe oT 18 no 40 net. Kputepui
BKJIOYEHNst — B6epemMeHHble ¢ 7-11 no 10-t0 Hepeno
recTtauuu C BbICTaBE€HHbIM FeMaTon0roM AMarHo30M
Tpombopunmn, obpaTuBlUMECS O NpPOBeAeHUs
NEepPBUYHOrO yNbTPa3BYKOBOro mnccnenosaHus (Y3U)
npv NOCTAHOBKE Ha YYeT, 1 rpynna KoHTpons — 6epe-
MEHHbIe C HOpPMaJslbHbIM TeyeHueM HacTosiel Ge-
PEMEHHOCTW M BGNaronosly4YHblM MCXOAOM MPOLLIbIX
OepemMeHHoCcTeN. Kputepuamm UCKIOYeHUs Oblv
GepeMEHHbIE XEHLLMHbI C MOPOKaMn pPa3BUTUS MaT-
KW, MHOronnogHble 6epeMeHHOCTU, BEePEMEHHOCTM
nocne 3KO; nauneHTKn C CONYTCTBYIOLLMM CaxapHbIM
OmnabeTom, LEKOMMNEHCMPOBAHHBIMM MOPOKaMU CEPA-
Lua C HeJoCTaTOYHOCThIO KPOBOOOpPALLEHMS, C MUO-
MO maTku 6onblumMx pasmepoB (bonee 10 Hepn),
3HOOMETPMO30M.

MaumeHTkn Bbln pasgeneHsl Ha Il kKnMHWYeckne
rpynmnbi:

|. BepeMeHHble C HOpMasibHbIM TEYEHNEM HACTOS-
e 6epemMeHHOCTM M BnaronoslydyHbIM NCXOO0M
npoLnbix 6epemeHHocTen (n = 33) — rpynna cpaBHe-
HUS.

[I. BepemeHHble C AMarHo3oM Tpombodunun,
Y KOTOpPbIX flaHHas 6epeMeHHOCTb HacTynuna Ha ¢o-
He NpMema aHTUKOoarynsaHTHbIX NpenapaTos (n = 28).

[ll. BepeMeHHble ¢ AuarHo3om Tpombodunmm 6e3
npuema aHTUKoarynsiHTHbIX NpenapaTtoB A0 MocTa-
HOBKM Ha y4eT (n = 68).

JaHHble 0 JeTopoaHON GYHKUMK B NCCNenyeMbIX
rpynnax 6epemeHHbIX npeacTaBneHbl B Tabn. 1 n 2.
JaHHas HacTynuBlas 6epeMeHHOCTb Oblna nepsas y
36 (27,9%) xeHwmH. OgHy 6epeMeHHOCTb B aHaMHe-
3e umenu 44 (34,0%) naumeHTku, aBe n 6onee bepe-
MeHHOCTUN nmenu 49 (38,0%) XXeHLLMH.

Hanbonbliee KONMMYECTBO CPOYHbIX POOOB C PO-
XIeHNeM 30,0p0OBOro pebeHka NPOoM30LLO Y XEHLLMH
[nlll rpynn B 12,4 1 17,8% cny4aeB COOTBETCTBEHHO.
Hanbonblee uyncno npegblioywimx 6epeMeHHoCcTeNn
3aKOHYMIOCh apTUdULUManbHeIMKU abopTamm y KEH-
wyH I rpynnel = 26 (20,2%), caMmonpon3BOJibHbIE
BbIKMJbILLM B CPOKax A0 1 nocne 12 Hep, npou3oLwnm
y 6 (4,7%) xeHwwmH Bo Il rpynne, y 24 (18,6%) XeH-
wyH B Il rpynne, HanbonbLLEee KONMYEeCTBO NPUXoaun-
noco Ha lll rpynny. Y 4 (3,1%) xeHwwH B | v 1l rpynnax
0epeMeHHOCTb 3aKOHYMNACb MNPEXOEBPEMEHHBIMM
pogamu. Bo Il rpynne B aHamHe3e Obino 2 (3,1%)
MepTBOpoOXaeHus, y 47 (36,4%) naumeHTok BO Il 1
[l rpynnax 6eina guarHocTMpoBaHa HepasBmBatoLas-
cs1 6EPEMEHHOCTb.

Hawnbonbliee ymucno npegplaywmnx 6epemMeHHo-
cTei 3akoH4unock HeGnaronpusaTHo Bo Il u Il rpynnax
(caMmonpoun3BOoJibHbIE BbIKMABILIM B CPOKax A0 M Mo-
cne 12 Hep npomsownny 6 (4,7%) n 27 (20,9%) xeH-
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Ta6nuua 1. Konnyectso 6epeMeHHOCTEN MO KIMHUYECKUM rpynnam
Table 1. The number of pregnancies in clinical group

METHITHCKAS BUBYATMBALA

4YNCNo GEpeMEHHOCTE Knunuyeckue rpynnsi / Clinical groups Bcerf 4;'gta|
Number of pregnancies I(n=33) Il (n =28) I (n = 68) (n=129)
abs. % abs. % abs. % abs. %
MepBas HacTosLAs 19 14,7 3 2,3 14 10,9 36 27,9
First current
OpHa 6epeMeHHOCTb B aHaMHese 8 6,2 10 7,8 26 20,1 44 34,0
One in anamnesis
[Be 1 6bonee B aHamHe3e 6 4,7 15 11,6 28 21,7 49 38,0
Two and more in anamnesis
Ta6nuua 2. Vicxoapl npeablaywyx 6epeMeHHoCTel No KNMHUYECKUM rpynnam
Table 2. Clinical outcomes of previous pregnancies in clinical groups
Knunuyeckue rpynnsi/ Clinical groups Bcero / Total
MokasaTens / Feature I(n=33) Il (n=28) Il (n = 68) (n=129)
abs. % abs. % abs. % abs. %

CpoyHble poabl B aHamMHe3e 16 12,4 8 6,2 23 17,8 47 36,4
History of urgent labor
ApTudurumanbHble abopTbl 5 3,9 7 5,4 25 19,4 37 28,7
Artificial abortion
Camonpour3BosbHble BbIKUAbIWM A0 12 Hep, 0 0 6 47 24 18,6 30 23,3
Spontaneous miscarriages up to 12 weeks
Camonpour3BosbHbIE BbIKMAIWN Nocne 12 Hep, 0 0 0 0 3 2,3 3 2,3
Spontaneous miscarriages after 12 weeks
MpexpeBpemMeHHbIe poapl 0 0 2 1,6 2 1,6 4 3,1
Premature birth
HepassuaioLlascs 6epeMeHHOCTb 0 0 24 18,6 23 17,8 47 36,4
Non-developing pregnancy
MepTBOpOXaEHUS 0 0 2 1,6 0 0 2 1,6
Stillbirth
BHemaTouHble 6epeMeHHOCTH 4 3,1 2 1,6 3 2,1 9 7,0
Ectopic pregnancies

wuH B Il m Il rpynnax cooTBETCTBEHHO, HaMbosbLUEE
konu4yecTBo npuxoamnocsk Ha lll rpynny; Bo Il rpynne
B aHamHe3e Obino 2 (1,6%) MepTBOpOXOEHMUS,
y 47 (36,4%) Oblna aMarHocTMpoBaHa HepasBMBalo-
Lwasicst 6epeMeHHOCTb).

Y3W npoBoamnu Ha annapartax Voluson E8 n S8.
Bcem 6epeMeHHbIM Obi10 BbINOIHEHO TpaHcabaoMu-
HanbHOE W TpaHcBarvHanbHoe Y3W B B-pexume,
B pexume LK n npoBegeHa o6beMHas PEKOHCTPYK-
LSl XOpMOHa ¢ ucnosib3oBaHmeM nporpammbl VOCAL.
B B-pexume Obin OLEHEHbI COCTOsSIHME aMOPUOHa
N 3KCTPasMOPUOHaNbHbIX CTPYKTYP. MaoeHTndumkaumio
TPod0oONACTUYECKMX COCYAOB BbINOMHANN C NpUMe-
HeHnem LK — B 30He pacnonoxeHus TpodpobnacTa
Ha cepoLllkanbHOM M300paxeHun pacnonaranm Lge-
TOBOE OKHO MakCVMMasbHO afanTUPOBaHHbIMU A5
KOHKPETHOro cpesa pa3mepamu u popmoii. C nomo-
Wb TPEeXMepHon axorpadum NpoBOAMIN pacyeT
0oO6bemMa XOp1oHa 1 CTeNeHb KPOBOCHAOXEHNS B 3TOM
obbeme. MNonyyeHre oGbemMa Ha4MHAETCS C UCMOb-

2021, rom 25, Ned

30BaHUs1 2D-M300pakeHnsT U HalOXEHUS Ha HEro
pamMku 00bemMa B pexuMe 3HepreTU4eckoro Aon-
nnepa. [Janee oO6beMHble OaHHble 0OpadaTbiBalOTCH
C nomoubto nporpammHon onumn VOCAL. B npouec-
Ce uccnenoBaHma Heobxoaumo cobnoaaTte onpeae-
NEHHbIE YCNIOBUS: TPEXMEPHbIA 06BHEKT HEOOXOANMO
pacnosioXnTb B LIEHTPE BpaLleHUs Takum 0b6pasom,
4yTOObI [MaBHas OCb KOHTYypa Npoxoaunia Yepes LeHTP
3D TKaHu; Npu 0TOBPaXKEHNN KOHTYpPa NUCMOJb3yeTCs
PEXMM PYYHOW TPACCUPOBKM, YTO MO3BONSET BPYY-
HYI0 HapPMCOBATb KOHTYP XOPMOHA C MOMOLLBIO TPEeK-
6ona. KonnyecTBO CO3[aHHbIX BPYYHYIO KOHTYPOB
3aBUCUT OT BbIGPAHHO CTyNeH NOBOPOTA, B HALLEM
nccneooBaHUn Belbupancs yron BpatleHus 15°, 4to
NO3BONSIET NPOBECTM TPACCUPOBKY B 12 MIOCKOCTSIX.
Janee npoBogunn aBTOMaTUYeCKUIA pacyeT KPOBO-
CHabXeHus B Npefesiax noly4eHHoro oobema xopmo-
Ha ¢ nomMoLpblo 3D uBEeTOBONM rMCTOrpaMmbl METOAOM
CPaBHEHMS KOIMYECTBA LBETHBIX 3/IEMEHTOB 0ObEM-
HOro n3obpaxeHnst C KOIMYECTBOM 3/IEMEHTOB 00b-
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Puc. 1. KonnyectBo 6epeMeHHbIX C padHbIMy TUNnamMu Tpodo61acTUHECKOr0 KPOBOTOKA B KIIMHUYECKMX rpyrnax.
Fig. 1. The number of pregnant women with different types of trophoblastic blood flow in clinical groups.

eMHOro n3obpaxeHus Lwkanbl ceporo. Mo 3aeepLue-
HUM pacyeTa obbema npu MOMOLUU MNPOrpamMmbl
VOCAL Ha 3KkpaH BbIBOAMAW aBTOMATUYECKW MOJ-
CYMTaHHYKO ructorpammy obwvema. lmctorpamma
pacCyMTbIBAETCSH UCXOAS U3 COAEPXMMOro BHYTPU
KOHTypa. Ha ructorpamme BuAHbl Aa@HHbIE pacyeTta
KOJIMYECTBEHHbIX MOKasaTenen — nHaekca BacKysns-
pusauuu (VI), nugekca notoka (FI) n nHoekca nep-
¢dya3nm (VFI).

Pe3ynbTaTthbl

MNpu nposegeHnn LK B cocynax xoprvoHa Bblae-
nunv Tunel Tpodob1acTUHECKOr0 KPOBOTOKA, AAAHHbIE
npeacTasfieHbl Ha puc. 1:

1 — HenpepbIBHBIM TUM — TIOKYCbl KPOBOTOKA OMNpe-
LEensioTCs CNOLIHBIM LBETOM MO BCeW nnowaam ba-
3aJIbHOM NOBEPXHOCTM TpodobnacTa (puc. 2a);

2 — NPepbIBUCTLIN TUM — NOKYCbl KPOBOTOKA NPO-
CNeXMBAOTCS HEPaBHOMEPHO Mo 6a3anbHON NOBEPX-
HocTu TpodobnacTa (puc. 3a);

3 — OOMHOYHBIE NIOKYCbI — JIOKYCbl KPOBOTOKA MPO-
CIeXMBaOTC eAMHUYHbIM OKpallMBaHMeM no 0Oa-
3a/IbHOM NOBEPXHOCTU TpodobnacTa (puc. 4a);

4 — OTCYTCTBME KPOBOTOKA — JIOKYCbl KDOBOTOKA HE
onpenensaTca no 6asanbHON NOBEPXHOCTU TPOdO-
6nacTa (puc. 5a).

Ona Bepudukaumm paspaboTaHHONM knaccuduka-
UMM TUNOB HapyLueHns TpodobnacTnyeckoro KpoBo-
TOKa BceM OepeMeHHbIM npoBeaeHa o0beMHas pe-
KOHCTPYKUUS XOpMOHA C OnpeaesieHneM KONYecT-
BEHHbIX Moka3aTenen B Nosy4eHHoM obbeme B npo-
rpamme VOCAL B COOTBETCTBYIOLLEM TUME KPOBOTOKA,
npencTaBieHHOoro Bolwe no gadHeiM LK, pesynbrta-
Tbl NPeAcTaBieHbl B Tabn. 3 u Ha puc. 2-5.

CratncTnyecknii aHann3 MoJslyd4eHHbIX Pes3ynbra-
TOB, NPEACTABMEHHbIX B Tabn. 3, npu onpeneneHnmn
WHOEKCOB 0OBEMHOrO KPOBOTOKA C MOMOLLIbIO TPEX-
MEPHOWN PEKOHCTPYKLIMM XOPMOHa noKasas BblICOKYIO
cTeneHb goctoBepHocTu (p < 0,0001) B 3Ha4eHun VI
n VFI mexay BceMun TvnaMmm KpoBOTOKa.

Ta6nuua 3. 3Havenus VI, Fl, VFI npy 06beMHON PEKOHCTPYKLMI XOPMOHA B PadHbiX Tnax TPopo61acTMieckoro KpoBoToka
Table 3. Values of VI, Fl, VFI for volumetric chorion reconstruction in different types of trophoblastic blood flow

CraTtuctuyeckum
_I'_I'un KpfOtBOT;")Kab IB T{:_oclt))rﬁlliaftiwa napameTp Vi FI VEI
ype ot trophoblastic blood tlow Stat. parameter
1. HenpepbIBHbI TVM (N = 49) M £ 26 (Cl 95%) 257+£0,6 | 452%0,7 | 11,7£0,2
Continuous type (n = 49)
2. MpepbiBUCTLIN TUM (N = 33) M + 26 (Cl 95%) 149+0,8 | 459+21 | 6,8+0,5
Intermittent type (n = 33)
3. OguHouHbIe nokychl (n = 30) M £ 26 (Cl 95%) 58+0,4 329+15 | 1,9+0,2
Single loci (n = 30)
4. OtcytcTBMe nokycos (n = 17) M =+ 26 (Cl 95%) 1,0£0,3 22,8+1,0 | 0,3%+0,1
Lack of loci (n = 17)
Koppensaums nokasateneit VI, Fl, VFI ¢ Tunom kposotoka | Cnvpmena/ Spirman | —0,956 —-0,719 —0,956
Correlation of VI, Fl, VFI indicators with the type p <0,0001 <0,0001 <0,0001
of blood flow
MonapHble CTaTUCTUYECKME CPaBHEHNS 1vs2 <0,0001 0,157 <0,0001
TMNOB TPOhOBIACTUYECKOr0 KPOBOTOKA 1vs 3 <0,0001 <0,0001 <0,0001
no nokasartensam VI, Fl n VFI (Mann-Whitney U-test), p 1vs4 <0,0001 <0,0001 <0,0001
Pairwise statistical comparisons of the types 2vs 3 <0,0001 <0,0001 <0,0001
of trophoblastic blood flow 2vs4 <0,0001 <0,0001 <0,0001
of VI, Fl and VFI (Mann-Whitney U-test), p 3vs4 <0,0001 <0,0001 <0,0001
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Puc. 2. HenpepbiBHbI TN TPodO6IaCTNYECKOr0 KPOBOTOKA. @ — 3XorpamMma xopuoHa B pexxume UJK; 6 — ructorpamma 'y
3TOW e BEPEMEHHOI B pEXMME TPEXMEPHOI PEKOHCTPYKLIUN.

Fig. 2. Continuous type of trophoblastic blood flow. a — echogram of the chorion in the Doppler velometry; 6 — a histogram
of the same pregnant woman in the mode of three-dimensional reconstruction.

Puc. 3. MpepbiBUCTLIN TN TPOdO6IACTUYECKOrO KPOBOTOKA. @ — 9XorpaMma xopuoHa B pexume LLAK; 6 - ructorpamma
y 9TOI e 6epeMeHHON B peXUMe TPEXMEPHON PEKOHCTPYKLIMN.

Fig. 3. Intermittent type of trophoblastic blood flow. a — echogram of the chorion in the Doppler velometry; 6 — a histogram
of the same pregnant woman in the mode of three-dimensional reconstruction.

Puc. 4. OamHouHble okychl B cocyaax TpodobracTa. a — axorpamma xopuoHa B pexume LUK; 6 — ructorpamma y aToii xe
GepeMEHHON B PeXMME TPEXMEPHOI PEKOHCTPYKLIMN.

Fig. 4. Single loci in the vessels of the trophoblast. a — echogram of the chorion in the Doppler velometry; 6 — a histogram
of the same pregnant woman in the mode of three-dimensional reconstruction.
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Puc. 5. OTcyTCcTBME NIOKYCOB B cocyaax TpocdobnacTa. a — axorpamma xopuoHa B pexume LUJK; 6 — ructorpamma y atoii

e 6epeMeHHOl B peXNME TPEXMEPHON PEKOHCTPYKLMN.

Fig. 5. Absence of loci in the vessels of the trophoblast. a — echogram of the chorion in the Doppler velometry;
6 - a histogram of the same pregnant woman in the mode of three-dimensional reconstruction.

OGcyxaeHue

3a nocnegHee Bpems 4actoTa Camonpov3BOsib-
HbIX BbIKMOBILLEN N Hepa3BUBAOLWMXCA BepeMeHHO-
CTen 3HauyuTesnbHO Bbipocna [1-4]. JokasaHa ponb
HacneaCcTBEHHON 1 npuobpeTeHHol GopM TPOoMOO-
bunnum B GOPMUPOBAHUM  BbILLENEPEUNCIIEHHbIX
ocnoxHenuin [6—13]. UccneposaHune B 310 061acTH,
CTaHOapTM3auusl NPOTOKOMOB KpaliHe HeobXxoanMmbl
onsg GopMMpoBaHUS 3aKITIOHEHUS 1 MOHUMAHMS Hann-
CaHHOro Apyrumu Bpadyamu. bbino npoBeaeHo MHO-
XEeCTBO UCCeA0BaHMI 3a NOCNefHee AecaTuneTue.
Bbinn paccymTaHbl KOANYECTBEHHBIE NOPOrOBbIE 3HA-
YeHUs MHOEKCOB PE3UCTEHTHOCTM B COCYAaX XOPUOHA
C MOMOLLbIO MMMYIbCHOBOMHOBOIO AOMNMIEPOBCKOro
MeToAa, onpeneneHbl MHAEKChl KPOBOCHABXEHWS XO-
pyYoHa C MCMOoJsb30BaHNEM 06 LEMHON PEKOHCTPYKLMN
npu pasnamyHor natonorum [15, 16]. OgHako Mbl He
BCTpeYanu Ao aToro knaccudukaumio KpoBocHabxe-
HMUS xopuoHa B pexume UAK. [daHHaa meTtoamka
O4YeHb NPOCTa B UCMOJIHEHUN U IBNSIETCS BbICOKOUH-
dopMaTMBHBLIM KPUTEPUEM MNPU MPOrHO3UPOBAHUN
HeBblHaLLMBaHNS OepemMeHHOCTH B | TpumecTpe [17].
BnepBble Hamu Oblna npeajioxeHa BbilLeonMcaHHas
knaccupukaums TpodpobnacTUYeckoro KpPOBOTOKA,
BMepBble METOA0M 00beMHON PEKOHCTPYKLMNN XOPU-
OHa C OUeHKOoW TpodobIaCTUYECKOro KPOBOTOKA Mbl
[0oKasann HageXxHOCTb pas3paboTaHHOW HamKu Kiac-
cndukaumm, 4TO NO3BONSET PEKOMEHO0BATb €€ UC-
nonb30oBaHWe NPy HanucaHun npoTtokona Y3W nnona
B | TpMecTpe y 6epeMeHHbIX C TPOMBODUINEN.

3aksnovyeHme

PaspaboTaHHas knaccupukaums ¢ BbICOKOWN CTe-
neHbio goctosepHocTn (p<0,001) BepudurumMpoBaHa
METOLO0M TPEeXMepHOW axorpadum ¢ onpeneneHnem

KOJINYECTBEHHbIX NokasaTtesieil 00beMHOro KpoBOTO-
ka cocynoB TpodobnacTa, YTO NMO3BOMSET ykalaTb
Ha HaZEXHOCTb AaHHOM knaccudpukaumm. MOoxHO
peKkoMeHAoBaTb MPOBEAEHWE MHOMOLLEHTPOBOro
nccneooBaHus ¢ npoeseneHnem Y3 nnoga ¢ gono-
HUTENbHBIM MCMOJIb30BAHMEM METOAA OoNMnaepomMe-
Tpun B | TpumMecTpe y GEpPEMEHHbIX C AMArHO30M
TpoMBodUInK.
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