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enp ucciaenoBaHus. CpaBHUTH BO3MOXKHOCTH TpaHcTopakasbHoit OXO-KI, KT u MPT

cepalla B OIIPENEACHUH U OLIEHKE CTEII€HM BbIPa*KE€HHOCTU T'HIIONAA3UN CHUCTEMbI AETOYHOH

apTepHH y aeTe# c TeTpanoit Pasro B paMKax IIpeollepallioHHOT0 IIAaHHPOBaHHS.

Matepuanbsr u MeTonbl. B mccaemoBaHMe BKAIOUEHO 72 pebeHKa C BXOAAIINM KAWHHUYE-

CKUM auartHosoMm — terpana Paasnro (TP). Cpexguuit BozpacT marumeHTOB cocTaBHA 8,5 (3.5;
8.5) mecaueB. Bcem nmetam npoBeneHa TpaHcTopakasbHad IXO-KI', 64 — KT cepana, 30 — MPT cepa-
na, 43 — npamag aHruorpadud (QUATHOCTHYECKAsd HAH B pPaMKaX BBIIIOAHEHHUS HIO0BACKYASIPHOIO
Tana KoppeKnuu rnopoka). [Ipu mpoBegeHUN BCeX AHATHOCTHYECKHUX METOAHK IIPOBOAMAACHE MOPQO-
METPHS CTBOAA AETOYHOM apTepuu (AA), IpaBoi U A€BOM AETOYHBIX apTepUi B IIPOKCUMAABHBIX U TH-
CTAABHBIX OTEAAX, OCYILECTBASACS pacdeT mapaMeTrpa z-score Jasd KasKIoro cocyna, nHaekcoB Nakata
u McGoon. Bce pe3syabTaTbl COIIOCTABASIOCH C JAaHHBIMH IIPAMOY aHruorpaduu U/HUAM HHTpaolepa-
ITMOHHBIMHU ITOKazaTeaaMu. MHTepBaa Mexnay TpaHcTopakasbHou OXO-KI', KT u/uamn MPT cepmona u
npoBeneHHOM AT, AOO OTKPBITHIM XUPYPrUYECKHUM BMEIIATEeABCTBOM Obla MeHee 10 gHeit. Kputrepuem
ruroraasvu AA ¥ ee BeTBEM CYMTAAOCH OTKAOHEHHE Z-SCOre OT HOPMAaABbHBIX 3HA4YeHHU MeHee (-2).
[IpoTHBOIIOKa3aHMEM K IIPOBEAEHHIO PaAUKAAbHOM KOPPEKIIMH CYHTAAWUCH IIO0Ka3aTeAu HHOeKca
Nakata menee 150 mMm2 /M2, unnekca McGoon — meHee 1,8.

Pesynsratsel. [Ipu cpaBHennu Bo3dMmokHocTeit MeTonuK OXO-KI', KT u MPT ceparia ¢ npsmoit
aHrvorpadueli/ MHTpaonepallMoOHHBIMY AAaHHBIMU B ITPOBENEHUN MOP(OMETPHUU CHUCTEMBI AA (CTBOA
AA 1 DPOKCHUMAaABHBIX OTIEAOB IIPaBOM U AeBoM AA), a TakKe IIPU pacueTe z-score IrmokasaTeAsed cra-
TUCTUYECKU 3HAYHMON pa3HUIBI IIOAYYEHO He Oblao (p >0,05): 6blaa MPOAEMOHCTPUPOBAHA BBICOKAS
nHPOPMATHBHOCTL BCEX HCIIOAB3YEMBIX METOAUK. Pe3yAbTaThl M3MepeHUH OUCTAABHBIX OTIIEAOB Ae-
rouHbix aprepudl o 9XO-KI' craTUCTUYECKH 3HAYUMO OTAMYaAUCh oT nokaszateaeit KT, MPT u np4d-
mo¥i Al'/uHTpaonepalilMOHHLIMH [JAaHHBIMH C [JOCTOBEPHBIM 3aHUKEHHEM MAMaMETPOB COCYZOB (p
<0,05). Craructuyecku 3Ha4UMbIX pasanuuil mexnay KT, MPT u npamoit Al'/uHTpaonepaniioHHbIMU
OAaHHBIMH B OLIEHKE AUAMETPOB AUCTAABLHBIX BeTBeil AA 3adukcupoBaHo He Obino. O6a Mmetoma He
3HAYMMO 3aHWKaAW OHAMETP COCyZOoB. IIpM oOlleHKe WHAEKCHPOBAHHBIX II0Ka3aTeAey (MHIEKCHI
McGoon u Nakata) mo 3XO-KI" 6p1au onpeneaeHbl CTATHCTHYECKH 3HAYUMBbIE PA3AHYHS B CPaBHEHHUH
c npaMoii AI' B Buae 3aHUKeHUd 3HadeHuH (p <0,05). CpaBHeHue u3MepeHuit nHnekca McGoon me-
Tomamu OXO-KI' u KT cepariia Takske OIIPeNEeAHAO CTATHCTHYECKH 3HAYNMOE 3aHHXKEHHE HHIEKca Me-
Tonom OXO-KI (p <0,05). Paccunranueii maaekc McGoon npu npoBenennu KT cepalia 3HaYUMO He
OTAMYaACd OT JaHHBIX npamoii AI'. CpaBHeHHe u3MepeHuH nHAekca Nakata mexnay meromamu 9XO-
KT' u kapano-MPT 3adHKCHPOBaAO CTATUCTHYECKH 3HAYMMOE 3aHMKeHHe HHAeKca MeTogoM IOXO-KI
(p <0,05). Paccunrannsiii uaaekc Nakata npu npoBenennu KT u MPT cepaiia 3HAYUMO HE OTAHYAACH
OT JAaHHBIX IpaMoi Al' u Mexkmy co6oi.

OGcy:xnenune. Bricokasg TOYHOCTHL HEMHBA3WBHBIX AHUATHOCTUYECKHX METOIOB B OLIEHKE pa3-
BUTHS CHUCTEMBI ACTOYHOH apTepuu y mereil ¢ Td ompeneAdroT aKTyasbHOCTb U3VUEHUS U CPaBHEHUSI
UX BO3MOXKHOCTEH B IIpeaoIlepallMOHHON IIOATOTOBKE 3TOH I'pyMHIIbI ITalieHTOoB. CyIlllecTByeT TeHIEH-
IIUsI K HEIOOIIEHKE AETOYHO-apTepHaABHOI'O pycAa MeETOLaMH KapAHOBHU3yaAH3allMH, YTO MOXKET
CcyzKaThb II0OKa3aHUd U OTpaHUYMBATH BO3MOXKHOCTBL IIPOBEAEHHS OJHOMOMEHTHOH paaWKasbHOM KOp-
pPeKIH. Pe3yabTaThl IIPOBEAEHHBIX HCCAENOBAHHUH II0 OIl€HKE BO3MOXKHOCTEN HEHMHBA3UBHBIX METO-
OUK B IIPEAOIIepallMOHHON OII€HKE AErOYHO-apTepHasbHOro pycaa y aereit ¢ Td HeomHo3HauyHBI. B
HAaCTOSIIIEM MCCAEIOBAHUHU Ha JOCTATOYHOM KOAWYECTBE MaTepHasa BIIepBbIE€ IIPOBEAEeHA OIleHKa
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BO3MOXKHOCTEH BCEX TPEX HEWHBA3UBHBIX METOAOB KapAHNOBU3YaAHW3allUU B OIPEAEACHUU Pa3BUTUSI
CHUCTEMBI A€ro4YHOH aprepuun y pgerei ¢ TP B cpaBHeHHH C IIpgMoli aHruorpadu-
el / MHTpaoIlepallMOHHBIMI JaHHBIMHU U [IOIIAPHO MEXKIy cOOOMH.

3axkmwuenune. TpaHcropakasbHas OXO-KI' He MOXKET CUHUTATHLCA OKOHYATEALHBIM METOOOM
IIpeoIlepallioOHHON OlleHKH pa3BUTHA cucTeMbl AA y aeteil ¢ TP BBUAY orpaHUYeHHT BO3MOXKHOCTEH
BU3yaAH3alUHd OUCTAABHBIX OTAEAOB IIPABOM M A€BOM AETOYHBIX apTepUH M 3HAYUMBIM 3aHHUXKEHHEM
OUaMeTPOB M HMHIAEKCHPOBaHHBIX Nokasareaed rmocaequux. KT u MPT cepalia B npoBezieHHH MOpdo-
MeTpHUH cucTeMbl AA Mokazasu cebd paBHO3HAYHO, KAaK BBICOKO 3(p(EeKTHBHBIE U AALTEPHATHUBHBIE
IpsMol aHruorpacduy MeToauku. Bribop mexnay npenoneparnonHoii KT u MPT cepana nag peGeHka
¢ T® noakeH MPOBOAUTHCS B KaXKIOM KOHKPETHOM CAyYae OTAEABLHO C yIeTOM OOIIEero COCTOSHUS IIa-
IIMEeHTAa, HAaAUYHS IIPOTHBOIIOKA3aHUM K 0oAee HANTEABHOMY NIpeObIBAHUIO B HapKo3e IIPU IIpOBele-
Huu MPT, /1AM BBeIEHHIO PEHTT€HOKOHTPACTHBIX IIpenapaToB IIpH IpoBenesHuu KT ceparia.

KaroueBrie caoBa: terpana Pasno, Td, KT cepaia, 9XO-KI', MPT cepaiia, meTu, BpoKaAeHHBIE
nopoku cepaa, BIIC, kaTerepusalua moaocTeil cepala, npaMmasa aHruorpadgus, Al', aerounas apre-
pus, AA, uanekc Nakata, manekc McGoon.
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urpose. To compare the capabilities of preoperative transthoracic echocardiography, CT,
and cardiac MRI in determining and assessing the degree of the pulmonary artery system
hypoplasia in children with Tetralogy of Fallot.
Materials and Methods. The study comprised 72 children with Tetralogy of Fallot (TOF).
The mean age of the patients was 8.5 (3.5; 8.5) months. All children underwent transthoracic echo-
cardiography (TTE), 64 underwent cardiac CT, 30 underwent cardiac MRI, and 43 underwent con-
ventional angiography. Morphometry of the main pulmonary artery, right and left pulmonary arteries
in proximal and distal segments, calculation of z-score, Nakata and McGoon indices were performed
on all diagnostic techniques. All results were compared with conventional angiography or intraopera-
tive data. The interval between transthoracic echocardiography, CT and/or cardiac MRI and angi-
ography or open surgery was less than 10 days. Hypoplasia of the left pulmonary artery and its
branches was defined as a z-score deviation from normal values of less than (-2). An index value of
Nakata less than 150 mm2/m?2 and McGoon ratio less than 1.8 were considered contraindications
for radical correction.
Results. No statistically significant differences were found between the TTE, CT, and cardiac
MRI with conventional angiography in morphometry of the main pulmonary artery and proximal
segments of right and left pulmonary arteries, as well as z-score values (p >0,05). Significant differ-
ences were observed in the measurements of distal segments of left and right pulmonary arteries us-
ing TTE compared to CT, MRI, conventional angiography, and intraoperative data, with a significant
underestimation of vessel diameters (p <0,05). No significant differences were found between CT,
MRI, and conventional angiography or intraoperative data in assessing the diameters of distal
branches of the left pulmonary artery. Both methods statistically insignificantly underestimated ves-
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sel diameters. Evaluating indexed parameters (McGoon and Nakata indices) using TTE results, sta-
tistically significant differences were identified compared to conventional angiography in the form of
underestimated values (p <0,05). Comparison of McGoon ratio measurements between TTE and car-
diac CT also revealed a statistically significant underestimation of the index by TTE (p <0,05). The
calculated McGoon ratio from cardiac CT did not significantly differ from direct angiography data.
The comparison of Nakata index measurements between TTE and cardiac MRI indicated a statistical-
ly significant underestimation of the index by TTE. The calculated Nakata index from cardiac CT and
MRI did not significantly differ from direct angiography data or from each other.

Discussing. High accuracy of non-invasive diagnostic methods in the development of the
pulmonary artery system in children with TOF determines the relevance of the study and compares
their capabilities in the preoperative preparation in this group of patients. There is a tendency to un-
derestimate the pulmonary arteries using cardioimaging methods, which can narrow the circum-
stances and limit the possibility of performing radical correction. The results of studies conducted to
assess the possibilities of non-invasive methods in the preoperative assessment of the pulmonary
arterial bed in children with TF are ambiguous. In the present study, for the first time, the capabili-
ties of all three non-invasive cardioimaging methods in determining the development of the pulmo-
nary artery system in children with TOF were evaluated in comparison with conventional angi-
ography/intraoperative data and in pairs with each other.

Conclusion. TTE cannot be considered the definitive method for preoperative assessment of
pulmonary artery development in children with TOF due to its limitations in visualizing distal seg-
ments of the right and left pulmonary arteries and significant underestimation of their diameters and
indexed parameters. Cardiac CT and MRI, in performing morphometry of the pulmonary artery sys-
tem, demonstrated equal effectiveness and served as alternative methods to direct angiography. The
choice between preoperative cardiac CT and MRI for a child with TOF should be made on a case-by-
case basis, considering the patient's overall condition, the presence of contraindications for pro-
longed anesthesia on MRI or administration of contrast agents during cardiac CT.

Keywords: tetralogy of Fallot, TOF, cardiac CT, ECHO-CG, cardiac MRI, children, congenital
heart disease, conventional angiography, pulmonary artery, Nakata index, McGoon ratio.
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erpana Passo (TP) orHOCHUTCS K TpyI-

IIe IOPOKOB KOHOTPYHKYyCa, COCTaBALET

10% oT BceX BPOXKOEHHBIX CEPAECYHBIX

agoMaauii ¥ mo 80% oT Bcex IIMAHOTHU-

YEeCKHX BPOXKIEHHBIX IIOPOKOB CepAlla
(BIIC) c uacroToit BcTpedaeMocTu 2,5-3,5 Ha
1000 =xwuBopoxpaeHHBIX nereii [1]. Kaaccuue-
cku¥ BapuaHT TP mpencraBA€H CAEAYIOUINMU
aHaTOMHUYECKHMMH IIpU3HAKaMH: I101a0pTaAb-
HBIH neeKT MeXKKEAyLOYKOBOH I1eperopoiKu
(AMZ2KII), cyzxeHHe BBIBOLHOIO OT/€Aa IIPABOTO
xkeaynouka (BOIT2K) u/uAu AerodHOM apTepuu
(AA), runtepTpodus npasoro xkeaymouka ([12K) u
JEKCTparno3ulius aopThl. KAMHHYECKHE IIPOSaB-
aeang TP u mporHo3 3aboAeBaHUS HaAIPAMYIO
3aBHUCAT OT MCXOMHOM BBIPa’KE€HHOCTH CTEIIEHU
cyxkeHus AA [2]. YpoBeHb pPas3sBUTHA AETOYHO-
apTepHUasbHOIO pycAa U OCOOEHHOCTH €e aHaTo-
MUH SBASIOTCS OQHUMHU U3 BasKHEHIIHUX (hakTo-
POB, OIIPENEAdIOIIMMU TaKTHUKY XUPYPIUYECKO-
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ro BeAEHUS 5TOH TI'pyNIbl IIAIIMEHTOB UM BO3-
MOZKHOCTE BBIIIOAHEHUS OJHOMOMEHTHOM paau-
KaAbHOH KoppeKIuu [3].

OpHOM M3 OCHOBHBIX 33/a4 METOLOB Kap-
ouoBH3yaausanuu y pereit ¢ Td Ha moomepanu-
OHHOM OJTalle IBASEeTCSH OIIPEIEACHHE CTeIleHHU
BBIPaKEHHOCTH THIIOIIAA3UH CHUCTEMBI A€TOYHOH
apTepHuy, KoTopas TPaLHUIIMOHHO OLIEHUBAETCH
C IIOMOIIBIO AETOYHO-apPTEPHAABLHOIO HHIEKCA
(Nakata index), nugekca McGoon u mokasaTeAst
z-score. unekc Nakata 6oaee 150 mm2 /M2 ot-
HOCHUTCH K KPHUTEPHUSIM BO3MOKHOTO IIpoBene-
HUS paguKasbHOM Koppekmuu Td. Hapekc
McGoon meHee 1,8 gaBaseTcd OLHUM K3 II0Ka3a-
HUH K IIPOBENEHHUIO [TAAAHATHUBHOI'O ATaria Kop-
pexknuy TP 1 HEBO3MOKHOCTH IIPOBEAEHUS OfI-
HOMOMEHTHOH KOPPEKIIHH IIopoKa [4, 5].

[lo HemaBHEr0 BPEMEHH OUATHOCTUYECKHUU
aaroputM BeneHusa getedt ¢ T® Ha moomepariy-
OHHOM JTalle BKAIOYaA B cebsd pyTHHHOE ITpoBe-
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neHue TpaHcropakaabHo¥ OXO-KI' 1 kaTeTepu-
3allMI0 KaMep Cepilla C BBIIIOAHEHHEM IIPSIMOM
anruorpacdguu (Al'), KoTOpasg CYHUTAETCS «30A0-
TBHIM CTaHAAPTOM» IIPENOIIEPAIIMOHHOTO ITAaHU-
poBaHUusS KoppeKIuu TP U BBIIOAHAETCH OAL
MOPOMETPUH CHCTEMBI AA C OCAELYIOIINM
pacuéroMm z-score, nanekcoB Nakata u McGoon
[6, 7].

9XO-KT, Oymy4u LHINPOKOAOCTYITHOM
HaJeXHOHM HEeUMHBA3UBHOM METOMUKON OIleHKHU
XUPYPTHYECKUX PUCKOB H MOP(OMETPHH KPYII-
HBIX coCcynoB cepalla npu MHorux BIIC y mereit
[0 Tofla U MaAajled BOo3pacTHOM I'pyIIbl, 3adB-
ASIETCS PSNOM aBTOPOB, KaK IIOAHOLIEHHBIM U
OKOHYATEABHBIN AUArHOCTUYECKUN HHCTPYMEHT
B IIPENOIIEPAllMOHHOM OII€HKE CTEIEeHH BbIpa-
JKEHHOCTH THUIIONAA3UMU cuUcTeMbl AA y meted ¢
TP, He uUMeOHHE CTATUCTHYECKU 3HAYHUMOM
pasuuis! ¢ KT-cepana u npamoit Al [7, 8]. Tlo-
CAeHUE S AeT CYIUEeCTBYeT TEeHIAEHIIVdA BBIOOpAa
TaKTHUKHU XUPYPrUYEeCKoro BeneHud getreit ¢ T,
OCHOBaAHHOM ToABKO Ha OXO-KI-olleHKe aHaTo-
MUHU IOPOKa, MopdomMeTpuu NA U pacdeToB UH-
nekcoB [9]. Hapasue ¢ atum Mmeron I9XO-KI' He
BCerza [aeT HCYEepHbIBAIOIINE OTBETHI Ha BO-
IPOCHI, HMEIOIIHE pellampllee 3HA4YeHHEe B
OIIpeleA€HUN TaKTUKH BeneHus aetreit ¢ T ms-
3a HaAWYNdg OrPaHUYEHHUH B aKyCTUYECKOM
OKHE, BU3yaAH3alluU IIpaBbIX OTAEAOB CEpAlla U
AuCTaAbHBIX 0TAeAOB AA. [lo moAydYeHHBIM OaH-
HBIM B MCCAEIOBAHUSX Psa aBTOPOB PE3yAbTa-
TbI MoOpdoMeTpun cucreMmMbl AA (ctBoa AA u
ycThda nmpaBod AA u aeBoit AA) mo 9XO-KI' ume-
0T TEHAEHIIUIO K 3aHMUXKEHHIO IIoKa3aTeaed U
OTAWYAIOTCH OT H3MEPEHUH, MOAYYEHHBIX IIPU
npoBenenun KT-cepana, npsamoit AI' u uaTpao-
IepallioHHO, TEM CaMbIM OrpaHUYUBasg BO3-
MOZKHOCTB ITPOBEAEHUS PaAUKaABHON KOpPpEK-
muu TP y mereldl ¢ IMOTEHIIMAABHON BO3MOXKHO-
CTBIO €€ BbIIIOAHeHud [10, 11].

[Mpsmaa Al mpencraBager coboi HHBa-
3UBHYIO METOAUKY, UMEET PAN OTPaHUYEeHUH U
HEIOCTaTKOB, CBS3aHHBIX C OTHOCHUTEABHO BBI-
COKOM  [030M HOHUBUPYIOIIETO M3AYyYEHHUH,
PHICKOM pPa3BUTHS KPOBOTEYEHUsd, TpaBMaTH3a-
IIMU B OKKAIO3UH COCy[a, HCIOAB3YEMOTO [OAL
noctyna [12]. B cBa3m ¢ 3THM, B IIOCAEOHEE
BpeMsI TIOBASIETCH Bce OOABIIle PaboT IO U3y-
YEeHHWIO BO3MOXKHOCTEH COBPEMEHHBIX HEWHBAa-
3UBHBIX METOMAOB Kapauo-Busyaausanuu (KT u
MPT cepama ¢ BHYTPUBEHHBIM KOHTPaCTHPOBA-
HHUEM) OAS IPEIOIIEPAIIOHHOTO ITAAQHUPOBAHUA
U OLIEHKH pa3BUTHdA cucTeMbl AA y neteit ¢ TO.

OTcyTcTBHE €OHMHOIO AUATHOCTHYECKOTO
aATOpHUTMAa B OLIEHKE HAAWYHUSA U CTEIIEHH BBI-
PasK€HHOCTH THUIIONIAA3UU CHUCTEeMBI AA, OOCTYII-
HOCThb IIMPOKOI'O CIIEKTPa COBPEMEHHBIX BBICO-
KOMH(pOPMAaTUBHBIX METOA0B KapIHOBH3yaAHU-
3alliM M, CAE€NOBATEABHO, BO3MOXKHBIH PHCK
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OyOAUPOBAHUSI TTOAYIAEMBIX PE3YABTATOB OIIpe-
OEAdIOT aKTYaAbHOCTb IIPOBENEHUs CpaBHU-
TEABHOTO aHaAW3a BO3MOXKHOCTEH TpaHcTopa-
raabHOU OXO-KI', KT u MPT cepana ¢ uaTapo-
IEeParMOHHBIMU UM aHTHOTPAPUIECKUMU pe-
3yAbTaTaMU B OIleHKe cocTodgHus AA y nereit c
T® o roma u MAafIIed BO3PaCTHOMN I'PYIIIEL.

Ilens nccnemoBanus.

CpaBHUTH BO3MOKHOCTU TPaHCTOPaAKaAb-
HoMt OXO-KTI', KT u MPT cepalia B onpeneseHUN
U OLIEHKE CTENEeHU BbIPA’KEHHOCTHU THUIIOIIAA3UU
CHCTE€MBI ACTOYHOU apTEPUHU Yy AETEHN C TeTpagoH
Panro B paMKax MIpenolepariioHHOTO IIAQHU-
poBaHU4.

MarepuaJjibl 1 METO/IbI.

B mccaenoBaHmue BKAIOYEHO 72 pebeHKa C
BXOOSAIIUM KAMHUYECKHM JUATHO30M — TeTpaza
danno (TP), koropeie noctynuau B «I'BY3 Mo-
pozoBckaga AI'KB A3M» B mepuon ¢ 2019 mo
2023 rr. CpenHuii Bo3pacT IIAllUEHTOB COCTa-
BuA 8,5 (3.5; 8.5) mecsaueB (72% nerel rpynHO-
ro Bo3pacra, 21% - wMaammed BO3pPACTHOM
rpynImel (0T roga A0 S Aet), 7% — HOBOPOXKIEH-
HbIX). Bee neru mo BeinoaHeHud KT w/wman MPT
cepaia u npsamod auruorpadpuu (AI') 6e1am 00-
CA€IOBaHBI II0 OOIIEKAWHHUYECKOH CXeMe, MPH-
HaTor B «'BY3 Mopo3oBckasa AI'KB A3M» gasa
BeneHud nanueHToB ¢ BIIC, kotopaa u3 uH-
CTPYMEHTAABHBIX METOOB AHUArHOCTUKHU BKAIO-
qaeT B cebsa nmpoBenenne IKI, DXO-KI' u peHT-
reHorpaduy OPTraHOB I'PYAHOH KAETKH. B pawm-
KaxX IIPEeIOIIePaAIlMOHHOTO IIAAHHUPOBAHUS OAS
YTOYHEHUsI MOP(QOAOTHYECKHUX OCOOEHHOCTEH
IIOpOKa U OIEHKU pa3BUTHUA cucTeMbl AA 64
namueHTam Obiaa BbioaHeHa KT cepmaria ¢ 6o-
AIOCHBIM KOHTpacTHbBIM ycuaeHuem (KY), 30 -
MPT cepana, 9 — guarHocTudeckas KaTeTepH-
3anud IHoAOCTeMr cepnaiia ¢ npamod AL 34 nma-
muenTam npsimag Al' Obiaa ITpoBeieHA B paMKax
IIaAAMATHUBHOTO 3HIOBACKyASPHOI'O aTara Kop-
pexkmuu mopoka. KT u MPT cepama 6blaM BBI-
TIOAHEHEI 22 TaieHTaM.

OXO-KI' BBIIOAHAAN Ha YABTPA3BYKOBOM
anmnapare pupmbsl GE ViVid E95 u Philips iE33
xMatrix ¢ UCIIOAB30BaHUEM CEKTOPHBIX ITOAMYA-
CTOTHBIX MATYHUKOB C yactorod 3-8 M. Hc-
CA€JOBaHHE BKAIOYAAO ITPOTOKOABI JABYXMEPHOH
sxoKapauorpaduu, Aonseporpadru M IBETHO-
ro JOIA€POBCKOIo KapTuposaHusa (LLAK).

KT cepmna 6niaa mpoBeneHa y 64 uz 72
MalMeHTOB, MCCAEIOBAHHE BBIMTOAHSIAOCH Ha
doHe obmielt MeaukaMeHTO3HOH cemarmu. KT
cepala IIPOBOAVAHN Ha 256-CPe30BOM KOMIIBIO-
TepHOM ToMorpade Philips Brilliance iCT, c
LIUPUHON OeTeKTopa — 8 cM, ¢ U 06e3 peTpo-
criekTuBHON OI'K-cuHxpoHH3anuei. Mcrnoab3o-
BaAW TOAIIMHY PEKOHCTPYHUPYEMBIX CPE30B
0,625 u 1,5 mMm. B KagecTBe KOHTPACTHOIO Be-
IIeCTBa IPUMEHSIAN HEWOHHBIM HHU3KOOCMOALP-
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HBIM KOHTPACTHBIM IIpenapaTr — YABTPaBHCT-
350, BHYTpUBEHHOE BBEJEHHE OCYIIECTBASIAU C
IOMOIIBI0 ABYXKOAOOBOTO IIIIPHUIIA-UHIKEKTOpPa
B o0Béme 1,5-2 Ma/kr co ckopocteio 0,4-1,5
Ma/c. ITocrmporieccopHass 06paboTKa BBIITOAHS-
AACh HA MYABTHUMOJAABHBIX PabodyMX CTAHIIUSX
C IIOCTPOEHHEM TPEXMEPHBIX PEKOHCTPYKIIUH.

MPT cepparia Obina mpoBeneHa 30 marueH-
TaM, HCCAE€JOBAHHE BBIIIOAHIAOCE Ha (hoHE 00-
med MeAUKaMEeHTO3HOM cemanuu. HMccaemgoBa-
HHUE IIPOBOAMAN Ha BBICOKOIOABHOM MP-
Tomorpacge Philips Ingenia 6a30Boi#i KOM-
IAEKTAIlUM C HaIpsSKEHHOCTbI0O MAarHUTHOTO
moass 1,5 Tecaa c HUCIIOAB30BaHHEM KapauoIia-
KeTa [Ad CKaHUPOBaHUSA M OaAbHeHIed obpa-
60TKHM maHHBIX. [Iasg MopdoMeTpun cucTeMbl AA
UCIIOAB30BAaAUChH UMIIYABCHBIE IIOCAEI0BATEAb-
HOCTH Ha OCHOBE «IPaIUEHT-3X0» C IIPOCIIEK-
TUBHOH cuHXpoHU3auuei mo cur"asy IKI' (6a-
AaHCUpoBaHHOe rpaaueHTHoe OXO c UHBEpPCHU-
et — BTFE-miocaenoBaTeAbHOCTE) M CHHXPOHU-
3aned ¢ apixanueM. [ad mmpoBeneHUs Mopdo-
meTpun ctBoaa AA, nAA u AAA U Oad OLIEHKHU
MOPGOAOTHH U (PYHKIIHMH Ceplia Cpe3bl OpPHEH-
TUPOBaAU B TPEX CTaHAAPTHBIX ITAOCKOCTSX U B
IAOCKOCTSX, AaHAAOTHYHBIX 3X0TpadUiIeCKUM
IIPOEKIUAM: ABYX- U 4YeTbIpeXKaMepHBIM. Bce
HCCAEOBAHUA ITPOBOAHAUCH 0€3 HCIIOAB30Ba-
HUS BHYTPUBEHHOTO KOHTPACTHOI'O YCUAEHUSI.

Karerepuzamua mnoaocrteit cepaia ¢ Al
(mmarHocTUYecKass U B paMKaxX ITaAAMaTHUBHOTO
9HI0BACKYASIPHOTO I3Talla KOPPEKIIMH I[10POKa)
Obira BbITIoAHEeHA 43 metTsam Ha poHe 0OIeld Me-
OUKaAMEHTO3HOM cemaliny Ha aHruorpadgude-
ckoM kowmriaekce Philips Allura Centron.

Mopdgomempusi cucmemol J1€20UHOU ap-
mepuu.

I[Ipu mnpoBemenun Oxo-KI', KT u MPT
cep/lia OCYIIeCTBASIAACH MOPOMETPUA CETrMEH-
TOB AA Ha ypPOBHAX: CTBoAa NAA, yCThbs IpPaBOU
AA, ycTba aeBoi AA.

MopdomeTprusa Ha AUCTAABHBIX YPOBHSIX
npasoii AA u aeBoit AA mo OXO-KI' ocymiecTs-
ASIAACH TOABKO IIPH YCAOBHUHM BO3MOIKHOCTHU BBI-
BEIEHUS 3THUX CETMEHTOB cocynoB — n=37 (Ipu
XOpOIlleM aKyCTUYeCKOM OKHE), IIpU IIpOBeme-
Huu KT u MPT cepana — y Bcex nmanueHToB. Ha
OCHOBAHUH IIOAYUEHHBIX MTAHHBIX OBbIA ITPOU3BE-
[IeH pacyer:

° IOKa3aTeAE€l 2z-score mad CcTBoaa AA,
npaBoii AA (DAA) u aeBoit AA (aAA). TlokazaTeab
Z-SCOTe OIPEAEASACS Ha OCHOBE BECOPOCTOBBIX
XapaKTEPUCTHK, II0 IITKAAAM Z-SCOre KaABKYAS-
TOpA.

* uanekca McGoon mo ¢opMmyae oTHOIIE-
HHUS CyMMBI auaMeTpoB IIAA u aAa (u3MepeH-
HBIX IIEpel] OTXOXIEHHEM BEPXHEIOAEBOM BeET-
BH) K AUaMeTPy HHUCXOAAIIed aopThl HA yPOBHE
nuadparMsl.

| www.rejr.ru | REJR. 2023; 13 (3):39-50

e munekca Nakata mo ¢opmyae orHomIe-
HUSI CyMMbl nuamMeTpoB IAA u AAa (U3MepeH-
HBIX IIepel OTXOXKIEHUEM BEPXHEIO0AEBOM BeT-
BH) K IIAOLIAIN IIOBEPXHOCTH TeAa.

Nunekc McGoon pacCYuUTBIBAACS TOABKO
OAS TeX neTel, y KOTOPBIX Oblaa IIpoBeneHa OU-
arHocTUYecKas KaTeTepH3allys IIOAOCTel cepu-
na ¢ Al', anbo masanaTUBHAS KOPPEKIIHS IIOPO-
Ka c nposeneHueM npamoid Al' jag BO3MOXKHO-
CTU COIIOCTaBAE€HUS IIOAYYEHHBIX H3MepeHUH
auaMeTpa  HuUcXondmied — aopThl. Nupekc
McGoon paccuuTBIBaACd U CpaBHUBAACI C
npamoit Al Toabko nag 9XO-KI' u KT-meTonuk,
U3-3a OIPAHHYEHHOM BBIOOPKU NAIUEHTOB C
HaanuueMm U Kapauo-MPT, u npamoit AI' (n=8),
BBHU/y PHUCKOB IIpeObIBaHUS OEeTeil C THIIOBOAE-
MHEH MaAoro Kpyra KpOBOOOpAallleHHsS B IOAU-
TEABHOM HapKo03e, HaaWdue KOTOPOTro IIPeIio-
AararoT obe aTH mpolenypel. Takske mad pacde-
Ta mHAekca McGoon mnpoBomuaach MOPGOMET-
pUg HUCXOMSIIETO OTAeAd aOpPThI (HA YpOBHE
auadparMmel).

[ToaydyeHHBIE HM3MEPEHHUS COIIOCTABASAUCH
C aHTHOMETPUYECKUMH pe3yAbTaTaMU HIpaMOH
Al', mHTpaomepanMOHHBIMH [OAaHHBIMHU H [JaH-
HBIMH ayTOIICHHM (IIpH ee Haam4dmuu). MHTepBaa
Mexny TpaHcropakasbHoM OXO-KI, KT u/uau
MPT cepaiia u npoBemeHHO# A, An60 OTKPBI-
TBIM XUPYPTHUYECKHUM BMEIIaTEeALCTBOM OBbIA Me-
Hee 10 muei.

Kpurepuem runomnsaszuu AA u ee BeTBeH
CYHUTAAOCh OTKAOHEHHE Z-SCOre OT HOPMAaAbHBIX
3HadyeHu#! MeHee (-2). [IpoTmBOIIOKa3zaHHEM K
IIPOBEAEHUIO PaAUKaAbHON KOPPEKIIMH CYHTa-
AUCH TIoKaszateau uHpekca Nakata menee 150
MM2 /M2, uanekca McGoon — meree 1,8 [4, 5.

PesysbraTsr.

O1leHKa AUaMeTPOB U PaCCUUTAHHBIX IIO-
KazaTeael z-score AETOYHOTO CTBoAa, TAA u aAla
Ha ypoBHe yctbeB MeromamMu OXO-KI', KT u
MPT cepnra.

ITpu mposemenuu OXO-KI' omenka nua-
METPOB CTBOAA, NTAA U Al\a Ha ypOBHE IIPOKCH-
MaABHBIX OT/IEAOB IIPOBOMAHAACH Yy BCEX HAITUEH-
TOB W HE IIPEACTaBASIAd TEXHUYECKHUX CAOXKHO-
creit (puc. 1 a). Ilpu cpaBHEHHH BO3MOKHOCTEH
meTonuk OXO-KI', KT u MPT cepaua ¢ nmpamoit
AT’ /uHTpaonepallioOHHBIMHU JaHHBIMH B IIPOBeE-
neHuu MopdomeTpuu cTBoaa AA W IIPOKCH-
MaABHBIX OTHeAOB HAA u AAa cCTaTHCTUYECKHU
3HAQYMMOHM pPAa3HUIIBl AHUAMETPOB IIOAYYEHO He
Ob1AO: ObIAa TIPOAEMOHCTPUPOBAHA BBICOKAS
UH(POPMATUBHOCTh BCEX HCIIOAB3YEMBIX METO-
UK. Takske 110 pacCYUTAHHBIM IIOKa3aTEAH z-
score IIPH ONPEAEACHHUU HAAWYUS THIIONAA3HUHU
AETOYHO-apPTEPHAABHOTO pPyCAd CTATHCTHYECKH
3HQYHMMOMN pa3HHUIBI MEXKAYy METOAAaMH H HH-
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Tabauma Nel.

daano.

CpaBHHTEABHBIH aHaAH3 Bo3MoxHocTell 9XO-KI', KT u MPT cepaua
B OIleHKe IIOKa3daTeAel THIIONAAa3HH CHCTEMBI AETOYHOH apTepHH y AeTeH C TeTpamoH

[Tapamerp OXO-KTI"
JnameTp neroyHoro 6,81 (4,8 7)
cTBONa (MM)
Huamerp nJIA Ha 5,97 (4,4: 7)
YpOBHE YCThS (MM)
Juametp nJIA na
JIMCTAIHOM YPOBHE 7 (3,9; 6,5)
(vm)
Juametp nJIA Ha 5,84 (4,9: 6,1)
YPOBHE YCThsI (MM)
Juametp nJIA Ha
JIUCTAJIBHOM YPOBHE 7,25 (2,8; 5,9)
(vm)

Nakata nanexc

PN 151 (83,9; 195)

1,56 (1,17;

McGoon unzekc 1,74)

Hucxopsmast aopra
(na ypoBHe nna-
(parmer)

8,56 (2,98; 4,2)

KT cepnua

7.1 (4,5;6,9)

6(4,4;71)

7,45 (4,05; 7)

5,93 (5,1; 6,0)

7,87(3,1; 5,24)

177 (101,9;

221,2)

1,76 (1,1; 2)

8,8 (2,1;3,98)

IIpsmas
AT’ /untpaomnepa
MPT cepaua LIMOHHBIE JIaH-
HBIE
6,75 (4,7,7,1)  7,12(4,4;7,35)
5,9 (5,15; 7, .
) 6(45;7)
7,41(4,1,6,9) 7,65(4,23;7,2)
5,89 (4,96; .

6,21) 6,1(4,6;6,01)
7,95(3,3;59) 8,12(2,96;5,1)
171 (102,6; + .

197.7) 179(105; 227)

- 1,78(1,2; 1,96)

- 9(2,1;3,6)

p-KpuTepHit

DXO-KTI" vs. A" = 0,06
DXO-KTI" vs. KT = 0,07
DXO-KTI'vs. MPT = 0,1
KT vs. AI' =0,3
MPT vs. AI' =0,41

DXO-KTI' vs. AT' = 0,05
9XO-KTI vs. KT = 0,06
KT vs. AI' =0,40
MPT vs. AI' =0,70

9XO-KTI vs. AI' = 0,001
IXO-KI" vs. KT = 0,008
IXO-KI" vs. MPT = 0,01
KT vs. AI'=0,73
MPT vs. AI' =0,22

OXO-KT" vs. AT" = 0,06
DXO-KI'vs. KT =0,1
KT vs. AI'=0,73
MPT vs. AI' =0,22

I9XO-KTI vs. AI' = 0,003
IXO-KTI vs. KT = 0,006
9XO-KI vs. MPT = 0,04
KT vs. AI'=0,19
MPT vs. A" = 0,09

IXO-KT vs. AT’ < 0,001
IXO-KT vs. KT = 0,003
IXO-KT vs. MPT = 0,04

KT vs. AI' =0,19
MPT vs. A" = 0,09

9XO-KTI vs. AI' = 0,010
IXO-KI" vs. KT = 0,04
KT vs. AI' =0,46

DXO-KTI'vs. AI' =0,12
DXO-KT vs. KT = 0,07
KT vs. AI'=0,3
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Puc. 1 a (Fig. 1 a) Puc. 16 (Fig. 1 b)

Puc. 1. MNauuneHT A., 5 mecsueB (BSA 0,14 m2), TeTpaaa Paano. MNMpeaonepaumnoHHas mopdo-
MeTpPUs CUCTEMbI AETOYHOW APTEPUU METOAOM TPAHCTOPAKAAbHOU DXO-KT.

a — IlapacTepHasbHasa MO3UIHA, KOPOTKas oChb. OIpeneAeHNe IUaMeTPOB IIPAaBOi ACTOYHOH apTepHH (KeATas
IIyHKTUPHAs AWHHS) U ACBOM AETOYHOH apTepHH (KpacHasd NMYHKTHUPHAS AWHHS) Ha YPOBHE MPOKCHMAABHBIX
OTZEAOB [IAS pacueTa z-score IIoKa3aTeAeH.

6 — [MapacTepHasbHAas ITO3UIHUS, KOPOTKas oCh. OIpemeAcHIe TUAMETPOB IIPABO AETOYHOM apTEPHUU (KEATasT
IDyHKTUPHAS AWHHS) U AeBOH AETOYHOH apTepHH (KpacHas MyHKTUPHAS AWHUS) Ha YPOBHE AUCTAABHBIX OTIEAOB
Iag pacdera nHaekcoB Nakata u McGoon.

ITo pesyabraTam Mopdomerpuu cucreMbl AA meTogom IXO-KTI': z-score mAA = -2,04, z-z-score ala = -2,63 (ru-
momnaasusa cucreMmbl AA), mHaekc Nakata -112 mm2 /M2, uaaekc McGoon 1,8. Ha ocHoBannu 9XO-KTI' naineHTy
II0Ka3aHO IIPOBEAECHHUE ITAAAMATHBHOIO 3Talla KOPPEKIIUHU IIOpoKa. B paMKkax mpenoneparioHHOrO IAaHHPOBa-
HUA OAS YTOYHEHHS COCTOSHHS AHCTAABHBIX OTAEAOB IIPABOH M A€BOHM AA, CTEIIEHH BBIPAa’K€HHOCTH T'HIIOIIAA-
3MH CHCTEMBI ACTOYHOM apTepHH, a TaKXKe OIIeHKH OOBEMOB M (DYHKIIHU IIPABOTO JKEAYAOYKA ITAITUEHTYy BBI-
noaHeHbI KT u MPT cepana. BpemeHHO#E TPpOMEKYyTOK MEXKAY UCCAECIOBAHUSIMH — 6 THEH.

Fig. 1. Patient A., 5 months old (BSA 0.14 m2), Tetralogy of Fallot. Preoperative morphometry of the
pulmonary artery system using transthoracic echocardiography.

a — Parasternal view, short-axis. Determination of the diameters of the right pulmonary artery (yellow dashed
line) and left pulmonary artery (red dashed line) at the level of proximal segments for calculating z-score val-
ues.

b — Parasternal view, short-axis. Determination of the diameters of the right pulmonary artery (yellow dashed
line) and left pulmonary artery (red dashed line) at the level of distal segments for calculating Nakata and
McGoon indices.

Based on echocardiography morphometry of the pulmonary artery system: z-score for right PA = -2.04, z-
score for left PA = -2.63 (hypoplasia of the PA system), Nakata index -112 mm2/m2, McGoon index 1.8. Based
on the echocardiography findings, the patient was recommended for a palliative operation. As part of preoper-
ative planning to further assess the condition of the distal segments of the right and left PAs, the severity of
PA hypoplasia, and the evaluation of right ventricular volumes and function, the patient underwent cardiac
CT and MRI. The time interval between the examinations was 6 days.
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Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b)

Puc. 2. TOT XX€ NAUUEHT, 4TO U Ha puc. 1. NpeAonepaunoHHAsS MOPcOOMETPUA CUCTEMbI A€roY-
HoM apTepun metoAaamu KT u MPT.

a — KT cepana B yCAOBHSX MeIUKAMEHTO3HOM Cealu, C OOAIOCHBIM KOHTPACTHBIM ycuaeHHeM, 0e3 OKI-CHHXPOHHU3AINH.
BenosHasa asza, akCHaAbHAasI ITAOCKOCTD.

OrmnpeneAeHbI AETOYHBIN CTBOA (Y€pHAsI CTPEAKA), IIpaBasl AETOYHAs apTeEPUs (KeATas CTPEAKA), AeBasl AeTo4YHas aprepus (Oe-
Aas CTpeAKa) Ha BceM IIpoTsikeHuHU. [IpoBemeHa MopdoMeTpHsl IIPaBOHl M A€BOM AETOYHBIX apTepHil Ha ITPOKCHMAaABLHOM
YPOBHE (IIyHKTHPHBIE AUHUH) A pAacdéTa z-SCOre I0Ka3aTeAsd ¥ Ha AHUCTAABHOM YPOBHE (CIIAOIIHBIE OEAblE AMHUH) AL pac-
yeTa MHAEKCHUPOBAHHBIX IToKasateaeit Nakata u Mcgoon. Ilo pe3yarraTram mopdgomerpun cuctembl AA metomom KT: z-score
nAA = -0,9, z-score AAA = - 1,01 (HeBbIpazkeHHad rumnonaasud cucreMbl AA), nHaekc Nakata -159 mm2 /M2, uanerc McGoon
2,2. Ha ocroBanuu KT cepalia y mamyeHTa OTCYTCTBYIOT IIPOTHBOIOKA3aHMUS K BBIIIOAHEHHIO PAAUKAABHONH KOPPEKIIMH I10-
poka.

6 — MPT cepana B yCAOBHSX MEOUKAMEHTO3HOM cemaimu ¢ OKI-CHHXpOHU3AIMEN M CHHXPOHM3AIMEN [0 ABIXAHUIO, aKCH-
aAbHad IIAOCKOCTH, pexxuM BTFE.

OmnpeneAeHBI ACTOYHBIM CTBOA (Y€pHAsl CTPEAKA), IIpaBas ACTOYHAs apTepHs (KeATas CTPEAKa), AeBasl AerouHas aprepusd (Ge-
Aasl CTPEAKa) Ha BCEM IIPOTSZKEHHH. [IpoBezmeHa MOpPOMETPHS IPaBOM M A€BOH AETOYHBIX apTepPHH Ha IIPOKCHMAABHOM
YPOBHE (IIyHKTHPHBIE AMHHUH) OAS pacyéra z-score IoKa3aTeAs W Ha AWCTAABHOM YPOBHE (CIIAOIIHBIE OeAble AMHHH) OASL pac-
YyeTa MHAEKCUPOBAHHLIX IToKa3areaeil Nakata ma Mcgoon. [To pedyabratram mopcdomerpun cucteMsl AA o MPT: z-score mAA
= -1,9, z-score aAAA = - 1,01 (HeBBIpazKkeHHas rumnomnsasusa cucreMsl AA), naaerc Nakata -157 mm2 /M2, nanekc McGoon 2,1.
Ha ocroBanum kapano-MPT cepaiia y nanmeHTa OTCyTCTBYIOT IIPOTHBOIIOKA3aHUS K BBIIIOAHEHUIO PaAUKAABHON KOPPEKITUN
OpOKa. BBIAO IPUHATO PELIEHHE O IMPOBEACHUH PAAUKAABHONH KOPPEKUMHU TeTpaabl Pasro ¢ MAACTUKOH BBIBOAHOTO OTAEAA
IIPABOTO KEAY[OYKA, KOABIIA M CTBOAAQ AETOYHOM apTepHM B YCAOBHSX HCKYCCTBEHHOTO KPOBOOOPAIIEHWS W THIIOTEPMUH.
HHuTpaonepaoHHO nmokasaTeAu z-score AA = -0,7, z-score aAAA = -0,9 (HeBbIpazkeHHAS THIIOIAA3HUS CHCTEMBI AA), HHIEKC
Nakata -167 mm2 /M2, uagekc McGoon 2,4.

Fig. 2. The same patient as in figure 1. Preoperative morphometry of the pulmonary artery system
using CT and MRI methods.

a — Cardiac CT (medical sedation), contrast enhancement. Venous phase, axial plane, MIP.

The main pulmonary artery (black arrow), right pulmonary artery (yellow arrow), and left pulmonary artery (white arrow)
are identified throughout their extent. morphometry of the right and left pulmonary arteries is performed at the proximal
level (dashed lines) for calculating z-score values and at the distal level (solid white lines) for calculating indexed Nakata
and McGoon values. Based on echocardiography morphometry of the PA system: z-score = -1.9 (PA system hypoplasia),
Nakata index -159 mm?2/m2, McGoon index 2.4. Based on cardiac CT findings, the patient has no contraindications for
radical defect correction.

6 — Cardiac MRI (medical sedation) with ECG-gated and respiratory-gated, axial plane, BTFE mode.

The main pulmonary artery (black arrow), right pulmonary artery (yellow arrow), and left pulmonary artery (white arrow)
are identified throughout their extent. Morphometry of the right and left pulmonary arteries is performed at the proximal
level (dashed lines) for calculating z-score values and at the distal level (solid white lines) for calculating indexed Nakata
and McGoon values. Based on MRI morphometry of the PA system: z-score for right PA = -1.9, z-score for left PA = -1.01
(mild PA system hypoplasia), Nakata index -159 mm2/m2, McGoon index 2.4. Based on cardiac MRI findings, the patient
has no contraindications for radical defect correction. Radical surgery of tetralogy of Fallot with right ventricular outflow
tract and pulmonary artery reconstruction with cardiopulmonary bypass and hypothermia. Intraoperatively: z-score pLA = -
0.7, z-score IPA = -0.9 (unexpressed hypoplasia of the PA system), Nakata index -167 mm2/m2, McGoon index 2.4.
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TpanepanuoHHbIME / Al'-pe3yabTaTaMu IIOAyYe-
HO He ObIAO (pHC. 2).

Ouenka guaMeTpoB IIAA U aAAa Ha ypoBHE
JOUCTaAbHBIX OTIEAOB U WHAEKCHUPOBAHHBIX IIO-
Kazateaedt (uHmeKchl Nakata u Mcgoon) meto-
navu 9XO-KT', KT u MPT cepniia.

Bo03MOXHOCTE M3MEpPEHUSI AUaMETPOB IU-
CTaABHBIX OTAeAOB INAA u AAA U pacdeT UHIEK-
coB Nakata u McGoon mo 9XO-KI' 6b1au y 37
namnueHToB u3 72 (51,3%) us-3a orpaHuYeHU B
aKyCTUYECKOM OKHE U OOBEKTHBHBIMH CAOIKHO-
CTSMM BU3yaausaluu DAA U aA/la Ha ypoBHE HUX
[EeAeHUS Ha JOAE€Bble BETBU OCOOEHHO B CAyYasIX
BBbIpakeHHOH TUIIOIIAA3UU AE€TOYHO-
aprepuasbHOro pycaa (pumc. 1 6). IToayueHHbIe
pPe3yAbTaThl H3MEPEHHM MOUCTAAbHBIX OTIEAOB
noAA u AAA y 37 nanuerToB 1o 9XO-KI' cratu-
CTHUYECKH 3HAQYHMO OTAMYAAHCH OT ITOKa3aTeAeH
KT, MPT, npamo#t A" © uHTpaoleparioHHbIMHU
MaHHBIMH C [JOCTOBEPHBLIM 3aHUKEHHEM [aua-
METPOB COCynOB. Pe3yApTaThl H3MEPEHUH OU-
craanbHbIX oTAeA0B AA 1o KT u MPT B cpaBHe-
HUU c npamoii Al'/uHTpaonepallioHHBIMU CTa-
TUCTUYECKU 3HAYUMO HE OTAy4YaAUCH (pHC. 2).
Oba Meroma He 3HAYHUMO 3aHHUXKAAU JHAMETP
cocyznoB. Takske He OBIAO IOAYYEHO 3HAYHMBIX
pazanunii npu cpaBHeHuu KT m MPT B oneHke
OUaMeTpPOB [OHUCTAABHBIX OTHAEAOB  AETOYHO-
apTepUuasbHOIO pPycAa.

Unpekc McGoon paccuutbiBaaca y 43
HaIlMeHTOB, KOTOPBLIM OblAa ITPOBEAEHA AHATHO-
cTHYecKas KarerTepusanus ¢ npamoi AT, aubGo
masAMaTHBHAas KOPPEKIUs, B paMKax KOTOPOU
Oplaa mIpoBeneHa mpsiMas Al U B xome KOTOpPoOi
PacCYuTBhIBAACS AUAMETP HUCXOASAIINEH aopThl
(Ha ypoBHe muadparmbl). CpaBHEHHE H3Mepe-
Huii wmHaekca McGoon wmeromom OXO-KI' u
nmaHHBIMU IpsaMod Al 6p1A0 IpOBeneHO y aeTel
C BO3MOZKHOCTBIO OLIEHKH AHCTaABbHBIX OTIEAOB
AA o 9XO-KT' (n=37). AHaAu3 oIpeneArA 3Ha-
YyuMoOe 3aHHKeHHe uHaeKcoB 1o I9XO-KI' B
cpaBHenuu c npamoii Al' mu KT cepara. Paccun-
TaHHBIH uMHAEeKC McGoon mnpu npoBeneHuu KT
cepalla 3HA4YHMO HE OTAWYaACd OT [JaHHBIX
npamor Al

Unpexkc Nakata mo 9XO-KI' Takzke pac-
CYUTBIBAACS y IETEN C TEXHUYECKON BO3MOXKHO-
CTBIO OLIEHKHW auaMeTpoB AA Ha AHUCTAABHOM
ypoBHe (n=37). ITo KT u MPT unpmekc Nakata
PacCYuTBIBAACS Y BCEX METeM, BKAIOYEHHBIX B
uccaenoBanue. CpaBHeHHE U3MEPEHUN UHAEKCA
Nakata meromom OXO-KI' 1 maHHBIMU TPAMOU
ATl' BBIIBHAO CTATUCTHYECKU 3HAYUMbIE Pa3AU-
qus: ObIAM 3a(pUKCHPOBAHBI ITOHHUKEHHbIE 3Ha-
yeHHusa uHAekca 1o 9XO-KI'. CpaBHeHHE H3Me-
peunit nunekca Nakata mexnay meromamu 9XO-
KT u KT cepauia u 9XO-KI" u kapauo-MPT 3a-
(PUKCHPOBaAAO CTATHCTUYECKH 3HAYHMOE 3aHH-
xKeHue uHAekca metonoM 9XO-KI' B cpaBHEeHNN
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¢ KT u MPT. Paccuurauubiii uHaekc Nakata
npu npoBenennu KT u MPT cepana 3HaYuMoO He
OTAMYaACd OT AaHHBIX Hpamoit AI' m MexXnay co-
6oti. CpaBHeHHE BCceX MOP(POMETPUYECKUX IIa-
paMeTpoB M HWHAEKCHPOBAHHBIX IIoKas3aTeael
IpencTaBAeHO B Tabaurie Nol.

PagukasrHasg KOppeKlus Oblaa IIpoBese-
Ha 38 manuyeHTtaM, 34 — IassHaTHBHas ollepa-
mua: y 11 mainueHTOB Ha OCHOBAHUU MAHHBIX
noobcaenoBanua (KT, MPT cepaua) Takrtuka
XUPYPTHUYECKOTO BeleHUs Oblaa H3MeHeHa C
IAAAMATUBHOIO ITOAX0AA HA PaaUuKaAbHBIN (PHUC.
1 u puc. 2).

Based on echocardiography morphometry
of the pulmonary artery system: z-score for
right PA = -2.04, z-score for left PA = -2.63 (hy-
poplasia of the PA system), Nakata index -112
mm?2/m2, McGoon index 1.8. Based on the
echocardiography findings, the patient was
recommended for a palliative operation. As part
of preoperative planning to further assess the
condition of the distal segments of the right
and left PAs, the severity of PA hypoplasia, and
the evaluation of right ventricular volumes and
function, the patient underwent cardiac CT and
MRI. The time interval between the
examinations was 6 days.

OGcy:xnenue.

B03MOKHOCTbL OKa3aHUS IIOMOIIM K IIPO-
rHo3 3aboaeBaHusa y maereii ¢ T® B mepBylo ode-
PeOb OIPENEASIOTCS CTEIIEHBIO BBIPAYKEHHOCTHU
THUIIOIIAA3MHU CUCTEMBI AA ¥ HaAMYHUEM COYETaH-
HBIX HWHTPa- U 3KCTPaKapAHAABHBIX aHOMAaAWUM
[2, 3]. Ouenka pas3Butud cucreMbl NA y mereht
BO3MOXKHA C IIOMOIIBIO IITUPOKOI0 CIIEKTPa BU-
3yaau3artnoHHbIXx MeTonoB: OXO-KI', KT ceparia
u xkapauo-MPT, omHako mIpu KAACCHUYECKOH
dopme TP c runomnaaszueit cucreMbl AA B ycao-
BHUAX OTPAHUYECHHOTO AETOYHOI'0O KPOBOTOKa Cy-
IMECTBYET TEHACHIMA K HEAOOIIEHKE AETOYHO-
apTepHaAbHOTO PycAa METOAAaMU KapaUOBU3ya-
AV3all¥, HYTO MOXKET CyzXKaThb IIOKasaHud U
OorpaHUYMUBaThL BO3MOZXKHOCTB IIPOBEACHUA OL-
HOMOMEHTHOH paAuKaAbHOM KOPPEKIHH IIOPO-
ka [10].

«30A0TBIM CTAHAAPTOM» B IIPEAOIIEpPAaIlU-
OHHOM OIleHKE aHaTOMHH AA U CTEIIeHU BhIpa-
JKEHHOCTH €€ TUIIONAA3HH OCTAETCS AUATHOCTHU-
JecKas KaTeTepH3allus IIoAoCTell cepama c
npoBeneHueM npamoit Al [5, 6].

[TporpeccHuBHOE Pa3BUTHE HEUHBA3UBHBIX
METOAUK JAS MOP(MOMYHKIIMOHAABHON OLIEHKHU
CcepAlla B pPas3HBIX IIATOAOTHMYECKHX acCIeKTaxX
o0ycAaBAMBAET MHOBBIIIEHHBIH W OIIpaBAAHHBIH
uHTepec K KT u MPT co cTopoHBI KapHuOAOTOB
u KapauoxupyproB [13]. B Hacroginee Bpemsa B
YCAOBHUSX [OCTYIIHOCTH M BBICOKOH TOYHOCTH
COBPEMEHHBIX HEWHBA3WBHBIX HHCTPYMEHTOB
BH3yaAH3alllH CepAlla BOIIPOC IeAeCO00pasHo-
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CTH ¥ HEOOXOOUMOCTH PYTHHHOI'O IIPUMEHEHU
npamoit AT' y nereti ¢ T® ocraeTcd OTKPBITHIM
[14]. B mocaemHee BpeMmsl CyLIECTBYET TEHIEH-
IIUsI K IIPOBEEHUIO TOTO HMAW HWHOTO THUIIA OIle-
paTUBHON KOPPEKIIUH IIOPOKOB, TOABKO Ha OC-
HOBaHUU JAHHBIX IOAYYEeHHBIX 10 OXO-KT [9].

B npoBeneHHOM HaMH HCCAEIOBAHUH ObI-
AV OIIPENEA€Hbl BO3MOXKHOCTH HEWHBA3UBHBIX
MeTonoB Kapauoulyasuzanuu (OXO-KIT, KT u
MPT cepziia) B OlleHKE AUaMETPOB U HUHIEKCH-
POBaHHBIX ITOKa3aTeAeH AeroyHo-apTepUuasbHOMU
CHCTEMBI Ha [OOIIEepPallOHHOM JTalle y aeTei c
T®. Tloayuennrle B xome OXO-KI', KT u MPT
cepalla U3MEPEHHd COIIOCTABAAANCH C PE3YAb-
Taramu nOpamod Al uM/uMAM HHTpaoIlepallloH-
HBIMH JaHHBIMU.

TpaucropakaabHasa 9XO-KI, kak UHUIIH-
aAbHBIM METO[ HEeWHBAa3UBHONW MUArHOCTHUKU
caoxkuabIXx BIIC c runoBoaemuedl mMasoro Kpyra
KpOBOOOpallleHHs, HUrpaeT BasKHYIO pPOAbL B
orieHKe AA y pere#t ¢ TP, omHako umMmeeTr orpa-
HUYEHHUd OLEHKH auaMeTpoB NAA B aAla Ha
IIPOTSKEHUU U Ha YPOBHE OTXOXKIEHHS BEPX-
HEIOAEBOH BeTBU, OCOOEHHO y meTell crapuie 6
MecsIleB, II0 Mepe pocTa TI'pyAHOM KAETKU U
YXyAIIeHUs aKycTudeckoro okHa [14]. CyxkeHue
npoceeta NAA 1 AAA B yCThe U B IPOKCHMAaAb-
HBIX OTAEAaX IIPHU yYCAOBHU OTCYTCTBHS BbIpa-
JKEHHOM THIOIIAA3WM Ha YpPOBHe OudypKaiuu
Ha [OAEBbIe BETBU HE SBASETCS ITPOTHBOIIOKA-
3aHHEM K IIPOBEAEHHIO PaAUKAABHON KOpPpPEK-
nuu [15]. OnucaHHbIE OIPaHUYEHHS METOJA B
orleHKe AA Ha TPOTIKEHHUU U B [JUCTAABHBIX
OTAeAaX KOPPEAHPYIOT C IIOAYIEHHBIMH B XO[e€
HaIlleTO MCCAEIOBAHUS pe3yAbTaTaMu: U3 72
nereii ¢ Td® mo OXO-KI' Oblaa BO3MOXKHOCTD
OLIEHKU auaMeTpoB ITAA u AAA Ha AUCTAABHOM
ypoBHe ToabKO y 37 marmeHtoB (51,3%). Ilpu
3TOM BO BCEX CAyYadXx dYeTKas BU3yaAH3allNd
Oblaa 3aTpyaHEHAa: ObIAM IIOAYYEHBI PEe3yAbTATHI
3HAYMMOTO 3aHHXKEHUS AUaMETPOB M MHIEKCH-
POBaHHBIX ITOKa3zaTeselt (mHaekc McGoon u HUH-
nekc Nakata) mo 9XO-KI', kak B CpaBHEHHHU C
npamoyt Al'/uHTpaonepalliOHHBIMH JaHHBIMH,
TaK U B cpaBHeHHH c Meromamu KT m MPT
cepaua. Y 11 nmamuentoB nocae 9XO-KI' B xone
nmoobcaenoBanusa B Buae npoBeneHusa KT, MPT
cepaua uau npamoii Al TakTHKa BeneHUS Oblaa
HU3MEeHEHa C IIaAAMAaTHBHOM Ha paaruKaAbHYIO
KOPPEKITHIO.

Taxkum o6paszoM, TpaHcTopakasbHas 9XO-
KI' He MOXKeT OBITH OKOHYATEABHBLIM METOLOM
IIPEIOIIEPAITMOHHON OIIEHKH AUaMEeTPOB U HH-
NEKCHUPOBAHHBIX IIOKasaTeaelt cucreMel AA y
nerett ¢ TP, u gaske IIPU YCAOBUHM TEXHHUYECKOH
BO3MOXKHOCTH IIPOBEACHUA U3MEPEHHUU U OLEH-
KU UaMETPOB AUCTAABHBIX OTHAEAOB ITAA U AANA
BO BCEX CAy4Yasdx MOAXKHA [OIOAHATHCH 0Ooaee
UH(POPMaTUBHBIMU BH3YaAHU3aIlMOHHBIMH METO-
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JaMHu.

[ITupokoe pasBUTHE TOMOIPaUIECKUX
Mmeronuk (KT um MPT ceppana), BO3MOXKHOCTH
BCECTOPOHHEHN OIIEHKHU ITaTOAOTHH CEpAlia M CO-
CY[OB U MEHBIIINE, II0 CPABHEHUIO C IpaMont Al
PHCKH, OIPENEASIOT aKTYaAbHOCTb H3yYEeHUd
BO3MOXKHOCTEH MaHHBIX METOAUK B IIpenolepa-
IIMOHHOM OLIEHKEe cucTeMbl AA y AeTeHd C TUIIo-
BOAEMHEH MaAoro Kpyra KpoBoobpamieHud. Ilo
naHubIM psapa aBTopoB KT u MPT meromuku
Takxke, Kak u OXO-KI, uMeoT TEeHAEHIIHUIO K
HEJIOOIEHKE cucTeMbl AA: coolLIaeTcss o CTaTH-
CTUYECKHU 3HA4YUMOM 3aHHXKEHUH [OUaMETPOB
nAA, AAA u nHpekca Nakata mpu npoBemeHUU
KT cepaua y nerett [16].

BMmecte ¢ aTHM cyllecTByeT psn paboT
MHOCTPAaHHBIX KOAAET, JOKa3bIBAIOIIINX BHICOKUE
auardgocTudeckue Bo3dMozKHOCTU KT u MPT me-
TOAVK B IIpPeNOIleparliOHHON OIleHKE CHUCTEeMBI
AA, u3MepeHUN aUaMeTpPoB M HHIAEKCUPOBaH-
HBIX ITOKaszaTeaei nAa m al\a Ha BCEM HX IPO-
TaxKeHuHU (16, 17]. B HacToaeM HccAeI0OBaHUU
pe3yAbTaThl OLIEHKH pPa3BUTHA cUCTeMbl AA 110
KT u MPT cepnana (z-score, nunekcsl McGoon u
Nakata) comocTaBHMBI M CTATHCTHYECKU 3HA-
4YUMO HE OTAWYAIOTCd OT IIpaMod Al, 4TO 1103-
BOASIET CIEAATHh BasKHBIM BBIBOJ O BO3MOXKHOCTHU
HUCIIOAB30BaHUS HEWHBA3UBHBIX ToOMorpaduie-
CKUX METOOUK, KaK ITOAHOIIEHHYIO aAbTepHAaTH-
By KaTeTepHu3alli{ IIOAOCTeH cepzlla C IIpoBe-
neHueM npamod AI. Tlpu mpoBemeHUH Homnap-
Horo cpaBHeHus Bo3mozkHocTed KT m MPT wme-
TOAVK B OIlEHKE pPa3BUTHA AA CTaTHUCTHUYECKU
3HAYUMBIX PA3AUYUN TaKKe IIOAYIEHO He ObIAO.

3akamouenue.

OCHOBHBIM METOZIOM A€YEHUS I[IaIleHTOB
co caoxkubIMU BIIC, Bkatouas Td, aBageTcsa xXu-
pyprudeckasi Koppeknus Iopoka. OmHuUM U3
KAIOYEBBIX KPUTEPHUEB, BAULIONIUNX Ha BBIOOD
MeTona Koppeknuu TP y meredl gBAseTcs cTe-
II€Hb BBIPA’KEHHOCTHU TUIIOIIAA3UH CUCTEMBI NA.

TpancropakaspHaa OXO-KI' He MoxXeT
CYUTATBCH OKOHYATEABHBIM METO/OM IIpeolie-
PAIIMOHHON OIEHKH pPa3BUTHUS CHUCTEMBI AA y
neteit ¢ T BBUAY orpaHUYEeHHT BO3MOXKHOCTEH
BHU3yaAU3allUl QUCTAABHBIX OTAEAOB IIPABOH U
AE€BOM AETOYHBIX apTepuili U 3HAYUMBIM 3aHHU-
JKEeHHEeM OUaMeTPOB M HHIAEKCHPOBAHHBIX II0-
Kas3aTeAeHr IIOCAETHUX.

KT u MPT cepaiia B mpoBegeHHUH MOPEO-
MeTpuu cucteMbl AA mokKazasu cebs paBHO-
3HA4YHO, KaK BBICOKOI((EKTUBHBIE U aABTEP-
HaTUBHBIE IPIMOU aHTHOTrPpadUN METOIUKU.

Bri6op Mmexny npemomneparoHHo#t KT u
MPT cepaua gasa pebenka ¢ TP moaskeH IpPOBO-
OUTBCA B KaXKJAOM KOHKPETHOM CAydae OTHAECAB-
HO C Yy4YeTOM OOIIeTO COCTOSHHUS IAllueHTa,
HAAWYHS [IPOTHUBOIIOKA3aHUHE K 6oaee MAHUTEADb-
HOMY HpeObIBAHUIO B HAPKO3€ IIPH ITPOBEACHUHN
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MPT, u/vAM BBENEHUIO PEHTTEHOKOHTPACTHBIX
nperapartoB npu nposenenuu KT ceparia.

Hcrounux ¢uHancupoBaHus U KOH-
¢IMKT MHTEPECOB.
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