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KomnnekcHas Mopgonornyeckass U KOMNbIOTEpHO- Seckie
ToMorpadmuecKas xapaKTepucTMKa BacKynspusauuu
MOHOXOpPHUaNbHbIX AUAMHUOTUYECKUX NJIALEHT

Npu AUCKOPAAHTHOM Macce HOBOPOXKAEHHbIX

E.P. ®ponosga, Y.H. TymaHosa, B.A. Cakano, K.A. TnagKoBa, B.I. beideHko, A.W. Lerones

HauvoHanbHbIN MeAULMHCKUIA UCCNeLOBATENLCKMIA LIEHTP aKyLLIepPCTBa, TMHEKONOTMM 1 NepuHaTonorun uMeHn akagemuka B.W. Kynakosa, Mocksa, Poccus

AHHOTALINA

O6ocHoBaHue. [lBynnoaHas 6epeMeHHOCTb MO CPaBHEHMIO C OAHOMIIOAHOI XapaKTepu3yeTca Gosiblueli YacToToi pasBuTHS
OCNOKHEHWHA, B YaCTHOCTM — 3aepxKu pocTta nnoAa [1]. OcHOBHBIMK NpUYMHAMKM Pa3BUTUS BUCKOPAAHTHOCTU M 3aflePKKM
pocTa N0Aa CYUTAKTCA Pa3nMumA B pa3mMepax NilaLeHTapHbIX NI0LLA0K, NPUBOASALLME K HepaBHOMEPHOMY 0OMeHY BeLLecTB
M KPOBM, a TaKKe HapyLLUEHUs KpOBOCHaOXeHUs NNoAO0B, 00yCNOBNEHHbIE COCYAMCTEIMU aHacTOM03amMu B nnaueHTe [2, 3].
b dEKTUBHBIM METO,0M OLLEHKM aHTMOAPXUTEKTOHUKM W BacKyNIApU3aLmMmu NNaLeHTbl NOCAE POJOB MOXET CYHUTb KOMMbIO-
TepHas TomMorpadus ¢ BBeAEHUEM KOHTPACTHbIX Npenapartos [4].

Llenb — KoMnnekcHas KoMnbloTepHas ToMorpadmsa M Mophonornieckoe MsydeHue ocobeHHOCTeN BacKynsapU3aLmMm MoHo-
XOpWasbHbIX AMAMHUOTUYECKUX NNALEHT NpU AUCKOPAAHTHOM Macce HOBOPOXAEHHBIX.

Matepuansl u MeToabl. B ocHoBy paboTbl nonoxeH aHanus 33 MOHOXOpMaNbHbIX AMAMHUOTUYECKUX MIALEHT, NOJTy4eHHbIX
nocsie poAoB Ha CpoKax 27-37 Hepenb, NpY NOMOLUM OpPUTMHANBHOW KOMMIEKCHOW KOMMbIOTEPHOW ToMorpadumn u Mopdo-
nornyecKoro Metoda mccnegosanua [5]. Mpy nonyyeHMn NnaueHTbl ONPeAensam eé Maccy U pasMepbl NiaLeHTapHbIX No-
LIafoK, @ TaKXkKe TUM NPUKPENNEHUs, ANMHY, AMaMETP U CTeNeHb M3BUTOCTU NYMOBWH. [IpeANOAroToBKa Ans KOMMbloTep-
Hol ToMorpadum BKIoYana cebs OMopoXHEHWe COCYA0B MYNOBMHBI U KPYMHBIX €€ BETBEW OT CTYCTKOB KPOBW, NOMELLEHNE
nnaueHTbl B 10% rvnepToHWYecKuin pacTBOp X0pKUAa HaTpus U 3aTeM Ha MMIPOCKOMMYECKMI MaTepuan. 3aTeM Mo3TanHo
BBOAMIM KOHTPACTHO-KPacALLME CMECH Pa3fIYHOro LiBeTa M KOHLEHTPaLMM CHayana B HeMmapHylo MyMoOBUHHYIO BEHY, MoO-
TOM MO OYepeauM B NynoBMHHble apTepun. KOHTpacTHO-Kpacslime cMecu NpenctaBasivM coboit cMecb BOAOPacTBOPUMOro
PEHTFEHKOHTPACTHOrO MOMKCaHONa B BOAHOM pacTBOpe ryalleBoi Kpacku. KoHLEHTpaums KOHTpacTHOro BeLLecTBa B CMecH
ANs BBeeHUs B apTepumn nynosuH coctasnsna 70%, B BeHy — 15%. [Ins BBeAeHus B apTepun NynoBUHbI UCMONL30BaNM
KPacHYI0 M XENTYI0 ryalleBble Kpacku NS NepBoi W BTOPOW MNaLeHTbl COOTBETCTBEHHO, [J1l BEH — CMHIOK U 3€IEHYI0
ryalleBble Kpacku COOTBETCTBEHHO. [locne Kawjoro BBEAEHWS KOHTPACTHO-KpacsLleid CMecu B COCYZ, NYMOBWHbI CHaYana
NPOBOAMIN BU3YallbHYI0 OLIEHKY BETBJIEHUS MPOKPALLEHHOT0 COCYAa, a 3aTeM — KOMMbIOTEPHYI0 ToMorpadmio Ha annapare
Toshiba Aquilion ONE 640 (nporpammHblii nakeT Pediatric 0,5 no npotokony uccnenosanua Abdomen Baby). 3akntoumntens-
HbIM 3TanoM BAANOCL TPAAMLIMOHHOE MAKPO- M MUKPOCKONMYECKoe UcCnefoBaHue nnaleHTs [6].

Pe3ynbTarthl. B pesynbTate Uccne0BaHNUA YCTaHOBIIEHO, YTO CPEHEE 3HAUEHWe AMCKOPAAHTHOCTH MacChl pOAMBLLMXCSA 65K3-
HewoB cocTaBuno 22,7+2,1%, a AMCKOpAAHTHOCTM NNaLeHTapHbIX Miowagok — 26,6+5,0%. B 74,2% Habnionexuii fBOWMHBIX
MNaLeHT BbIBEHbI COCYANCTbIE aHacToMo3bl: B 19 cnyyasx no 1 aHacToMo3y, B 3 — BbisiBNeHo no 2, u B 1 — 5 aHacToMo-
308B. YalLe BU3yanM3npoBanmncb apTepuo-apTepuasbHble aHaCTOMO3bI, pexe — BEHO-BEHO3HbIE U apTepuoBeHo3HbIe. Cpea-
Hee 3Ha4yeHWe auMaMeTpa apTepuo-apTepuanbHbIX aHacToMo30B coctaBuno 3,7+0,15 MM, apTepnoBeHO3HbIX — 4,2+0,23 MM,
BEHO-BEHO3HbIX — 4,60,26 MM.

3aksioyenue. lpumeHeHne pa3paboTaHHOro KOMMEKCHOI0 MeTOAa, BKITKOYAIOLLLEro KOMMbIOTEPHYI0 ToMorpaduio ¢ nocneay-
IOLLMM NOCTPOEHMEM TPEXMEPHBIX MOAENEN COCYA0B NAALEHTbI M CNEKTPabHbIX LBETOBLIX KApT N03BOJIAET BU3yaM3NPOBaTh
0C0OEHHOCTW BaCKyNspU3aLMM NNaLeHThl, @ TaKiKe OLEHUTb TUM U pa3Mepbl UMEKLLMXCSA aHacTOMO30B. B MoHoXopuanbHbIX
LVaMHUOTUYECKUX MNALEHTaX C AMCKOPAAHTHOCTHIO MNI0J0B BbiSIBNIEHA BbICOKAs YacToTa NaToIorMYeckoro NPUKPensieHus
MYMOBUH M HAIM4YMUA COCYAMCTbIX aHaCTOMO30B.

KnioueBble cyioBa: 1BOMHS; NNaLEHTa; KOMMNbIOTEPHaA TOMOFPH(DVIFI; BaCKynapusauud; cocyanctble aHaCcToMO3bl.
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Complex morphological and computed tomographic
characteristics of vascularization of monochorionic
diamniotic placentas with discordant weight of newborns

Ekaterina R. Frolova, Ulyana N. Tumanova, Viktorya A. Sakalo, Kristina A. Gladkova,
Vladimir G. Bychenko, Aleksandr I. Shchegolev

Research Center for Obstetrics, Gynecology and Perinatology, Moscow, Russia

ABSTRACT

BACKGROUND: Twin pregnancies compared to singleton pregnancies are characterized by a higher incidence of complications,
particularly fetal growth retardation [1]. The main causes of discordance and fetal growth retardation are considered to be
differences in the size of placental sites, leading to uneven metabolism of substances and blood, as well as disorders of fetal
blood supply caused by vascular anastomoses in the placenta [2, 3]. Computed tomography with the administration of contrast
agents can be an effective method to assess the angioarchitectonics and vascularization of the placenta after delivery [4].
AIM: The aim of this study is to conduct a comprehensive computed tomography and morphological evaluation of the
vascularization features of monochorionic diamniotic placentas with discordant neonatal weight.

MATERIALS AND METHODS: This study was based on the analysis of 33 monochorionic diamniotic placentas obtained
after delivery at 27-37 weeks of gestation using the original complex computed tomography and morphological method of
investigation [5]. Upon obtaining the placenta, its mass and size of placental sites were determined, as well as the type of
attachment, length, diameter, and degree of cord tortuosity. Prior to the computed tomography examination, the umbilical cord
and its major branches were cleared of blood clots. The placenta was then immersed in a 10% hypertonic sodium chloride
solution and placed on hygroscopic material. Subsequently, contrast dye mixtures of varying colors and concentrations were
gradually injected into the unpaired umbilical vein, followed by the umbilical arteries in a sequential manner. The contrast
dye mixtures consisted of a water-soluble radiopaque contrast agent, iodixanol, in an aqueous solution of gouache dye. The
concentration of the contrast agent in the mixture for injection into the umbilical arteries was 70%, while in the vein it was 15%.
The first and second placentae were injected with red and yellow gouache dyes, respectively, into the arteries of the umbilical
cord, while blue and green gouache dyes were used for the veins. Following each injection of the contrast dye mixture into the
umbilical cord vessel, a visual assessment of the vessel’s branching was conducted, followed by computed tomography on
a Toshiba Aquilion ONE 640 (Pediatric 0.5 software package according to the Abdomen Baby study protocol). The final stage
involved a traditional macroscopic and microscopic examination of the placenta [6].

RESULTS: The study revealed that the mean value of birth weight discordance in twins was 22.7 + 2.1%, while placental site
discordance was 26.6 + 5.0%. Vascular anastomoses were identified in 74.2% of twin placentas. Of these, 19 cases exhibited
one anastomosis, three cases demonstrated two anastomoses, and one case exhibited five anastomoses. Arterio-arterial
anastomoses were observed with greater frequency, while veno-venous and arteriovenous anastomoses were observed with
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less frequency. The average diameter was 3.7 + 0.15 mm for arterio-arterial anastomoses, 4.2 + 0.23 mm for arteriovenous
anastomoses, and 4.6 + 0.26 mm for venous-venous anastomoses.

CONCLUSIONS: The use of the developed complex method, which includes computed tomography and the subsequent
construction of three-dimensional models of placental vessels and spectral color maps, allows for the visualization of the
features of placental vascularization, as well as the assessment of the type and size of existing anastomoses. In monochorionic

diamniotic placentas with fetal discordance, a high frequency of abnormal umbilical cord attachment and vascular anastomoses

was detected.

Keywords: twin; placenta; computed tomography; vascularization; vascular anastomoses.
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