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INTERVENTIONAL CARDIOLOGY

JHAOBACKYIAPHAA KOPpPEeKLUUsA
necdeKTa MexxnpeacepaHOHU Neperopoaku
c AecbMLUTOM UM OTCYTCTBMEM A0OPTaJZIbHOIO Kpas

U.H. CkopeHko'*, O.N. KannHuHa', A.M. puropbsiH?,
B.U. BapsapeHko®, 1O.10. KopHoyxoB', B.H. VinbuH'

' TBY3 ropoaa Mockssl “[eTckasi ropogckas kivHndeckas 6osbHuua uMm. H.@. dunarosa
/A3 ropoaga Mocksbi”, MockBa, Poccus

2 KnuHnyeckuyi rocnvtanb “JlanvHo”, MockoBckas obnactb, Poccus

3 HUU kapavonorum AIrBHY “Tomckuii HaUumoHabHbIV NCCeA0BaTesIbCKUK MeANLIMHCKNI LIeHTP
Poccuvickovi akagemun Hayk”, ToMmck, Poccusi

Llenb nccnepoBaHus: oLEHUTb 3PHEKTUBHOCTb M OE30MacHOCTb YCTaHOBKMU OKK/lOAepa rpyv BTOPUYHOM
aegekte mexnpeacepaHov neperopogkuv (AMIII) ¢ geduumTom nam oTCyTCTBUEM a0PTaslbHOro Kpas.
Martepuan n metoabl. B IMK6 um. H.®. dunarosa ¢ 2011 no 2021 r. 287 naumeHTam co BTopudHbiMu JMIII1
Obl/I 3HAOBACKYJISIPHO UMIMIaHTUPOBAHbI OKK/IOAEPHI, rnpudyem y 87 u3 Hux 6biii AMIIM ¢ gepuumtom
WM OTCYTCTBUEM aopTasibHOro kpas. Paamep JMIII coctasnsn ot 8 o 21 (cpeaHuii 16) Mmm. BospacT naum-
eHTOoB BapbupoBasn ot 1,9 4o 17,5 roaa (cpeaHvi — 6 net 8 mec), a macca Tena — ot 14 go 72 (cpenHsisi 28) kr.
PeaynbraTtbl. 86 naumeHtam ¢ M/l v geuumTom i oTCyTCTBUEM aopTaslbHOIr0 Kpasi OKK/IoAEPbI PUPMbI
Occlutech 6bim ycrnelwHo MnaaHTupoBaHbl. CeEpPbe3HbIX OCIOXHEHW B OvkaviLiemM v OTAa1eHHOM Nepuo-
Jax riocse aTvix npouenyp He 6bls10 OTMEHEHO.

3aknovyeHue. PeHTreHaHA0BacKy/IsspHasi OKKJI03USI MOXET PaccMarpuBarbCsl Kak BblCOKO3(pOEKTUBHas
v 6esonacHasi MeToavka koppekumy BTopudHoro AMIII ¢ gepuumtom aoptasibHOro Kpasi.

KnioyeBbie cnoBa: BpOXAEHHbIE MOPOKU cepaua, BTOPUYHBLIVI OepeKT MeXrpencepnHon neperoponky,
Aepuunt aopTasibHOro Kpasi, TpaHCcKareTepHoe 3akpbiThe AedeKkTa MeXpPeacepaHov neperoposku ¢ aepu-
LNTOM aopTasibHOro Kpasi

Transcatheter closure of an atrial septal defect
with deficiency or absence of the aortic rim

I.N. Skofenko'*, O.l. Kalinina', A.M. Grigoryan?,
V.l. Varvarenko?®, Y.Y. Kornoukhov', V.N. llyin’

! State Budgetary Public Health Institution N.F. Filatov Children’s City Hospital of Moscow Healthcare
Ministry, Moscow, Russia

2 Clinical hospital “Lapino”, Moscow region, Russia

3 Tomsk National Research Medical Center of the Russian Academy of Science, Cardiology Research
Institute, Tomsk, Russia

Objective. To evaluate the efficacy and safety of occluder placement in secondary atrial septal defect (ASD)
with deficiency or absence of the aortic rim.

Material and methods. We implanted 287 occluders in patients with secondary ASD in Filatov Children
Hospital from 2011 to 2021, 87 of them in ASD with deficiency or absence of the aortic rim. Complete absence
of the aortic rim was diagnosed in 17 patients. The size of an ASD ranged from 8 to 21 mm (average 16 mm).
The age of the patients ranged from 1.9 to 17.5 years (mean 6 years 8 months) and body weight ranged from
14 to 72 kg (mean 28 kg).

Results. The success of the procedure was 98.8%. All patients with ASD and deficiency or absence of the
aortic rim were successfully implanted 86 occluders.

Conclusion. Transcatheter closure of an ASD is a highly effective and safe technique for correcting a secondary
ASD with aortic rim deficiency.

Keywords: cardiology, congenital heart defects, secondary atrial septal defect, aortic margin deficiency,
transcatheter closure of an atrial septal defect in children

OHpoBackynspHas Koppekums gedekTa MexXnpeacepaHon neperopoakm
C AePULNTOM nin OTCYTCTBUEM aopTasibHOro Kpasi
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BeepeHue

OaunH 13 Hanbosee HYacTbIX BPOXAEHHbIX NO-
POKOB cepaua — gedekT MexnpeancepaHomn
neperopoaku (AMIM) — coctaBnaeT okono 7%
OT BCEX BPOXAEHHbLIX aHOoManuin cepaua (1).
o 1990-x rogoB NpMopuUTETHLIM METOA0M XU-
pypruyeckon koppekumu MM asnanacs nna-
CTuKa unu ywmsaHue pedekra Ha OTKPbITOM
cepAaue B YCOBUSIX UCKYCCTBEHHOIMO KPOBOO-
6paleHns. OCHOBHbIM MOKa3aHMEM K NIeYEeHUIO
nauveHtToB ¢ AMIMM aBnaeTca odbbeMHO-ava-
CTONMYECkKas neperpyska npaBoro Xenynodka
(1, 2). B nocnegHee BpeMsa NpeBaMpyeT PEHT-
reH3HO0BACKYNSAPHbIA MEeToA KOPPEeKUUn BTO-
pvyHoro AOMIIIT npw nomowm okknwoaepa.
OnoHUM 13 yCNoBUA HaaexHol n 6e3onacHom
ycTaHoBkn ero B AMIII gaBnaeTca Hanunyme
y aedekrta otyeTnmBbix kpaes. OTCyTCTBME Of-
HOro n3 kpaes MM nnn ero pedununt MoxeT
npeacTaBnsTb Cepbe3Hylo Npobnemy npu no-
MbiTKE €ro 9HO0BACKYNAPHOW OKKNO3un. Hano
OTMETUTb, YTO AEPULMNTOM Kpas NPUHATO CYU-
TaTb €ro BbicOTy MeHee 3 mm (3). Ewe 10-15
JNleT Hasag OTCyTCTBME Uin eduumT aopTab-
Horo kpast MII1 661710 NPOTMBOMOKa3aHNEM K
uMnnaHTauum gesamnc (1) BBuay Toro, 410 3TO
MOXET COMpPOBOXAATbCA OOHUM U3 CaMbix
OMacHbLIX OCJIOXXHEHUIN — 3PO3MNEN CTEHKN aop-
Tbl VNN Npencepaus, BEPOSATHOCTb KOTOPOM
coctasnset 0,1%. Ctont OoTMETUTb, 4TO, MO
pasHbiM nMTEpaTypHbIM UCTOYHMKAM, 00 89%
HabnoOeHN BO3HUKHOBEHWS 9p0O3nKn Y Nauu-
EHTOB oTMevascs geduunt uam OTCYTCTBME
aoptanbHoro kpaa AMIIM (4, 5). mnnaH-
TUPOBAHHbLIN OKKJIOAEP MPU OTCYTCTBUM UM
nedpuunte aoptanbHoro kpas OMIIM TecHo
cornpukacaeTcss uan gaxe obxBaTbiBaeT KO-
PEHb aopPThbl, 4YTO, KakK MOKa3biBAOT KIMHUYE-
cKkue HabnogeHusi, MOXeT Bbl3BaTb 3PO3MIO
KOPHS aopTbl AWM CTEHKU Mpeacepams u co-
NPOBOXAATbCA 0OUSIbHBIM KpOBOTEYEHMEM (3).
HecmoTpst Ha GonbLIOKA ONbIT MMMaHTaUMm
oKkoaepoB npu BTopudyHom AMIIM, B poc-
CUINCKON nuTepaTtype nMmeeTcs Nullb HebOosb-
LIO€e 4Yncno paboT, NOCBSLLEHHbIX METOOVKE N
npobnemam yCTaHOBKW AeBarica npu gepuum-
Te 1M OTCYTCTBUM aopTanbHOro kpas MM,
B HacToquwein pabote Mbl nsnaraem 0ocobeH-
HOCTU TEXHUKN UMMIaHTauumn OKKJII0OEPOB Npun
OMIMN ¢ pedrymToM aopTasibHOro Kpasi n pe-
3yfbTaTbl 3TOW onepauumn y oeTen.

MaTtepuan u metoabl

B otoeneHun kapaunoxupyprumn OIKB wvm.
H.®. ®unatosa ¢ 2011 no 2021 r. nauyeHTam
c BTOpUYHbIM OMIIM Mbl 3HA0BACKYNSPHO VM-

naaHTupoBanm 287 OKKNOOEPOB, U3 HUX 87 —
npn OAMIMIM ¢ oedrumToM UM OTCYTCTBUEM
aopTanbHOro kpasa. NonHoe oTCyTCTBME aop-
TanbHOro kpas ObINO AMarHocTUpoBaHo y 17
naumeHToB. Paamep OMII1 coctaBnan oT 8 oo
21 (cpegHnin 16) mm. Bo3pacT naumeHTOB Ba-
pbupoBan ot 1,9 no 17,5 (cpegHnin 6,8) rona, a
mMacca Tena — ot 14 po 72 (cpenHsis 28) Kr.
Moka3aHMemM K Koppekumn BPOXOEHHOro Mo-
poka cepgua pPeHTreHdHO0BACKYNAPHbIM Me-
TOOOM SABMSAINCH YBENNYEHUE ANACTOSINYECKO-
ro pasmepa rnpaBoro xenygo4yka, OTCyTCTBUE
MPU3HAKOB JIEFOYHOWM TUMEPTEH3UN, a TakXe
aHaTomusa gedekTta, onpepensemas axokap-
anorpadpunyeckum Metogom. Mbl CTpeEMUINCH
cobnogath BaxHoe ycnosBue 6e30MacHOCTU
npouenypbl YCTaHOBKU AeBaiica, Bblbupasa na-
LIMEHTOB C Maccon Tena He MmeHee 15 kr (3).
B nogaenstowem 60nbLIMHCTBE C/ydYaeB naum-
eHTbl, Habnopgaemble B KXO ONKB nm. H.®.
dunaTtoBa, OGbIIN MOYTU ACMMMATOMATUYHbI, HO
MPMMEPHO Y MOJIOBUHBbI U3 HUX UMENNCh Npu-
3HAKM 3aCTOMHON cepaeyHOW HegoCTaTO4YHO-
ctn Il ctenenn no BULL. Bcem naumeHtam
npenBapuTenbHO Obisla BbIMOSIHEHA TPAHCTO-
pakanbHas 39xoKI, anekTpokapanorpamMmma
(BKI') n peHTreHorpaduns rpyaHoOn KNETKW.
Mpwn HapyweHnn aTpuoBeEHTPUKYNApHON (AB)
MPOBOAMMOCTM MO AaHHbiIM JOKI BbINOAHAIN
XONTEPOBCKOE MOHUTOpUpoBaHme. OgHako Hu
Yy OOQHOrO NauneHTa He ObI0 BbISIBIEHO MPOTU-
BOMOKAa3aHUM K UMMAaHTauum B BUOE CTOMKON
AB-6nokagbl Il v Il ctenenn.

Mpwn amcnnactuyHo MMM ona 6onee Tou-
HOro onpeneneHud pasmepa AMII nHtpaone-
pPauMOHHO MPUMEHSNIN U3MEPUTESbHbIA Bar-
NoH. Pasamep aopTtanbHOro Kpas no AaHHbIM
OxoKI BapbupoBan ot 0 40 3 MM 1 B cpeaHeM
coctaBun 1,7 mm (puc. 1). ObsasaTenbHO oue-
HMBaNM COOTHOLUEHME pasmMepa OKkIwaepa
M maccbl Tena pebenHka (okknogep/macca
Tena). lna 6e30nacHOCTM YCTAHOBKM U YMEHb-
LLIEHMNSA PUCKOB MOCJIE0NepPaLOHHbIX OCI0X-
HEHWIM 3TOT KO3PPDUUMEHT HE OOJIKEH NPEBbI-
watb 1 (3). B Hawem nccnenoBaHnUM OaHHbIN
koapduumeHT coctasmn 0,85.

Mpn Bcex onepaumsax koppekuun MMM
C 0edumMTOM UM OTCYTCTBMEM aopPTasibHOro
kpasa 6bin ncnonb3oBaH okknogep Occlutech
Figulla Flex Il (puc. 2). YcTponcTBO NnpeactaBns-
eT cobow 2 gucka, M3roToBMIEHHbIX 13 crijiaBa
HUTHHONA (45% TuUTaHa n 55% Hukensa), obna-
Jatowero apdpekTomMm namsaTn GOpMbl, BbICTIAH-
HbIX U3HYTPW TOHKOW MaTepuen gakpoHa (6).
YCTPOMNCTBO 3aBOAMTCS B CepALLE B CJIOXKEHHOM
COCTOSIHUM B JOCTaBASIOLLEN CUCTEME.
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OHO0BACKYNSPHYIO MMMaHTaUMIO OKKAoae-
pa BbINOJIHANM CTaHAAPTHBLIM CMOCOO0M, MyHK-
Tupys 6enpeHHy0 BEHY, yCTaHaBNMBast UHTPO-
ObloCep AOas NMpPoBedeHUs ANarHOCTUYECKOro
n3meputenbHoro GannoHa. Pasamep okknoae-
pa noadupanu Ha OCHoBaHUK pa3mepa LM
no AaHHbIM 4YpecnuuweBogHon (YI) 3SxoKr
U/ BEJIMYUHBbI NEPETHAXKN Ha OMarHOCTU-
yeckomMm OannoHe, nNpubaBnsas K Nosy4eHHOMY
3Ha4yeHuntio 1-2 Mm.

MimnnaHTauuio okkiogepa BbiNOJHSAAN C NO-
MOLLIO OCTABOYHON CUCTEMBI. BaxHbIM MO-
MEHTOM ABASSIOCb MpeaBapuTesibHOE co3ga-
HMEe OOMONHUTENbHOrO M3rnda OO0CTaBOYHOWN
cuctembl 6nmxe k 80-90°. 3To ynpowano
yCTaHOBKY AeBanca npu kpynHoix MM ¢ oe-
OULUNTOM UM OTCYTCTBMEM aopTalibHOro kpasi
1 OaBasio BO3MOXHOCTb MEHATb YroJs yCTaHOB-
KW, BpaLlas 4OCTaBOYHYKO CMCTEMY 4J15 NoncKa
ONTUMasnbHOIrO MoNoXeHns okkmogepa. lMpu
3aTPYAHEHUAX MPUMEHEHUS TaKOro MeToaa Mbl
ncnosab3oBann 6anIoH-acCUCTUPYEMYIO TeX-
HUKY MMaaHTaunn.

[NepBbIM 3TanoOM OTKPbIBANCS JIEBbIA OUCK
OKKJII0AEpPa B JIEBOM Npeacepanm nyTem Tpak-
UMM Ha cebs oo goctmkeHuma MIMM. MNoao, KoH-
Tponem IAxoKI nytem BpalleHMs 0OCTaBOYHOMN
cuUcTeMbl Mbl 00OMBaNMCb NapannesnbHoro rno-
NOXEeHUa neBoro aucka otHocutenbHo MIMT,
nocJsie 4ero OTKpbIBasiv BTOPOMN AUCK OKKIIOAE-
pa B npaBoM npencepgmn. MakcumarsnbHO
OCTOPOXHO BbINMosiHANack npobda Push and Pull,
KoTopasi nossonsana ybegutbCsa B HageXHOM
CTosIHUM okkNoaepa Ha MITI. BaxHo Obino ao-
ouTbca V-00pasHOro nonoXeHust oKkaepa
Ha aopTe (puc. 3), 4ToObI n3bexaTb yrnopa Ok-
knogepa B CBOOOAHYIO CTEHKY npeacepaus
1 aopTy, 4YTO MO0 COMPOBOXAATbCS BbICOKMM
PUCKOM pa3BUTUSI 3pO3UN.

Beuay otcytcTBUA Unn gedunumnta aopTtalb-
HOrO Kpas CyLLEeCTBYIOT HEKOTOPbIE 0COOEHHO-
CTU UMMAaHTauun, KOTopble OTIMYaloT nNpoue-
Oypy OT CcTaHgapTHow. [ns ueHTpupoBaHUS
n dukcaumm okkgepa npu gedpuumte nnm
OTCYTCTBMU aOpTasibHOr0 Kpasi MOXHO npume-
HUTb PAL TEXHUK: 1) OTKpbITUE NeBonpeaceps-
HOro gmcka B JIEBOMN UKW NPaBOW BEPXHEN ne-
rOYHOM BEHE WM YLUKE JIEBOrO Npencepauns;
2) mnnaHTaumsa okknogepa ¢ 6annoH-accu-
CTUPYEMOW TeXHUKON. Takxe 3PPEKTUBHLIM
METOOO0M ABASIETCS MpeaBapuTebHOE yBENn-
yeHne narmba AOCTaBOYHOW CUCTEMbI U MNOBO-
pPOT NO YacoOBOW MM NPOTUB YACOBOW CTPEJSIKMN
rnocsie OTKPbITUA JieBONpeacepaHOro avcka
(7). Nepen, n nocne oTCOeOAUHEHUS CUCTEMBI
LOCTaBkM OT CaMOro OKk/gepa nHTpaonepa-

Puc. 1. OxoKI, npoekunsi KOPOTKON OCU: BTOPUYHbLIN
AMMM (12,5 MM) ¢ OTCYTCTBMEM aopTasibHOrO Kpas.
Ctpenka ykasbiBaeT Ha nepegHuii MMM ¢ otcyTcTBrEM
aopTanbHOro Kpas.

Puc. 2. Oxkniogep Occlutech Figulla Flex I1.

Puc. 3. OxoKrI: npoekumns KOpoTkoi ocu, V-obpasHoe

NMOJIOXKEeHW OKKoAepa Ha aopTe.

OHA0BaCKy/ISpHas KOPPeKLMS AedeKTa MEXITPEACEPAHON Neperopoaku

C AeduLNTOM 1 OTCYTCTBUEM a0pPTaIbHOIO Kpasi
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LLM'OHHO BbIMONIHANN KOHTPOJIbHYIO OX0KI™ 1 aH-
rmorpagpuio.

KaxgomMy naumeHTy ¢ UMMAaHTUPOBaHHbIM
okknogepom 6bina nposegeHa 3IxoKIl, IKI
B AeHb UMMNAAHTaUUN N Ha CNeaylowmnii OeHb.
MauyeHToB amMbynaTopHO Habna4anM Kapauo-
noru KXO OArkb nm. H.d. dunatosa. MNpuy aTOM
oueHmnBanu 3KI 1 gaHHble OxoKIl yepes 1, 3,
6, 12 mec n panee — 1 pa3 B roa. [llpo-
OO/KNTENbHOCTL OTAANIEHHOro HabnioaeHus
coctaBuna ot 8 mec oo 11 net (B cpeaoHem
6 neT).

Pe3ynbraTthbl

YcnewHocTb npoueaypsbl coctaBsuna 98,8%.
Bcem naymentam ¢ AMIMN v gedbrymtom mnm
OTCYTCTBMEM a0PTaNIbHOrO Kpasi yCneLwHo M-
nnaHTupoBaHo 86 okknoaepoB. ToNbKO B O4-
HOM HabntAEHUN BbISIO PELLUEHO OTKa3aTbCH OT
“MMnnaHTaumm oKktogepa n3-3a noBbILLEHHOMO
pucka apo3unmn, Kkorga no gaHHbiM 9xoKI ctano
O4YEBUAHBIM, YTO YCTPOMCTBO YNMpPanoch B CBO-
604OHYI0 CTEHKY Npencepans U KOPEHb aopThbl
C OPYrovi CTOPOHbI.

He 6onee 10% cocTaBMNO pacxoxpaeHune
Mexay oueHkon pasmepa OMIIIM no paHHbIM
TpaHcTopakanbHOM IOxoKI Ha pgoonepauymoH-
HOM aTane 1 npu 6anIoOHHOM U3MEPEHUN UNn
YIM-3xoKI BO Bpems onepaumn.

JKnNsHeyrpoxxatoLmx OCAOXHEHWUN, TaKMX Kak
MUrpaums yCTpOWCTB, 3p03Ust CTEHOK aopThbl
1 npeacepans, TPoM60aM0b0NnA, MHPEKLINOH-
HbI SHAOKapauT, nonHas AB-6nokana, He Obino
3aperncTpmupoBaHO HX B paHHEM, HW B OTAaA-
JIeHHOM nepuoae HabnogeHus. OgHako y 15
(5,22%) naumeHTOB OTMEYaIMCb MUIPEHENO-
n0o6Hble 60nn, Bo3HMKaBLMe 4depe3d 0-4 mec
nocne onepaumm M KynupoBaBLUMECH MOCHe
YCUNIEHUS1 aHTUarperaHTHOM Tepanum KJomnu-
norpenom. TeCT Ha rMnep4yBCTBUTENbHOCTb
K Hukenio He nposoaunu. ¥ 20 nauueHToB
(6,96% BCEX NAUMEHTOB) NOCNE MMMNNAHTaLUN
okknoaepa Ha AMII pernctpuposanmcb Mu-
rpauvsa BoAUTENS puTMa M NpeacepaHbin
puUTM B Bnuvariiem rnocseonepauyoHHOM ne-
prnoae. Takxe B paHHEM NocieonepauMoOHHOM
nepuone AB-6nokapy | cTteneHu oTmevanu
y 11 (3,83%) naumeHToB, 0AHAKO Yepes Mecsal,
nocne onepaumm Ha KOHTPOJSIbHOM OCMOTpEe
y kapauosnora no gaHHeim OKIT AB-npoBogmn-
MOCTb Oblfla BOCCTaHOBNEHA.

3a nepvon HabnoaeHusa ot 8 mec oo 11 net
(B cpeoHemM 6 neT) He 6ObIIO 3aPpUKCUPOBAHO
3HAYNMbIX HapyLeHWn putMa W NpPOBOAM-
MocTu. o gaHHbIM OxoKI obpa3oBaHuin, No-
[03pUTENbHbIX HA TPOMObI, B paHHUIA mocne-

OMepauMoHHbIN Nepmoad B TedyeHme 6 Mec He
Obino BbigBneHo. OKkIloAep HaOeXHOo pacno-
narancs Ha MIMM, cbpoca KpoBM Yepes OKKIIO-
hep He oTMeYanu.

O6GcyxaeHue

B 2004 r. BnepBble 6bna onybnmkoBaHa pa-
60Ta Mo NOBOAY BbISIBJIEHHOW 3P0O3UN CTEHKU
aopTbl U NMpeacepans y naumMeHToB Nocne nm-
nnaHTaumn Amplatzer Septal Occluder (ASO)
(8). YacTtoTta 3p03UiA CTEHKN aA0PTbl U/Un
npencepana coctasuna 0,1%. 3To ocnoxHe-
HMe BO3HMKaNo B nepuon mexay 5 cytkamu
n 3 rogamm nocne BbINOJIHEHHOM onepauuu.
YyacTtok nepdopaumm Haxoausacs B odnactu
KpbILUX Npeacepams psaoM C KOPHEM aopThbl,
npu 9ToM B OONbLUMHCTBE HAbNIOAEHUA OTME-
yancsa oepuunT nam oTCyTCTBME aopPTaibHOro
kpas AMIM (8, 9).

B nocnegyiowem D.J. DiBardino n coasT.
oonoXxunu o HabnogeHuax yctaHoBkn ASO
B nepuog ¢ 2002 no 2007 r., korga, kak okasa-
nocb, nepdopauma B pesdynbrare 3p03un CTEH-
KM npencepans n aopTbl ABASNacb BTOPbIM MO
4acTOoTE OCNOXHEHneM 13 Bcex (22,9%) nocne
cnyyaeB Mmurpauum yctponctea (51%). AHanns
JaHHbIX BbISIBUI1, HTO CMEPTHOCTb Nocse ycTa-
HOBKM OKKJllogepa, accounmmpoBaHHas ¢ 3po-
3men, coctaBuna 0,05%, 4TO HMXKE CMEPTHO-
ctn B 0,13% nocne xmpyprnyeckoro 3akpbiTus
AMIM (10).

Hapo oTMeTuTb, 4TO 3TO OCIOXHEHME B OC-
HOBHOM OMNWCbLIBAETCS B CBSA3U C MCMNOSIb30Ba-
HMeMm okkogepa dupmbl Amplatzer(ASO), HO
3TO OCJIOXXHEHME OMNKMCaHOo 1 NpU NCNOJIb30Ba-
HUN MNOXOXMX MO OM3ariHy YCTPOWCTB, Hanpwu-
mep Clamshell Cardio SEAL device (NMT
Medical), ATRIASEPT occluder, Cardio Logic,
Thirsk, UK, koTOpble yXe He MCNOJb3YylTCA
cenyac (11, 12).

Mexay tem .A. Kop>X un coaBT. yCrnewHo
nmnnaHTuposanm B 99,3% cnyyaeB okknoge-
pbl Lepu Medical (Shanghai Shape Memory
Alloy Co., Ltd, KuTtal) kak B3poCnbIiM, Tak U
netam. Y 271 naymeHta ¢ AMIMM n peprumtom
aopTanbHOro Kpas UMW ycrnewHo Oblan nM-
nnaHTupoBaHbl 272 okknogepa. B 2 (0,7%)
HabnoOeHMNAX Mocne YyCTaHOBKW OKK/oaepa
B M1 c pednumtom aopTanbHOro Kpas npo-
n3owna agucnokaumsi okkiogepa B npaBoe
npeacepane ¢ ganbHENLWM N3BIEYEHNEM ero
onepaTuBHbIM NMyTeM. ABTOPbI NOA4YEPKUBAIOT,
4YTO 9PO3UN CTEHKU a0PThl U Npeacepans npu
3TOM He 3apernctpupoBaHo (13, 16).

BaxkHbIM acnekTom 6e30nacHOM yCTaHOBKU
OKKJlogEpPa SBASETCS 9BOJOLMUSA YCTPOWCTB,
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a UMEHHO, yny4dleHHasa “MAarkocTb” KOHCTPYK-
UM 1 maTtepuana okkngepa. Ha Hactoswmimn
MOMEHT raBHbIM KOHKypeHTOM ASO sBngeTcs
Occlutech Figulla Flex Il. Jo HacToswero spe-
MeHW onybIMKOBaHO 8 KNMHMYEeCKMx Habnae-
HUI BPO3U Yy OeTen nocne nMniaHTauum aTux
ycTponcTB (Occlutech) pasHbix moandpukaumn
(Figulla Flex N, Flex I, and Flex IlI). CpeagHun
Bo3pacT coctaBun 8 (4-38) neT, U3 HUx y 3 oe-
Ter Obl1 OTMEeYeH AedUUUT aopTasibHOro Kpasi.
B opyrux Tpex HabnoaeHnaxX XMpypr Ha 2 Mm
MPeBbICU pa3Mep YCTAHOBIEHHOrO AeBainca
Occlutech, yem HambonbLUWIN pa3mep aedekTa
rno gaHHbIM YIM-OxoKI n/unm gaHHbIM N3Mepun-
TenbHoro 6annoHa. Bce nmauueHTbl noaBepr-
JINCb 3KCTPEHHON XUPYPrnm C U3BIEHYEHUEM
oKK/loAeEpPa U ywmBaHmem apo3un. M3 npea-
CTaBNEHHbIX paboT crenyeT, 4TO 3TO OCOX-
HEHME BO3HUKaNO BCJIEACTBME HapyLUEHUS
ncnonHmTenaMm TpeboBaHu 6e30MacHOCTU
BbIMOJSIHEHUS Npoueaypsbl (6, 14).

na noaroTtoBNEHHbLIX CNeEUuannucToB Npo-
Leaypa peHTreHaHA40BACKYISPHON nMMNnaHTa-
UMM HE MpeacTaBnsieT 3HAUYUTENHbIX TEXHUYE-
cknx TpygHocTen. OgHako NoBbILLEHHAs arpec-
Ccus Npu yCTaHOBKE YCTPOWCTBA B BUAE BbiOOpa
YypeamMepHo BOMbLIOrO OKKNAepa Mo OTHOLLEe-
HUIO K pasmepam MITT MoXeT NpUBECTU K XXN3-
HEYrpoXalLMM OCJIOXKHEHUSAM, TakUM Kak
apo3aus, nonHaa AB-6nokana (3, 14). NMoaTtomy
BaXHO ClieioBaTb MpaBujly 3HAYMMO He npe-

Introduction

One of the most common congenital heart
defects, the atrial septal defect (ASD), ac-
counts for nearly 7% of all congenital heart de-
fects (1). Until the 1990s the priority surgical
method of ASD correction was repairment or
suturing of the defect using open heart surgery
under cardiopulmonary bypass. The main indi-
cation for the treatment of patients with ASD is
the right ventricular volume diastolic overload
(1, 2). In the last decade, the X-ray endovascu-
lar method for secondary ASD correction with
an occluder has been prevailed. One of the
conditions for its reliable and safe installation in
an atrial septal defect is the presence Distinct
edges of the atrial septal defect is one of the
requirements for the reliable and safe occluder
placement.

The absence of one of ASD’s rims or its de-
ficiency may pose a serious problem when at-
tempting the endovascular occlusion. It should
be noted that the rim deficiency is defined as its

BbilLaTb COOTHOLUEHME pa3Mepa gesanca rno
OTHOLWIEHMIO K Macce Tena nauveHTta, ontu-
MarnbHbIi KOadbuumeHTt oo 1. Pag aBTOpoB
nonyckanu npu 3Tom 1 6onee BbICOKUIN KO3P-
duumeHT 0o 2,3, kak, Hanpumep, A. Fraisse un
COaBT., YTO, OQHaKO, Yalle NPMBOLWIIO K MNOSIB-
JNIEHMIO 3HAYNMBbIX OCJIOXKHEHUI, TaKUX KakK Bbl-
paxkeHHasi MuTpasnbHas peryprutauma, agucno-
Kaumsi yCTpoMcTBa U 3po3ust cTeHkn (3, 15).
OOHUM 13 BaXXHENLLNX YCNoBuiA ycnexa 6es3o-
MacHOro NPoBeAeHs onepaun ABAsIETCS TOY-
Hasa goonepaumoHHas AnarHOCTMKa C OLLEHKOMN
Mopdonornyecknx ocobeHHocten AMIM:
pasmMep 1 aHatomus gedekTta, KOM4YecTBO ae-
dEKTOB, HaMM4YMe 1 NNOTHOCTb KPaeB nepero-
poaxu (8).

3akJilo4eHue

PeHTrenaHpoBackynspHas okknosma MMM
ABNSIETCA BbICOKOA(PDEKTMBHOM 1 He3onacHom
METOLAUKOW Koppekuun BTOpuyHOro LAMIIM,
B TOM uymncne gedekrta ¢ 4epuumnmToM UM oTCyT-
CTBMEM aopTanbHOro Kpas. BaxHbiMn getans-
MM 3TOM Npouenypbl ABASOTCA: 1) TwartenbHoe
MHTpPaonepaunoHHOE MN3MEPEHUE BENYVHDI
OMIIM ¢ nomoubto YHIM-OxoKI n nameputens-
Horo 6annoHa onga agekeaTHoro nogdopa pas-
Mepa okkaaepa, 2) MoaepHusaumsa gocTa-
BOYHOW cncCTeMBbI A4St CO34aHus yoobHOoro yrna
YCTaHOBKM OKKJIOAepa U akKypaTHOro ynpas-
JIeHNs NpoLeccomMm.

height less than 3 mm (3). Even 10-15 years
ago the absence or deficiency of ASD’s aortic
rim was a contraindication for device implan-
tation (1), because it could lead to one of the
most dangerous complications — erosion of
aortic or atrial wall, the probability of which
is 0.1%.

It should be noted that, according to various
literature sources, up to 89% of erosion cases
in patients associated with a deficiency or ab-
sence of the aortic rim of ASD (4, 5).

The implanted occluder, in the absence or
deficiency of the ASD's aortic rim, closely con-
tacts or even clasps the aortic root, which, ac-
cording to clinical observations, may cause
erosion of the aortic root or atrial wall and lead
to profuse bleeding (3).

Despite the extensive experience in implan-
tation of occluders for repairment of secondary
atrial septal defects, in russian literature sourc-
es there are only a few articles devoted to
methodology and difficulties in device installa-
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tion in the absence or deficiency of the aortic
rim of an ASD.

In this paper we describe the specifics of oc-
cluder implantation technique in the case of
ASD with aortic rim deficiency and the results of
this intervention in children.

Material and methods

Over the period from 2011 to 2021, in the
Department of Cardiac Surgery of N.F. Filatov
Pediatric City Clinical Hospital we have implant-
ed 287 occluders endovascularly in patients
with secondary ASD, and 87 of these patients
had ASD with deficiency or absence of the aor-
tic rim.

Complete absence of the aortic rim was di-
agnosed in 17 patients. The size of ASD ranged
from 8 to 21 mm (mean 16 mm). The patients’
age ranged from 1.9 to 17.5 years (mean
6.8 years), and body weight ranged from 14 to
72 kg (mean 28 kg).

The indications for CHD correction using
X-ray endovascular method were an increase of
the diastolic dimension of the right ventricle, an
absence of evidences of pulmonary hyperten-
sion, as well as an anatomy of the defect deter-
mined by echocardiography.

We sought to comply with an important re-
quirement for the safe device installation pro-
cedure, selecting patients with a body weight of
at least 15 kg (3). The vast majority of patients
presented in the Department of Cardiac Surgery
of N.F. Filatov PCCH were almost asymptomat-
ic, but nearly half of them had signs of conges-
tive heart failure (Il degree by BULL).

Before the procedure all patients underwent
transthoracic echocardiography, electrocardi-
ography (ECG) and chest radiography. In case
of impaired AV conduction based on ECG data,
Holter monitoring was performed. However,
none of the patients had a persistent 2nd or 3rd
degree AV block, which is a contraindication for
the implantation. In case of dysplastic interatrial
septum, a measuring balloon was used intraop-
eratively to determine the size of ASD more ac-
curately.

According to ECHO data, aortic rim size var-
ied from O mm to 3 mm, and the mean size was
1.7 mm (Fig. 1).

Evaluation of the ratio of occluder size and
weight of the child (occluder/weight) was man-
datory.

For the safe installation and reduction of
postoperative complications risk this coeffi-
cient should not exceed 1 (3). In our study this
coefficient was 0.85.

Fig. 1. ECHO, short axis projection: Secondary atrial
septal defect (12.5 mm) with the absence of aortic rim.
The arrow indicates an anterior ASD with the absence of
aortic rim.

Fig. 2. Occlutech Figulla Flex Il occluder.

Occlutech Figulla Flex Il occluder was used
for all procedures of repairment of ASD with
deficiency or absence of the aortic rim (Fig. 2).
The device consists of 2 discs made of nitinol
alloy (45% titanium and 55% nickel) with a
shape memory effect, lined inside with a thin
dacron material (6). The device is installed into
the heart in a folded state using a delivery sys-
tem.

Endovascular implantation of the occluder
was performed in the standard way — puncture
of the femoral vein, installation of an introducer
in order to deliver a diagnostic measuring bal-
loon.

The occluder size was selected based on the
size of the ASD according to the data of
transesophageal ECHO and/or the size of the
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Fig. 3. ECHO: projection of the short axis, V-shaped
position of the occluder on the aorta.

constriction on the diagnostic balloon, adding
1-2 mm to the obtained value.

The occluder implantation was performed
using a delivery system. It was important to pre-
liminarily create the additional bend of the de-
livery system closer to 80-90 degrees.

This simplified the installation of device in
case of large ASDs with a deficiency or absence
of the aortic rim and allowed to change the in-
stallation angle by rotating the delivery system in
order to find the optimal position of the occluder.
If use of this method was difficult, we used a
balloon-assisted implantation technique.

At the first stage, the left disc of the occluder
was expanded in the left atrium using traction
towards oneself until reaching the interatrial
septum. Under ECHO control, we have achieved
a parallel position of the left disc in relation to
interatrial septum by rotating the delivery sys-
tem, and after that we expanded the second
disc of the occluder in the right atrium. As care-
fully as possible, the Push and Pull test was
performed, which allowed to assure the stable
fixation of the occluder on the IAS.

It was important to achieve a V-shaped posi-
tion of the occluder on the aorta (Fig. 3) to avoid
the occluder resting against the free wall of the
atrium and the aorta, which could lead to a high
risk of erosion.

Due to the absence or deficiency of the aor-
tic rim, there are some specifics of implantation
that differs the procedure from the standard
one. In case of the absence or deficiency of the
aortic rim, a number of techniques can be used
to center and fix the occluder:

(1) expanding the left atrial disc in the left or
right superior pulmonary vein or left atrial auri-

cle; (2) occluder implantation using balloon-
assisted technique.

Another effective method is a preliminary
increase of delivery system bending and rota-
tion clockwise or counterclockwise after ex-
panding the left atrial disc (7). Control ECHO
and angiography were performed intraopera-
tively before and after the disconnection of de-
livery system from the occluder.

Each patient with an implanted occluder un-
derwent ECHO and ECG on the day of implan-
tation and the next day. Cardiologists of the
Cardiac Surgery Department of N.F. Filatov
PCCH monitored the patients on outpatient
basis. Follow-up ECG and ECHO data were
assessed after 1, 3, 6, 12 months and once
a year thereafter. The duration of long-term
follow-up ranged from 8 months to 11 years
(mean 6 years).

Results

The procedure was successful in 98.8%
cases. 86 occluders were successfully im-
planted in all patients with ASD and deficiency
or absence of the aortic rim. Only in one case
it was decided not to perform the occluder
implantation due to increased risk of erosion.
In this case, ECHO data showed that the device
is rested on the free wall of the atrium and the
aortic root in the other side.

Discrepancy between the assessment of
ASD size using preoperative transthoracic
echocardiography and intraoperative balloon
measurement or transesophageal echocardi-
ography was less than 10%.

Life-threatening complications such as de-
vice migration, aortic and atrial wall erosion,
thromboembolism, infective endocarditis,
complete AV block were not reported either in
the early or in the long-term follow-up period.
However, 15 patients (5.22%) had migraine-
like pain occurred 0-4 months after surgery,
and it has resolved after intensification of anti-
platelet therapy with Clopidogrel. A nickel hy-
persensitivity test was not performed. In 20
patients (6.96% of all patients) the migration
of the pacemaker and atrial rhythm were re-
ported in the immediate postoperative period
after occluder implantation on the ASD. In ad-
dition, in the early postoperative period 1st
degree atrioventricular block (AVB) was obser-
ved in 11 patients (3.83%), however, the atrio-
ventricular conduction was restored in one
month after surgery as determined by ECG
data at the control examination by cardiolo-
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During the observation period (from 8 months
to 11 years, mean 6 years) no significant rhythm
and conduction disturbances were reported.
According to the ECHO data, no formations
suspicious for blood clots were detected in the
early postoperative period of 6 months. The oc-
cluder was securely positioned on the IAS, and
no blood shunting through the occluder was
noted.

Discussion

In 2004 the first work was published con-
cerning the identified erosion of the aortic wall
and atrium in patients after implantation of the
Amplatzer Septal Occluder (ASO) (8). The per-
centage of erosions of the aortic and/or atrium
wall was 0.1%. This complication occurred
during the period from 5 days to 3 years after
surgery. The perforation site was located in the
area of atrial roof close to aortic root, while in
the most cases there was a deficit or absence
of the ASD’s aortic rim (8, 9).

Subsequently, DiBardino et al. reported ob-
servations concerning ASO insertion during the
period between 2002 and 2007, when perfora-
tion caused by erosion of the atrial and aortic
walls was found to be the second most com-
mon complication (22.9%) after device migra-
tion (51%).

Analysis of the data showed that mortality
after occluder placement associated with ero-
sion was 0.05%, which is lower than the mortal-
ity rate of 0.13% after surgical closure of an
ASD (10).

It should be noted that this complication is
mainly linked to the use of Amplatzer (ASO)
occluder, however this complication was also
reported for devices with similar designe, for
example, Clamshell Cardio SEAL device (NMT
Medical), ATRIASEPT occluder, Cardio Logic,
Thirsk, UK) which are no longer used (11, 12).

Meanwhile, Korzh and colleagues implanted
Lepu Medical occluders (Shanghai Shape
Memory Alloy Co., Ltd, China) with 99.3% suc-
cess rate, both in adults and children. In 271 pa-
tients with ASD and aortic rim deficiency 272 oc-
cluders were successfully implanted. In 2 (0.7%)
cases, after the placement of occluder in an
ASD with a deficit of the aortic rim, the occluder
dislocated into the right atrium, and afterwards
it was surgically removed. Author emphasizes,
that no erosion of the aortic wall and atrium was
reported in this case (13, 16).

Important aspect of the safe occluder instal-
lation is the evolution of devices, namely, the

improved “softness” of design and material of
the occluder. Currently ASO's main competitor
is Occlutech Figulla Flex Il. To date, 8 clinical
cases of erosion in children after implantation
of these devices (Occlutech) with various mod-
ifications (Figulla Flex N, Flex I, and Flex Il) have
been published. The mean age of patients was
8 years (4-38), and 3 children had aortic rim
deficiency.

In other three cases the surgeon exceeded
the size of installed Occlutech device by
2 mm relating to largest defect size according
to TEE and/or measuring balloon data. All
patients underwent emergency surgery with
removal of the occluder and suturing of the
erosion. Presented works suggests that this
complication occured due to the violation by
surgeons of the procedure safety require-
ments (6, 14).

For trained specialists, the procedure of
X-ray endovascular implantation does not as-
sociated with significant technical difficulties.
However, improper selection of the too large
occluder in relation to the ASD size may lead to
life-threatening complications such as erosion
and complete AV block (3, 14). Therefore, it is
important not to exceed significantly the ratio
between the device size and the weight of the
patient — the optimal coefficient is up to 1. At
the same time, a number of authors allowed a
higher coefficient up to 2.3, like Dr. Fraisse and
colleagues, which, however, more often led to
the significant complications such as marked
mitral regurgitation, device dislocation and ero-
sion of the aortic wall (3, 15).

One of the most important requirement for
successful and safe surgery is an accurate pre-
operative diagnosis with an assessment of mor-
phological features of an ASD: size and anato-
my of the defect, number of defects, presence
and density of the septum rims (8).

Conclusion

X-ray endovascular occlusion of ASD is a
highly effective and safe technique for correc-
tion of secondary ASD, including cases with
deficiency or absence of aortic rim.

Important details of this procedure as fol-
lows:

1) careful intraoperative ASD measurement
using TE ECHO and measuring balloon for ad-
equate selection of the occluder size;

2) modernization of the delivery system to
create a convenient occluder angle and careful
control of the process.
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Upecko>xHOe KOpOHapHOe BMeLLaTe/IbCTBO
BbICOKOrO pMCKa Ha CTBOJIE JIieBOM KOPOHApPHOM
apTepHU C KapAHOTreHHbIM LUOKOM NpHU NoAAEpPXKKe
BeHOapTepHasibHOW 3KCTPaKoOpnopasibHOH
MeMOpaHHOM OKCUTeHaLUuH

A.l. KocoyxoB', A.W. yna', H.I'. XopeBs?, E.fO. l'y6apeHko', A.Tl". TbipbILLKNH',
A.B. lNaHtokoB’, KO.I. Yavika', C.B. XKuakoB', B.B. [1oaKOBbIDKUH',

3.T. lagxumypanoB’, A.H. Jlemne', [.B. Jieekosckuii'*, C.A. LLnmannH’,
E.I' Camanruyk', E.B. TpybuHa', T.H. BopoTHukoBa'

" KIFBY3 “AnTtavickuwii KpaeBow kapanoaorndeckuii avcrnaHcep”, bapHayn, Poccusi

2re0Yy BO “Antarickuii rocynapCTBeHHbIV MeauLMHCKuA yHuBepeutetT” MuH3apasa Poccun,
bapHayn, Poccus

Moy aTtepoCcKIEPOTUYECKOM MOPAXEHNN HEIALUMLLIEHHOrO CTBOJ1a J1E€BOV KOpoHapHou aptTepun (CTJIKA) BO3-
HuKaeT 60sbLIas 30Ha ULLIEMUN MUOKapAaa, C 3TUM CBSI3aHbl BbiCOKasi YactoTa Heb1aronpusiTHbIX COObITUL
1 Heb1aronpusITHbIY MPOrHO3 B 3TOV rpyrire naumeHToB.

CreHo3 CTJIKA 4acto conpoBoxXgaeTcsi MHOrOCOCYANCTbIM MOPaXeHNeM KOPOHapHbIX apTepuii. B cayvae
ocTporo kopoHapHoro cuHapoma (OKC) cteHo3 CTJIKA moxeT 6biTb kak ripuduHov pa3sutus OKC (cumnTom-
06YCJ/IOB/IEHHbIV), Tak M COMYyTCTBYIOLUMM MOPaXeHUeM, Korga CUMIITOMCBS3aHHON apTepueli siBAsSeTcs
Apyrasi KopoHapHasi apTepusi.

lNoka3aHusi, CpOKU peBacKynsapu3aumnm Muokapaa 1 Bbloop METOA0B JIEYEHUS, TaKUX KaK YPECKOXHOE KOPO-
HapHoe BmewarenbcTBo (YKB), kopoHapHoe wyHTupoBaHue (KLL) nan codeTtaHve aTux nogxonoBs, 3aBUCST
OT PaKkTOpPOB pycKa v COMyTCTBYIOLUMX 3a00€BaHWIA Y NaLNEHTa, a TakXXe BbipaXeHHOCTY MoPaxeHusi Kopo-
HapHbIX apTepPU.

Kak KLU, tak n YKB nmeroT orpaHndeHusi. Xupypr oTkasblBatoT B BblrnoHeHun KL Ha OCHOBaHUN BbICOKOrO
pyvicka onepauuu, oTpaxaemoro Lkanoi EuroSCORE Il. ®akTopbl, accoymmpoBaHHbIE C XUPYPru4yecKom
cmepTHocTbio nocse KLU: OKC, Hu3kasi cokpatuTesibHas QyHKLMS JIEBOIO XeJlyn04Ka, BbICOKUN PUCK reMop-
parn4ecknx OCJ/IOXKHEHUV Ha (OHe ABOVHOV aHTuarperaHTHOU Tepanuuv, OXVUPEHUE U COMyTCTBYIOLLNKI
KOMOPOUAHBIN POH.

lpeBeHTBHOE MPUMEHEHNE METOLOB MEXaHUYECKOK noanepXku kpoBoobpalueHus npu YKB Bbicokoro
pycKa, B TOM YUCJIE C UCMOJIb30BaHNEM 3KCTPAKOPNOpaibHOM BEHOapTepuaabHOW MeEMOPaHHOM OKCUreHaLmm
(BA-OKMO), MOXET CHU3UTb PUCK OCJIOXXHEHWV AJ151 AAHHOV KaropThbl NaLyeHTOB.

lpencrtaBnsem onvcaHue KIMHUYECKOro HaboAEeHUs 3HAOBACKYJ/ISPHOIO JI€HEHUS MaLUeHTKU MOXWUI0ro
Bo3pacTta c rnopaxeHnem CTJIKA ¢ ncnonbzosaHunem BA-9KMO.

KntoyeBbie csioBa: MHOroCOCYANCTOE MOPAXEHNE KOPOHAaPHbIX apTEPUI, CTBOJT JIEBOK KOPOHAPHOM apTepum,
OCTPbIVi KOPOHAPHLIV CUHAPOM 6e3 noabema cermeHTa ST, 4PEecKOXHOE KOPOHapHOe BMELLATEesbCTBO,
aKcTpakoprnopasbHas MeMbpaHHasi OKCUreHaLmsl

High-risk percutaneous coronary intervention

on the left main coronary artery complicated

with cardiogenic shock, with the aid of veno-arterial
extracorporeal membrane oxygenation
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According to WHO, ischemic stroke is the third most common cause of mortality in industrial world. To date,
there are three methods for th prevention and the treatment of ischemic stroke, namely, pharmacological,
surgical and endovascular techniques. For this reason, the studies aimed at the comparison of these methods
outcomes in various categories of patients are extremely significant. Randomized trials have shown
comparables results of carotid endarterectomy (CEE) and carotid stenting (CS) in symptomatic patients, while
in asymptomatic patients, the aggressive approach to the revascularization of the carotid arteries has no
advantages in comparison with conservative therapy. The choice of the treatment tactics in these patients
should be based on a meticulous evaluation of each case. Numerous randomized trials comparing the methods
of treatment of the ischemic stroke conducted to this day are not without biases and do not always answer all
the questions. New results of the ongoing randomized trials expected in 2019 and 2020 will probably provide
answers to the remaining questions concerning the tactics of treatment of the ischemic stroke in symptomatic

and asymptomatic patients.

Keywords: ischemic stroke, carotid endarterectomy, carotid stenting.

Cnuncok cokpalieHumn

Al — apTepuanbHOe gaBneHune

KAl — kopoHaporpadpwus

YCC — yacToTa cepageyHbiX COKpaLL,eHnin

CT1JIKA — cTBON N1€BOI KOPOHAPHOW apTepumn

MVIDKA — nepepHas mexokenynovkoBasi ap-
Tepus

B — onaroHanbHas BETBb

OA - ormnbatouias aptepus

MpA — npomexyTo4Hasa apTepus

MKA — npaBasi KOpoOHapHasa apTepus

YKB - 4peckOoXHOe KOPOHapHOe BMella-
TeNbCTBO

BA-OKMO - BeHoapTepuanbHasi 3kcTpa-
KopropasbHast MemMbpaHHasa okCUreHaums

OKC - ocTpbIih KOPOHAPHbIN CUHAPOM

AKLI — aopTOKOpOHapHOE LWYHTUPOBaHUE

OHMK - ocTpoe HapylieHne MO3roBoro
KpoBOOOpaLleHus

DK — pyHKUMOHaNbHbIN Knacc

®B - dpakuua Beibpoca

HIMB — H1XHAS nonas BeHa

[TK — runepTpodus neBoro xenynoyka

MOKIT — mexokenygo4vkoBasi neperopoaka

MMM JTXK — nHgekc maccbl Mmokapaa fieBo-
ro Xesnyaoydka

Mpn aTepocknepoTUYEeCKOM MNOpaxXeHunn
HEe3aWMLLEHHOro CTBOJMA JIEBOWM KOPOHAPHOMN
aptepun (CTJIKA) BO3HMKaeT OofblUas 30Ha
VwemMunn Mmokapaa, ¢ 3TMM CBsi3aHbl BbICOKas
yacToTa HeGNaronpuUsaTHbIX COBbITMI 1 HebBna-
rONPUATHbBIA NPOrHO3 B 3TOW Fpyrnne nauneH-
ToB (1, 2).

CteHo3 CTJIKA yacto conpoBoXxaaeTcs
MHOIrOCOCYOMUCTbLIM MNOpaXeHnemM KOpOoHapHbIX
aptepwui. B crnyyae oCcTporo KOpoOHapHOro CUH-
apoma (OKC) cteHo3 CTJIKA MOXeT BbiTb Kak
npuynHoi passutna OKC (cumntomobycnos-
JIEHHDbIN), TaK 11 CONYTCTBYIOLLNM MOPaKEHUNEM,

KOorga CUMMTOMCBSI3aHHOW apTepuen sBns-
eTcsa apyrasi KopoHapHasa aptepus (3).

Moka3aHunga, CpOKM peBacKkynspusaumnm
Muokapga n BblOOp METOO0B NEYEHUs, TaKuUxX
KaK 4YpEeCKOXXHOE KOPOHaApHOE BMELaTeNbCTBO
(YKB), kopoHapHoe wyHTnpoBaHune (KLW) nnn
co4YyeTaHme 3TUX Noaxoa0B, 3aBUCAT OT pakTo-
pPOB pucka M COMyTCTBYWOLWMX 3aboneBaHuin
y NaumeHTa, a Takxke BbIPaKEHHOCTM Nopaxe-
HUA KOPOHapHbIX apTepui (4, 5).

Kak KLU, Tak n YKB vmetoT orpaHuveHus.
Xnpyprn oTkasbiBaloT B BbinosiHeHn KLU Ha
OCHOBaHMK BbICOKOIO pycka onepauumu, otTpa-
xaemoro uwkanon EuroSCORE IlI. dakTopebl,
accoUMMPOBaAHHbIE C XUPYPruvyeckom cMepT-
HocTbio mocne KLI: OKC, Hu3kas cokpatu-
TenbHass PyHKUMS NIEBOro XXesnyaoyka, BblICO-
KW PUCK reMOopparnyeckmx OCIIOXHEHUI Ha
dOoHe [OBOMHOWM aHTMarperaHTHoOM Tepanuu,
OXNPEHNE M COMYTCTBYIOLWMIA KOMOPOUAHbLIN
®OH (6, 7).

MpeBEHTMBHOE NPUMEHEHVE METOO0B Me-
XaHU4YeCcKoW nonaepXkm KpoBoobOpalleHus
rnpu YKB BbICOKOro pucka, B TOM 4yucne c uc-
MnosNb30BaHMEM 3KCTPaKOPropasbHON BEHO-
apTepuanbHO MeMOpaHHOW OoKCcUreHauuu
(BA-OKMO), MOXET CHU3UTb PUCK OCJIOXHE-
HUIA ONS OAHHOW KaropTbl NauueHToB (8, 9).

MpencrtaBnsgem onucaHune KIMHUYECKOro
HabnoeHUa 3HO0BACKYNAPHOro JieYeHus
MaUNEHTKM MOXMNIOro Bo3pacTta C NopaKeHu-
em CTJIKA ¢ ncnonbsoBaHnem BA-OKMO.

KnuHnyeckoe HaGnogeHue

MaunenTtka M., 69 net, noctynuna B AnTanckmi
KpaeBon kapauonornyeckmn gucnadcep 25.11.22
B 18:19 ¢ xanobamu Ha ymepeHHbIn ANCKOMPOpPT
3a rpyamMHON, TOLWHOTY.

PaHee 6e3 mwemmnyeckoro aHamHesa. vnep-
TOHM4yeckass 0one3Hb AJNTENIbHO C MOBbILLIEHVEM
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Puc. 2. CteH03 90%.

AL po lll cteneHn apTepuanbHOW FMNEPTEH3UN.
OHMK B 1987, 2002 rr. NapokcmnamanbHasa popma
dubpunnauun npeacepann onuTtenbHo, 6e3 no-
CTOSIHHOIO MNpMemMa aHTUKOoarynsaHToB. B TeuyeHune
8 Mec KnmMHMyYeckas kapTuHa CTEHOKapAUM Hanps-
XeHns Ha yposHe || PK. MoCTOSAHHO NpUHUMaEeT
aHananpun 40 mr/cyT, 6uconposon 5 Mr. YxyaueHue
COCTOSIHUS B A€Hb NOCTYMNJIEHNS C yTpa B BUAE MO-
SABNIEHNS UHTEHCMBHOW Aassien 601 3a rpyamHom
6e3 nppaanauum 6onee 20 MnH, cnabocTb, NOTNU-
BOCTb, CHxeHne Al no 70/40 Mmm pT.CT.

ConyTcTByloWasa naTtonorvs npeacraBseHa ca-
xapHbIM anabeTom 2 Tuna (Ha nepopasnbHOW caxa-
pPOCHMXaloLEN Tepannmn), OCNOXHEHHbIM AnabeTu-
YECKOW MakpoaHruonaTuen n MmkpoaHrmonaTmen;
peBMaToMaHbIM NOMapPTPMUTOM, aTEPOCKIEPO30M
apTepuin HUKHUX KOHEYHOCTEN, CUMHAPOMOM PeiHo,
XPOHMYECKMM FrEMOPPOEM.

OO6bLEKTUBHO MPW MOCTYMJIEHNUN COCTOSHUE TSA-
Xenoe, NpU3Haky gpixaTeNbHOW HeAOCTAaTO4YHOCTMU
(catypauus 90%), runotonun (A, 80/40 mm pT.CT.),
TOHbI cepaua NPUrAyLWeHbl, PUTM HENPaBUIIbHbIN,
YCC 120 B MUHYTY.

Mo 3K dpunbpunnaumsa npencepavii ¢ HacToTOM
cokpalleHunii xenyao4koB okosio 110 B MUHYTY, ae-
npeccus cermenta ST B |, II, lll, aVF, aVL, V;-V,
0o 2 mm. B cBa3um ¢ namenerHnamm no 9K n HecTa-
OUNBHOCTBIO FEMOAVHAMMKN MoJaHa Ha 3KCTPEH-
Hyto KA.

Mo akcTpeHHo KAT: Tun kpoBOCHabXXeHNs MUO-
kapoa — nesbli. CTJIKA — cTteHo3 90%. MNMMVIXKA -
CTeHo3 B BepxHel TpeTn 90%, ot 1B 70%, B cpen-
Hel TpeTn 90%, cTteHo3 NpA B BepxHel TpeTu 80%.
OA - cTteHo3 B BepxHel Tpetn 90%, B cpenHen
Tpetn 90% (puc. 1, 2). NMKA - 6e3 naronorum
(puc. 3).

Mocne akcTpeHHom KAI B CBSI3M C TAXECTbIO CO-
CTOSIHMA NepeBeAeHa noj, HabnaeHe B yCNoBUs
peaHnMauun, roe npoBefeHbl AOMNOAHUTENbHbIE
MeTOoAbl UCCNeLOBaHUS.

JNabopaTopHO: AOCTOBEPHbIN NPUPOCT Kapamno-
MapkepoB, TpoMmbouuTos 491 - 10%/n, nenkounTos
23,9 - 109/n, remorno6uH 134 r/n, nenkounTtypus,
runepravkemMuns 21 MmMornb/n, naktataunaos, rmno-
KCEMUS U TMNOKaNHUS B BEHO3HOW KPOBMU.

MHCTpyMeHTanbHble 00CnenoBaHUs: PEHTreH
OpraHoOB rpygHON KNETKM — BbIPaXEHHbIN 3aCTOM
B nerkmx. 3IxoKl: cHuxeHne ®B po 36%
(no TerxonbLly), NPU3HAKN IEFOYHOWN rMNEPTEH3UN
(CAO X 48 mm prt.cT., HMNB 20 mMm, cnapaeTcs Ha
Booxe meHee 50%), MK (UMM JIK — 119 r/m?),
yMepeHHas MUTpasbHas HeLOoCTaTOYHOCTb, MMMo-
akmMHe3 BepPXyLUKM 1 nepenHen cterkn JIK, MXKT1.

HayaTta Tepanua auypeTtukamm, UHOTPOMHas
M pecnupatopHas noggepXxka, aHTUKOArynasHTbl,
MHPY3NOHHaa Tepanua, MHCynMHoTepanus. MNoBbl-

YpeckoxHoe KOpOHapHOe BMELLIATeIbCTBO BbICOKOIO PMCKa Ha CTBOJIE JIeBOV KOPOHAPHOV apTepum
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Puc. 4. MNocne BAMN CT/1IKA 6annoHamu 1,5 x 20 mMm,
2,5 % 18 MM, cTarHaumsa KOHTPACTHOr O BELLECTBA B CUHY-
cax BanbcanbBbl.

LeHre Ao3bl MHOTPOMHbLIX NpenapaToB adpdekTa He
nano, y 60nbHOI nporpeccupoBana KianHu4eckas
KapTuMHa OCTPOW JIEBOXENYO0YKOBON HEO0CTaTou-
HOCTW.

KapamokomMaHOoom MUCKlYEHA BO3MOXHOCTb
npoBeaeHnsa AKLL B cBSI3M C BBICOKMM Nepuonepa-
LWOHHBIM PUCKOM. [PpUHATO peleHne O CTEHTU-
poBaHun CTJIKA ¢ nepexogom Ha NMMXA no xmn3-
HEHHbIM nokasaHuam npu nogaepxke BA-OKMO.
26.11.22 B3arta Ha YKB.

B acentuyeckmx ycnoBusx cobpaH annapart
OKMO Medos Deltastream 3. Hoctyn ana SKMO
BbIMNOJIHEH MYHKLMOHHO: MO NPOBOAHWKY YyCTaHOBME-
Ha 3abopHasa kaHionsa 24 Fr B npaBylo GeOpeHHyio
BEHy, BO3BpaTHas kaHionsa 18 Fr yctaHoBneHa B ne-
BYIO 06LLYyI0 6eapeHHyto apTeputo, BBeaeHo 5000 E/,
renapuvHa. lMonoxeHve kaHioNb BEPUOULMPOBAHO
rnoa, PEHTreHoNornyecknm KoHTponem. HauaTta
OKMO c¢ napameTtpamu: notok Kpoeu 3,0 1/MuH,
rnoTok rasa 2,6 n/muH, 3600 06/MuH, gaBneHme 3a-
6opa 35 MM pT.CT., JaBfieHne Nocne okcureHaTopa
275 mm pr.cT., ACT 485 c.

BbinonHeHa NyHKUMA 1 KaTeTepu3aums nNpaBon
Jly4eBO apTepumn, NPOBOOHMKOBLIA KaTeTep ycTa-
HoBneH B ycTbe CTJIKA. YcTaHOBEHbI KOPOHAPHbLIE
NPOBOOHUKM B aucTanbHble otaensl OA u MMXKA.
BbinonHeHa nocnepoBaTenbHas npegunaraums cre-
Ho3a CTJIKA 6annoHamu 1,5 x 20 mm, 2,5 x 18 Mmm,
komMmnpeccus 14 atm (puc. 4).

Mocne 6GannoHHOM nNpegunaTauun BbIMOSHEHO
CTeHTMpoOBaHMe BepxHen Tpetn MNMMXA cTeHTOoM
C nekapcTBeHHbIM nokpbiTnem 3,0 x 28 MM, KOM-
npeccua 14 atm. JJanee BbINOJIHEHO MPOBU30OPHOE
cteHTmpoBaHue CTJIKA c nepexogom Ha MNMIVIDKA cTeH-

Puc. 5. lNocne cteHtTupoBaHus NMMXA n CTJIKA.

TOM C JIEKAPCTBEHHbLIM MOKpPbITUEM 3,5 X 33 MM,
komnpeccua 14 atm (puc. 5).

BbINONHEH PEKPOCCUHI NPOBOAHUKOB. Yepes
A4YEeNKy CTeHTa BbinonHeHa DannoHHaa aHrmonna-
cTuka B yctbsix OA n MpA 6anoHamu 2,0 x 10 Mm,
3,0 x 15 mm (puc. 6, 7). PesynbtaTt nocne BAI ye-
pes a4erikm cteHTa B ycTbsax OA u MpA.

Janee npokcumanbHas onTMMM3auuvs B CTEHTE
CTJ1IKA 6annoHom 3,5 x 10 mm, 14 atM. Ha KOHTpO-
nle ocTtaTtoyHble cTeHo3bl ycTb OA u TMpA 40%.
LaHHbIx 06 aMbonusaumn ANCTanbHOro pycna Her.
OucTanbHbli kpoBoTok TIMI I (puc. 8).

B TeuyeHue npouenypbl COCTOSIHUE TSXKEOe.
CTtabunmnsaumsa reMmoamHaMmkm OCTUNHYyTa 3a CHET
OKMO un uvHOTpOMHbIX npenapaTtoB. OTMeyanachb
cTarHaums KOHTpacTa B CUHycax BanbcanbBbl
BBUAY OTCYTCTBUSA 3DDEKTUBHOIO CEPAEYHOIO Bbl-
6poca.

OTknioveHme SKMO npoeeaeHo 26.11.22 nocne
MOCTENMEHHOI0 CHUXEHUS CKOPOCTU nepdy3nun co-
rMacHO NPOTOKOMyY y4pexaeHus. Nocne otnyyeHus
cTabunbHas remoanHamuka, AblXxaHue CamMoCTOs -
TenbHoe, catypauusa 98% Ha ¢poHe nHcydpbnaumnm
kncnopoga 5 n/MmuH. Bpuragon ceppnevyHo-cocyam-
CTbIX XMPYProB Npon3BeaeHo yganeHme obenx ka-
HoNb. [py M3BNeYEeHUU apTepuanbHOW KaHIONU
npoBedeHa aHruonaacTuka KceHonepmukapnom
neBow obLert 6eapeHHON apTepUn BBUAY HANUYUS
B MPOCBETE LUMPKYSIPHON aTepOCKNepOoTUYECKON
OGNAWKN C BblpaXkeHHbIM KaJIbLIMHO30M C npopac-
TaHMeM BO Bce cnou, Ha 60% nepekpbiBaOLLEN
NpPOCBET apTepun.

Mpu panbHelwem HabaEeHUN Pa3BUTME NOCT-
remMopparm4eckon aHemumn, runepdepmMmeHTeEMUn.

Ne 70, 2022



INTERVENTIONAL CARDIOLOGY

Puc. 6. BAll yepes a4eliky cTeHTa MNpA.

Puc. 8. ®uHanbHbIl pesdynbraT.

CWHYCOBbLIN PUTM BOCCTAHOBMUIJICA CIMOHTAHHO.
Mpwn ouenke BKI B AMHaMuMKe BbICTAB/IEH OMArHO3
nepegHero He-Q-nHdapkTa mmokapaa ot 25.11.22.
B ycnoBusx peaHumaumm Ha ©GoHe Tepanumn
cTabunmnsaums COCTOSIHMS, NpoBoAMIAaCb remo-
TpaHchy3ns apUTPOLIUTHOM MaccCbl, aHTUMNKPOO-

Puc. 7. Pesynbtat nocne BAI yepes s4eriku cTeHTa
B yCcTbsx OA n MpA.

Haga Tepanns C Lenbio NPoduNaKkTUkKu MHOEKLMOH-
HbIX OCNoXHeHun nocne AKMO.

07.12.22 nepeBeneHa B oOLLyi0 nanarty. AHrmn-
HO3Hble 60NN HEe peuuavBMPOBaNn, 3acTOlHbIE AB-
JIeHUs1 KynMpoBaHbl, reMmoauHamMmka ctabusbHas,
nabopaTopHO komneHcupoBaHa. Mo 9xoKI B anHa-
Muke @B 52%. PeabunutmpoBaHa no WHAVBUAY-
a/lbHOMY PEXUMY C Y4eTOM aCTEHUN, KOMOPOUAHOW
natonormn (pesmatoungHbii nonuaptput, OHMK).
BbinncaHa 16.12.22 B yooBNeTBOPUTESIBHOM CO-
cTosiHUKW. [JaHbl pekoMeHaauum Ha aMmbynaTOpPHbIA
artan.

3aksoyeHne

JaHHbIN KITNMHNYECKNI Cllydanr B O4epeaHomn
pas nokasbiBaeT cnacuTenbHyo posnbk BA-OKMO
NPy SHAOO0BACKYNSAPHOW KOPOHAPHOW pPEeBaCKy-
napusaumm y 605bHbIX C KpaHe BbICOKUM Me-
pronepaunioHHbIM PUCKOM U HEBO3MOXHO-
CTblO NPOBEAEHUSA XUPYPrM4ECKOW PeBACKYISA-
pusauun. Jliobble BMmelwlaTtenbctBa Ha CTJIKA
nop, npukpbiTem BA-OKMO TpebytoT BbICOKO-
ro YPOBHSA KBanudumkaumm n CKOOpOMHNPOBaH-
HOCTW BCEeN KapOMOoKOMaHab!.

YpeckoxHoe KOpOHapHOe BMELLIATeIbCTBO BbICOKOIO PMCKa Ha CTBOJIE JIeBOV KOPOHAPHOV apTepum
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List of abbreviations
CAG - coronary angiography
LMCA - left main coronary artery
AIVA — anterior interventricular artery
DB - diagonal branch
CA - circumflex artery
ImA - intermediate artery
RCA - right coronary artery
PCI — percutaneous coronary intervention
ECMO - extracorporeal membrane oxygen-
ation
IABP — intra-aortic balloon counterpulsation
MI — myocardial infarction
CAD - coronary artery disease
CABG - coronary artery bypass grafting
ACA — acute cerebrovascular accident
FC — functional class
EF — ejection fraction
IVC — inferior vena cava
LVH - left ventricular hypertrophy
IVS — interventricular septum
LVMI — left ventricular mass index

Clinical case

Patient M, 69 years old, admitted to the Altai
Regional Cardiological Dispensary on Novem-
ber 25, 2022 at 18:19 with complains of moder-
ate retrosternal discomfort and nausea.

No previous history of ischemic events.
Chronic hypertension with BP increase up to
3rd stage of arterial hypertension. ACA in
1987, 2002. Chronic paroxysmal atrial fibrilla-
tion without continuous use of anticoagulants.
Clinical signs of exertional angina (2nd FC) for
8 months. The patient continuously takes enal-
april 40 mg/day, bisoprolol 5 mg. The patient’s
condition worsened in the morning of admis-
sion with intense pressing retrosternal pain

without irradiation over more than 20 minutes,
weakness, sweating, lowering blood pressure
to 70/40 mm Hg.

Concomitant diseases: type 2 diabetes mel-
litus (the patient receives oral hypoglycemic
therapy) complicated by diabetic macroangi-
opathy and microangiopathy; rheumatoid ar-
thritis, peripheral arterial disease, Raynaud's
syndrome, chronic hemorrhoids.

Objective findings upon admission: patient’s
condition is severe, signs of respiratory failure
(saturation 90%), hypotension (BP 80/40 mm
Hg), muffled heart sounds, irregular rhythm,
heart rate 120 per minute.

ECG data: atrial fibrillation with ventricular
contraction rate of about 110 per minute, seg-
ment ST depression in I, II, lll, aVF, aVvL, V;-V,
up to 2 mm. The patient was referred to the
emergency CAG due to ECG changes and
hemodynamic instability.

Emergency CAG: type of myocardial blood
supply — left-sided. LMCA - stenosis 90%.
AIVA — stenosis in the upper third 90%, from
1DB - 70%, in the middle third — 90%, RA ste-
nosis in the upper third 80%. OA - stenosis in
the upper third 90%, in the middle third 90%.
(Fig. 1 and Fig. 2). RCA — no abnormal changes
(Fig. 3)

After emergency CAG, due to the severity of
condition, the patient was transferred to the in-
tensive care unit for monitoring where addi-
tional diagnostic tests were performed.

Laboratory results: significantly increased
cardiac marker levels, thrombocytosis of

491 x 10°/L, leukocytosis of 23.9 x 10%/L, hae-
moglobin of 134 g/L, leukocyturia, hypergly-
caemia of 21 mmol/L, lactic acidosis, hypox-
emia, and hypocapnia in venous blood.

Fig. 1. AIVA, CA and RA

Fig. 2. Stenosis 90%.
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Fig. 3. RCA.

Instrumental examinations: Chest X-ray -
marked pulmonary congestion. Echo: EF de-
creased up to 36% (according to Teichholz),
signs of pulmonary hypertension (RV SP 48
mmHg, IVC 20 mmHg, deflates to less than
50% on inhalation), LVH (LVMI — 119 g/m?,
moderate mitral insufficiency, and hypokinesis/
akinesis of the apex and anterior wall of LV, IVS.

Diuretics, inotropic and respiratory sup-
ports, anticoagulants, infusion therapy, and
insulin therapy were initiated. Inotropic drugs
dose increase was not effective, and clinical
signs of acute left ventricular failure were pro-
gressed.

The cardiac team rule out possibility of CABG
due to the high perioperative risk. A decision to
stent LMCA with transition to AIVA with aids of
veno-arterial ECMO was made for life-saving
reasons. On November 26, 2022, the PCI pro-
cedure was performed.

In aseptic conditions, Medos Deltastream
3 ECMO device was assembled. ECMO access
was performed through the puncture: 24-Fr
drainage cannula was inserted over a guidewire
into the right femoral vein and 18-Fr return can-
nula was introduced to the left common femoral
artery, 5000 IU of heparin administered. The
cannula positions were verified with X-ray.
ECMO was started with the following param-
eters: blood flow — 3.0 L/min, gas flow -
2.6 L/min, pump speed — 3600 rpm, drainage
pressure — 35 mmHg, post-oxygenator pres-
sure — 275 mmHg, ACT — 485 sec.

Puncture and catheterization of the right ra-
dial artery were performed, and a guiding cath-
eter was placed into the LMCA ostium. Coronary
guidewires were placed to the distal segments
of the CA and AIVA. Sequential pre-dilation

Fig. 4. After LMCA angioplasty with balloons 1.5 x 20 mm
and 2.5 x 18 mm there was a contrast agent retention
in the sinuses of Valsalva.

Fig. 5. After stenting of AIVA and LMCA.

of the LMCA stenosis was performed with
1.5 x 20 mm and 2.5 x 18 mm balloons at
14 atm compression. (Fig. 4)

After balloon pre-dilatation, stenting of the
upper third of LMCA was performed with
3.0 x 28 mm drug-covered stent at 14 atm
compression. Then provisional LMCA stenting
with transition to AIVA was performed with
3.5 x 33 mm drug-covered stent at 14 atm
compression (Fig. 5).

The guidewires were recrossed. Balloon an-
gioplasty at the CA and ImA ostia was per-
formed through the stent cell with 2.0 x 10 mm
and 3.0 x 15 mm balloons (Fig. 6, 7).

Then, the proximal optimization in the LMCA
stent was performed with 3.5 x 10 mm balloon
at 14 atm. Control examination showed residual

YpeckoxHoe KOpOHapHOe BMELLIATeIbCTBO BbICOKOIO PMCKa Ha CTBOJIE JIeBOV KOPOHAPHOV apTepum
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Fig. 6. Balloon angioplasty of the ImA through
the stent cell.

Fig. 7. Results after balloon angioplasty through the
stent cell at the CA and ImA ostia.

Fig. 8. Final result.

stenoses of 40% at the CA and ImA ostia. No
evidence of distal embolization in the vascular
bed was observed. Distal blood flow is TIMI 1lI
(Fig. 8).

Throughout the procedure the patient condi-
tion was severe. Hemodynamic stabilization
was achieved by means of ECMO and inotropic
drugs. Contrast agent retention in the sinuses
of Valsalva was attributed to the poor cardiac
ejection.

ECMO was discontinued on November 26,
2022, after a gradual decrease in perfusion rate
in compliance with the institutional protocol.
After discontinuation, haemodynamics was
stable, breathing was unassisted, and satura-
tion on oxygen insufflation (5 L/min) was 98%.
Both cannulas were removed by the cardiovas-
cular surgery team. During the removal of the
arterial cannula, angioplasty of the left common
femoral artery was performed with xenoperi-
cardium, since there was a circular atheroscle-
rotic plaque with significant calcification, which
penetrated through all layers and occluded
60% of the artery lumen.

During further observation, post-haemor-
rhagic anaemia and hyperenzymemia were re-
ported. Sinus rhythm was restored spontane-
ously. Based on ECG monitoring, anterior non-
Q-wave myocardial infarction was diagnosed
on November 25, 2022. In the ICU setting and
on the background of the therapy, the patient
condition stabilized. Red blood cells were trans-
fused and antimicrobial therapy was adminis-
tered to prevent post-ECMO infectious compli-
cations.

On December 7, 2022 the patient was trans-
ferred to a general ward. There was no recur-
rence of angina; congestion was resolved;
haemodynamics was stable; and laboratory
values were compensated. Echo over time
showed EF of 52%. The follow-up care of the
patient was performed individually, considering
asthenia and comorbidities (rheumatoid arthri-
tis, ACA). On December 16, 2022 she was dis-
charged in satisfactory condition. Recommen-
dations were given for the outpatient care.

Summary

This clinical case once again proves the life-
saving role of ECMO in endovascular coronary
revascularization in patients with extremely high
perioperative risk who are not eligible for surgi-
cal revascularization. Any interventions on
LMCA with the aids of ECMO/IABP require
high-level qualification and coordination of the
entire cardiology team.
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JTanHoe neyeHWe paKa NoO4YKU — cynepcesieKTUBHas
3MOonu3aymusa c NpUMeHeHUeM MJIOCKO[ETEKTOPHOM
KOMMblIOTEepHOW TOMOrpad1u U nocnepytollem
XUPYPru4ecKou pesekuueHn

A.UN. Baropynbko'23%*, [1.B. Ko3nos*, C.I1. PeikoB', C.4. Erogare?

' FBY3 ropoaa Mocksbl “lTopoackas kKnvmHu4Yeckasi oHkoJsiorm4deckasi 6onbHuya Nel [13
ropoga Mocksbl”, MockBa, Poccusi

2000 CM-KnnHuka, Mocksa, Poccusi
3 @rAOY BO “Poccurickuii yHuBepcuTeT apyx6sl Hapoaos” MuHobpHayku Poccumn, Mocksa, Poccus

4I'BY3 ropoga Mocksbi “MOCKOBCKN MHOIOMPO®UIIbHbIVA KITMHUYECKU LeHTP "KoMmyHapka”™
3 ropoana Mocksbi, MockBa, Poccusi

HeCMOTpﬂ Ha TO 4YTO Ba>XHOCTb PEHTreH3HAOBaCKYJIAPHbIX TEXHUK B OHKOJIOIrM CTaHOBUTCS BCE 6osiee BoC-
I'lpOl/l3BO,aMMOI;1 B Poccun, b HEMHOINE KITMHUKU 1 CReLnaancTbl UMET HeobxoanMble HaBbIKM BbIMOJIHE-
HWS BMeLlatesibCTB U XXeJlaHne n3dy4atb HOBble MEeTOANKN N TAKTUKW JIeHeHWS rnaLneHTOB. Ha ato ecTb MHOXeE-
CTBO lpPU4nH, Ha4mnHas OT yCTapeBLLUVX yCJI0BHO pa6OTaiOLLlMX TeXHUK 0 HeOCTYrNHOCTU BbICOKOTEXHOJIOIrn4e-
CKOoro OﬁOpyﬂOBaHVIFI. PeHTI'eHaH,[lOBaCKyﬂFI,OHbIe BMeLLaTeIbCTBa Ha MoYKax BbIMOJIHAKTCS B O0/bLLINHCTBE
cJiyHaeB B qbeaepaanblx LeHTpax v KIIMHN4YeCKnx 6a3ax MeanLIMHCKNX UHCTUTYTOB, HO HEe 00bIYHbIX ropogckux
KIIMHNYECKUX U1 00/1aCTHbIX 60}7bHMLlaX, KOTOPBbIX B P® 60sb11MHCTBO. CTaThsi OCBELLIAET OCHOBHbIE MOMEH-
Tbl TEXHUKWN N TAKTUKU 10 FMﬁpMﬂHOMy rnoaxody B JieHeH OHKOJIOrM4ecKkux rnauneHToB C 3a0b0/1eBaHNSIMU
rno4ek.

KnioueBbie cnoBa: OHKOJ/IOrs, ornyxosb, aMO0m3aLms, nioCKOAETEeKTOPHas KOMIbIOTEPHasi TOMorpagus,
PEHTreH3HA0BACKY/ISPHOE BMELLaTeIbCTBO

Stagewise treatment of kidney cancer —
superselective embolization with the use
of flat panel computed tomography

and subsequent surgical resection

A.l. Zagorulko' 23*, D.V. Kozlov*, S.P. Rykov', S.Ch. Egodage?®

' City Clinical Oncology Hospital No. 1, Moscow, Russia
2 SM-Clinic, Moscow, Russia
3 The Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

4 Moscow multidisciplinary clinical center “Kommunarka” of Moscow Health Care Department,
Moscow, Russia

Even though the importance of X-ray endovascular techniques in oncology is becoming increasingly
reproducible in Russia, only a few clinics and specialists have the necessary skills to perform interventions and
the desire to study new methods and tactics for treating patients. There are many reasons for this, ranging from
outdated working techniques and inappropriate wages causing the lack of development of medical science in
the Territory of the Russian Federation due to the reforms carried out by relevant authorities. Endovascular
interventions on the kidneys are performed in most cases in federal centers and clinical bases of medical
institutes, but not in ordinary clinical hospitals in the cities and regionsin the Russian Federation. The article
highlights the techniques and the main tactics for a hybrid approach in the treatment of cancer patients with
kidney disease.

Keywords: oncology, tumor, embolization, flat panel computed tomography, endovascularintervention
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BeepeHue

MauyeHTbl ¢ Npu3HakamMmy ONyxoneBoro no-
paXkeHUst NoYeK N OTAroLEHHbIM “noYyedyHbIM”
aHaMHe30M NpeacTaBnsaioT cobok KaTeropuio,
acCoOLMNPOBAHHYIO C BLICOKMM PUCKOM NnoTepu
GOYHKUMN NOYKU 1IN PYHKLMOHANBLHOM Hefo-
CTaTO4YHOCTU NMOYKM MOCIIE ONEPATUBHOIO BMeE-
watenbctBa. COBMECTHblIE 0OCYXAEHNSA OHKO-
JIOrOB N PEHTreH3HA0BACKYNSAPHbLIX XUPYProB
Halwlero gmcnaHcepa npueenn K GopmMupoBa-
HUIO anropuTMa AencTBUi NPm e4eHnn naum-
EHTOB C JIOKaJIM30BaHHbIM pakom noyku (PI1),
TPeOyoLWKnX OpraHOCOXpaHsaoLWen TakTUKM
B YC/IOBUSIX MULLEMUYECKON PEIEKUMUN MOYKU.
HecmMoTps HA MHOFOYUCNEHHbIE 3NUOEMUNONO-
rmyeckme wmccnegoBaHus, nocBaweHHble P,
3TUOJIOMUA 3TUX OMYXOJIEen 40 CUX NOP He ACHa.
M3yyeHune onyxoneBoro pocrta no3BosivO Bbl-
LEeNNTb 9K30reHHble ((pakTopbl OKpYyXaloLlen
cpeapl, 06pas Xn3HW, N1ekapCTBEHHbIE nMpena-
paTbl) N BHOOrEHHbIE (BO3pacT U MoJi, ropMo-
HaJIbHbIE, FEHETUYECKME, UMMYHO0rM4eckne
1 op.) dakTopbl pucka.

UcTopua

MepBas B Mvpe ambonmsauus Obina BbiNon-
HeHa Dawbarn B 1904 r. npn 3/710Ka4e€CTBEH-
HOM OMNYXOJZIN HAPY>XHOW COHHOW apTepuun (1).
B 1969 r. A. Lalli u coaBT. BnepBbie 3KCNEPUMEH-
TaslbHO BbINOJHUAM 39MBON3AUMIO MOYEYHOW
aptepun. B 1973 . 66110 NepBoOE KIMHUYECKOE
NnPUMeEHeHne amMmboansaunm BETBEN MOYEYHOMN
apTepun npodeccopom L.E. Aimgard (2).

AnupemMuonorusa

[o HepaBHero BpemeHu PI1 cuntanca no-
CTATOYHO peaKo BCTpedyaemMon popmMon 3noka-
4eCTBEHHbIX HOBOOOpa3oBaHUA, 0gHaKO B Ha-
cTosLlee Bpems oTMe4daeTca rnobanbHbil poCT
ero 3abonesaemocTu, n Pl ctaHOBUTCA OOHUM
13 Hanbonee pacnpocTpaHeHHbIX OHKOIornye-
CKux 3aboneBaHuii. YBenuyeHne nokasaTtenemn
3a060/1eBaeMOCTM CBA3bIBAIOT KakK C Yy4LUEHU-
eM [OMarHOCTUKM HOBOOOpas3oBaHUI opraHa,
Tak U C POCTOM WUCTUHHON 3ab0neBaemMoCTu.
OTOT POCT B 3HAYUTENLHOW CTENEHM 00YCOB-
JNIeH LWWMPOKUM BHEAPEHMEM B NMPaKTUKy COBpe-
MEHHbIX METO40B AMAarHOCTUKM, NO3BOJIAIOLLNX
B 25—-30% HabnoaeHnn omarHocTMpoBaTh paH-
HUEe, KIIMHNYECKN He NMPOoSIBASIOWMECS ONYyX0n
noykn. HecMmoTps Ha TO 4TO pocT 3abosieBae-
MOCTU 1 TeMMbl MpUpocTa 0O6YCNOBAEHbI Yiyy-
LUEeHNEeM AMarHOCTUKKM, 4YacToTa 3anyLleHHbIX
$OpPM MOYEYHO-KJIETOYHOIO paka Takxe Mnpo-
OomKaeT yBenm4mBaTbCsl, YTO yKa3biBaeT Ha
CYLLLEeCTBOBaHME UCTMHHOIO npupocTa 3abone-

Baemoctn. B 2012 . B Mupe, no AaHHbIM
HaumoHanbHOro MHCTUTYTaA paka, OblNo BbISIB-
neHo Bcero 338,0 Tbic. (214,0 TbIC. MYX4MH,
124 TbIC. X€EHLWWMH) (2,4%) HOBbIX CNyyYaeB 3a-
6onesaemocTu PN 1 144,0 Tbic. (91 ThbIC. MyX-
ymH, 53,0 TbIC. XeHwwuH) (1,7%) cny4daes
cmepTHOCTM oT PI1, B 2018 . oTmMe4yeH pocT
rnokasaresieil 1 NPOrHO3UpyeTCcHa AafibHENLLINIA
pocT B 2-3% 3a pecatunetne. 3ad00neBaemMoCcTb
P (ob6a nona) coctaBuna 4,4 cnydas Ha
100 TbIC. HaceneHus; cpean My>4uH — 5,0, cpe-
anxeHwuH — 3,1. CmepTHOCTb OT Pl (06a nona)
coctaBwna 1,8 cnyyasa Ha 100 TbIC. HaceneHus;
cpeay MyXxuuH — 2,5, cpeou XeHwumH — 1,2,
B Poccumn B 2005-2015 rr. PN no Temnam npu-
pocTa 3a60/51IeBaeMOCTV YCTOMYNBO 3aHSAN OAHO
13 BeOyLLMX MECT Cpean 3/I0Ka4eCTBEHHbIX Ony-
XOSeN, COCTaBMB y MyXuuH 23,5% u ycTynms
paky npeacraresibHon »enesol (15,7%), y XeH-
wmH — 34,0% nocne paka nonoctu pta (39,8%)
(3).B2015r. B Poccuin 6bI10 3apernctpnpoBaHo
22 846 HoBbix cnyyaeB Pl n 8119 nauneHToB
yMEpPM OT 3TOoro 3abosieBaHusa. B cTpykType 3a-
6oneBaeMoCTU 3/10Ka4eCTBEHHbIMM HOBOOOpPA-
30BaHusaMM (PP, 2015 ) PNy My>X4nH Haxoamin-
cs Ha 8-m mecte n coctaenan 4,6% n Ha 2-M
cpean 3nokadyecTBeHHbIX HOBOOOpa3oBaHUM
MOYEMOSI0BOMN CUCTEMBI (MOCNE ONyxonen npea-
cTatenbHom xeneabl — 14,4%), cpeaun >XXeHLMH
—Ha 11-m mecTe (3,2%).

AHaToMus

Ana pocTmxeHnsa xopolwlero pesynbraTta B
PEHTreHdHO0BACKYISPHbIX BMELATENbCTBaX
3HaHME BapMaHTOB CTPOEHUSA NOYEYHbIX apTe-
puin NMEET KNoYeEBOE 3HadveHne. EcTb gBa Ba-
puvaHTa CTPOEHUS NOYEeYHbIX apTepuni: 1 — pas-
OEeNEeHnE NOYEYHOM apTeEPUM HA CETMEHTApPHbIE
BETBM MNPOKCUMaJsIbHEE YPOBHS MOYEYHbIX BO-
POT, 2 — AONOJIHNTENbHbLIE MOYEYHbIE apTEPUN,
KOTOPblE MOXHO pa3fennTb Ha 2 rpynnbl: 40-
0aBOYHble (BOPOTHbIE) — MPOHUKAIOT B MOYKY
yepes BOpOTa BMECTE C [NTaBHOMN MNOYeYHOW
aptepun 1 abeppaHTHble (Maywme K Mosto-
caM) — BXOOSAT B MOYKY HaAMpsiMyto 4epes Karcy-
Ny 3a npegenamMmuv BoporT (4).

JleyeHune

Mpu onpeneneHnm TakTUKN JIEHEHUS YHUTbI-
BaeTCs pPacrnpOCTPaHEHHOCTb OMyX0oJieBOro
npouecca. [Mpu nokanM3oBaHHbIX CTaAUAX
(T1-4,NO-1,MO0) Hanbonee 4acTo BbIMNOJIHAIOT-
cs HedpakToMua (Hanmbonee paauvkanbHbIN
Crnoco6 fie4eHns1) 1 opraHoCoXpaHsiioLLmMe one-
paumn — pe3ekums NoYK1 pesekumsa NoYKn Unm
PYA (paguodactoTHasa abnauma noykn) (5, 6).

OranHoe neveHve paka o4k — cyriepcenekTuBHasl 3M00an3aLms C NPUMEeHEHNEM
10CKOAETEKTOPHOV KOMIMbIOTEPHOV TOMOrpaduv v nocaeayoLen Xvpypruyeckon pe3ekumer
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Puc. 1. a — nnocKkooeTEKTOPHAA KOMMbIOTEPHAA TOMO-
rpadus; 6 — anarHocTmyeckas aHruorpadus.
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Puc. 2. CynepcenektvBHas kaTeTepusauus
PEHTHOW apTepun, NUTAIOLLLEN OMYXOSb.

adde-

Hanbonee yacTbiMy NoKasaHUSIMU K BbIMOJTHE-
HUIO OPraHOCOXPaHSAILWMX BMELLIATENbCTB SB-
nsaTca ctagmsa cT1-2 6e3 Npu3HakoB MHBA3UU
B coceaHue TkaHu 1 opranbl (7, 8). MNpwn anc-
CeEMUHUPOBaHHbIX cTagmsax (M1) BeinonHaeTcs
najainaTuBHas UUTOPELYKTUBHAA HedpPIKTO-
MU B COYETaHUU C JNIy4EeBOW Teparnuewn uam
CUCTEMHOW XxumuoTepanuen (9). Bo3HukaeT
3aKOHOMEPHbIN BOMPOC: YTO MOXHO caenatb
ewe Ona yny4dweHusa pedynbTaToB onepatuvB-
HOro BMeLuaTeNbCTBa 1N NPOAJSIEHUSA XU3HM Na-
UMEHTY? U Mbl HaWM OTBET — MPOBECTU OBYX-
aTarnHoe fIeyeHune.

TexHuka

B Hawem y4ypexaeHnm nepBbiM 3Tanom Bbi-
NoJIHAETCA TpaHcapTepuanbHas ambonnsaums
adpepeHTHbIX apTepuin Nog PEHTreHOCKOoNu-
4eCKUM KOHTponeM. Bce BMewartenscTBa npo-
XOOAT C 0693aTeNbHbIM BbIMOSIHEHMEM MJIOCKO-
LEeTEKTOPHON KOMMbIOTEPHOW TOMOrpapun,
Tak Kak oHa obecneyrBaeT OTIMYHYIO HaBuUra-
LMIO N CHMXaeT 06beM BBOOAVMMOIO KOHTPacCT-
HOro BeuiecTtBa. CHavana BbIMONHAETCH MyHK-
ums OegpeHHoOW apTepum N0 MeToaunKe
CenbauHrepa. OcywiecTBngeTcs kareTepuaa-
UMS YCTbEB MOYEYHbIX apTEPUA C MOMOLLbIO
MSArKOro rmapoduiibHOrO NPOBOAHMKA U KaTe-
Tepa Cobra |. Janee BbinonHsaeTcss o0630pHas
cefnieKTMBHas aHrmorpadus noYe4Hom apTepumn
C NPUMEHEHNEM MJIOCKOLETEKTOPHOM KOMIbIO-
TepHOM TOMOrpadun ns onpeneneHuns noka-
nm3aumm onyxonm M COCyAUCTOM aHaToOMUun
noykn (puc. 1). Ombonusauma abdPepeHTHbIX
apTepuin OCyLLECTBASETCA NO4, PEHTIeHOCKO-
MAYECKMM KOHTPOJIEM 4YEepesd MuKpokaTeTep
(puc. 2). MNMocne nNpoBeOgeHUss MHTEPBEHLMOH-
HOM onepaumm XMpPypruyeckoe BMeLllaTesib-
CTBO COMPOBOXOAETCS CyX1M OMepaunOHHbIM
rnoJsiemM, NOsIBIEHNEM AEMAPKALLMOHHON INHUN,
CHMXXEHNEM 0ObeMa KPOBOMOTEPU, YMEHbLLE-
HMEM BPEMEHM ONepaTrBHOIO BMeLlaTesibCTBa
M PUCKOB OCJIOXHEHMUM. I3 BO3MOXHbIX OCI0X-
HEHWIN Hambonee pacnpoCcTpaHeHbl KOHTPACT-
MHOyuMpoBaHHaa Hedponatnuda, Heuenesas
ambonuaaumns, anfepruyeckme peaxkumm Ha
KOHTPaCTHOE BELLECTBO.

KnuHnyeckoe HaGnogeHue

MaunenT B., 69 neT, gnarHo3: pak NeBOW MOYKU
I ctagyn, T1aNOMO, Il knuHnyeckasa rpynna. XbBI1
Il ctagyun (CK® 56 mn/MmunH/1,73 m? no CKD-EPI).
Cymma 6annoB no wkane RENAL = 5. No MCKT:
obpasoBaHMe C OYrpucTbiMM KOHTYpamMm HEOOHO-
poaHow cTpykTypbl paamepamn 33 x 28 x 33,5 mm
B JIEBOW MNOYKeE.
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Puc. 3. AHruorpadus nocne ambonmsaumm mmkpocaoe-
pamu.

i

Puc. 6. Mukponpenapar.

Puc. 4. lNnockogeTekTtopHas KOMMbIOTEPHAA ToOMorpa-
dus nocne ambonmMaumnn.
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WHTEPBEHLUNOHHAS AHITMOJI0Mns

Mukpokatetepom 2,4 Fr BbiNONHEHA cynepce-
NlekTMBHasa amMbonnsaumsa KOHUEBOW BETBU 3afHe-
CpedHen cerMeHTapHOM apTepum HepaccachbiBato-
wmuMmmnca  OUOCOBMECTUMbIMU  MUKPOchepamu
Embosphere® 500-700 mkm (puc. 3, 4).

lMocne npoBefeHHOro onepaTuBHOrO BMeELLA-
TeNbCTBA OC/IOXHEHUIN HE BbIFBAEHO. MNMauneHT Bbl-
nMcaH Ha 3-u cyTKu.

Yepes 6 OHel npoBedeHa xupyprudeckas one-
pauus — pe3ekums noydkm. OCnoxHeHun nocne 2-ro
aTana 3amMeydyeHo He Obino. MNaumeHT Bbinucancs Ha
6-e cyTku nocne 2-ro atana onepauun.

Mocne npoBedeHMs onepauun martepuan oT-
npaensieTca Ha o6si3aTeflbHOE TMCTONorn4yeckoe
ncecnegosaHue (puc. 5). Mo gaHHbIM rucTonornye-
CKOro 3ak/yeHns OnepauuoHHOro matepuana

Introduction

Patients with signs of kidney injuries caused
by tumors and with a positive "renal” history fall
in to a category associated with a high risk of
loss of kidney function or functional kidney fail-
ure after surgery. Joint discussions of oncolo-
gists and X-ray endovascular surgeons of our
unittook the initiative to form an algorithm of
actions for the treatment of patients with local-
ized kidney cancer requiring organ-preserving
tactics in conditions of ischemic kidney resec-
tion. Despite numerous epidemiological stud-
ies on kidney cancer, the etiology of these tu-
mors is still not clear. Thestudy of tumor growth
made it possible to identify exogenous (envi-
ronmental factors, lifestyle, drugs) and endog-
enous (age and sex, hormonal, genetic, immu-
nological, etc.) risk factors.

History

The world's first embolization wasperformed
by Dawbarn in 1904 for a malignant tumor of
the external carotid artery. In 1969, A. Lalli et al.
performed renal artery embolization for the first
time experimentally (1). In 1973, there was the
first clinical application of embolization of the
branches of renal artery by Prof. L.E. AlImgard

2).

Epidemiology

Until recently, kidney cancer was considered
as a fairly rare form of malignant neoplasms,
but now there is a global increase in its inci-
dence and kidney cancer is becoming oneof
the most common oncological diseases. The
increase in incidence rates is associated with
both an improvement in the diagnosis of neo-

B 100% cnyyaeB Habnoganacb KApTUHA CBETIIOKIE-
TOYHOM NOYEYHO-KIETOYHOW KapLUMHOMBbI (pUC. 6).
Hekpo3 onyxonesbix KNetok 65-75%.

3aKJilo4eHue

BbinosHeHMEe cynepcenekTUBHOW 3MOonu-
3aumMn apTepuit, nNUTalLwmX OMNyXoJib MOYKN,
MMeeT HeOCNnopuMble NPenMyLLLECTBA NMpun Nna-
HUPOBaHUN OPraHOCOXPAaHSILMX onepauuin
y BOJIbHbIX C JIOKa/IM30BaHHBbIM PakoOM MOYKM
M OTArOWEHHbIM “NOYeYHbIM” aHAMHE30M, MpPu
KOTOPOM COXpPaHEHMEe opraHa MMeET NPUHUN-
nuanbHoe 3HadyeHue. CoxpaHeHme MNOo4YEeyYHOMN
OYHKUMOHMPYIOLWEN NapeHXUMbl MNO3BONSET
YAYYLWNTb KAQ4eCTBO XU3HN BONbHbIX, a B pAae
cnyd4aeB m3bexaTb NpPoOrpaMMHOro remoguva-
nm3sa n accouMmMpPOBaHHbBIX C HUM OCJIOXKHEHUA.

plasms of the organ and an increase in the rate
of true incidences. This increase is largely due
to the widely application of modern diagnostic
methods in modern practice, which allow about
25-30% early diagnosis of tumor even before
the clinical symptoms occur. Despite the fact
that the increase in the incidence and growth
rates are due to improved diagnosis, the fre-
quency of inoculatedforms of renal cell carci-
noma (RCC) also continues to increase, which
indicates the existence of a true increase in the
incidence. In 2012, according to the National
Cancer Institute, only 338.0 thousand new cas-
es (214.0 thousand men, 124 thousand men,
124 thousand people) were detected in the
world, according to the National Cancer Institute
and 144.0 thousand death cases (91 thousand
men, 53.0 thousand women) (1.7%) from RCC.
In 2018 an increase in indicators was noted and
further growth of 2-3% per decade is predict-
ed. The incidence of RCC (both sexes) is 4.4
cases per 100.000 population: among men —
6.0, among women — 3.1. Mortality rate from
RCC (both sexes) was 1.8 cases per 100 thou-
sand population; among men - 2.5, among
women — 1.2. In Russia in 2005-2015, kidney
cancer in terms of growth rate took one of the
leading places among malignant tumors,
amounting to 23.5% in men and only becoming
second to prostate cancer (15.7%), in wom-
en — 34.0% after oral cancer (39.8%) (3).
In 2015,about 22,846 new cases of kidney can-
cers were registered in Russia and 8,119 pa-
tients died from this disease. In the hierarchy of
the incidence of malignant neoplasms (Russia,
2015),the Kidney cancer in men was in 8th
place and amounted to 4.6% and on the 2nd
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among malignant neoplasms of the genito-uri-
nary tract (after prostate tumors - 14.4%),
among women - in 11th place (3.2%)

Anatomy

To achieve a good result in endovascular in-
terventions, knowledge of the structural vari-
ants of the renal arteries is an important key.
Mainly, there are two anatomical variations of
renal arteries: 1 — the division of the renal artery
into segmental branches proximal to the level of
therenal hilum. 2 - additional renal arteries,
which can be divided into 2 groups: accessory
hilar artery — penetrate into the kidney through
the the hilum along with the main renal arteries
and polar arteries (going to the poles) — enter
the kidney directly through the capsule outside
the hilum (4).

Treatment

When determining the tactics of treatment,
the metastasis of the tumor process is taken
into account. At localized stages (T1-4,NO-1,
MO0), nephrectomy (the most radical method of
treatment) and organ-preserving operations —
kidney resection or percutaneous endovascu-
lar angioplasty are most often performed (5, 6).
The most frequent indications for performing
organ-preserving interventions arestages T1-
T2 without signs of metastasis into neighboring
tissues and organs (7, 8). With disseminated
stages (M1), palliative cytoreductive nephr-
ectomy(CN) is performed in combination with
radiation therapy or systemic chemotherapy
(9). Then usually, a question arises — what else
can be done to improve the results of surgery
and prolong the life expectancy of the patient?
And we found the answer — to conduct a two-
stage treatment.

Technique

In our dispensary, the first stage is tran-
sarterial embolization of the afferent arteries
under X ray imaging. All interventions are car-
ried out with the mandatory implementation of
the FPCT, as it provides excellent navigation
and reduces the volume of injected contrast
agent. First, a puncture of the femoral artery
is performed according to the Seldinger meth-
od. Catheterization of the mouths of the renal
arteries is carried out using a soft hydrophilic
guidewire and catheter Cobra |. Next, aselec-
tive angiography of the renal artery is per-
formed using a flat panel computed tomogra-
phy to determine the localization of the cancer
and vascular anatomy of the kidney (Fig. 1).

34.3mm

Fig. 1. a — flat detector computed tomography; b —
diagnostic angiography.
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Fig. 2. Superselective catheterization of the afferent
artery feeding the tumor.
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Fig. 3. Angiographyafterembolizationwith microspheres.
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Fig. 5. Macropreparation.
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Fig. 6. Micropreparation.

Fig. 4. flat detector computed tomography after
embolization.
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Embolization of the afferent arteries is carried
out under fluoroscopic guidance through a mi-
crocatheter (Fig. 2). After the interventional
operation, surgical operation is carried out in
a dry surgical field with the concerns of the ap-
pearance of demarcation line, reducing the
volume of blood loss, reducing the time of sur-
gical intervention and the risks of complica-
tions. Out of possible complications, the most
common are contrast-induced nephropathy,
non-target embolization, allergic reactions to
the contrast substance.

Clinical examples

Patient B., 69 years old, diagnosed with cancer of
the left kidney stage I, T1aNOMO, Il clinical group.
CKD stage 2 (GFR 56 ml/min/1.73m? according to
CKD-EPI). Sum of points on the SCALE RENAL = 5.
According to MSCT - a heterogeneous mass with
irregular margins with the dimensions 33 x 28 x 33.5
mm in the left kidney.

With the help of 2.4Fr microcatheter, super selec-
tive embolization of the terminal branch of the poste-
rior-middle segmental artery was performed with
non-absorbable biocompatible Microspheres
Embosphere® 500-700 pm.

Microcatheter 2.4 Fr performed superselective
embolization of the terminal branch of the posterior-
middle segmental artery with non-absorbable bio-
compatible microspheres Embosphere® 500-700 um
(Fig. 3—-4).

Nocomplications were detected after the surgi-
cal intervention. The patient was discharged on the
3rd day.

After 6 days, a surgical operation was per-
formed - resection of the kidney. Complications
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after the 2nd stage were not noticed. The patient
was discharged on the 6th day after the 2nd stage of
the operation.

After the operation, the material is sent for man-
datory histological examination. According to the
histological conclusion of the biopsy specimen, in
100% of cases (Fig. 5). Clear cell renal cell carcino-
ma (ccRCC) was noticed.

Necrosis of tumor cells 65-75% (Fig. 6).

Opinion

Performing superselective embolization of
the arteries that feed the kidney tumor has un-
deniable advantages in planning organ-pre-
serving operations in patients with localized
kidney cancer and with a “renal” history, in
which the preservation of the organ is more im-
portant. Preservation of the renal functioning
parenchyma can improve the quality of life of
patients, and in some cases hemodialysis and
related complications can be avoided.

Conclusion

This technique has proven itself well for the
treatment of localized neoplasms of the kidneys
due to its simplicity with experienced profes-
sionals and obtaining useful information in the
preoperative period about the arterial anatomy
of the kidneys and ensuring low blood loss. In
connection with the rapid developmentof end-
ovascular techniques and the opening of new
departments in oncological hospitals, there
is hope for the development of this organ
preserving technique in the future attracting
the interest of doctors and young professionals
toward it.
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Ewe pa3 o SYNTAX Score

A.M. babyHaiuBunan™

OtaeneHvie cepae4Ho-CcocyancTon Xmpypriv LIeHTpa aHAOXUPYPrinv v IMTOTPUIICUAU,
MockBa, Poccusi

B TedeHue nocneaHux 4ecaTuieTuii B passinyHbix 061aCcTax MeauLUyHbl pPaspabaTsbiBaloTCs U UCMOIb3YIOTCS
CUCTEMbI pacyeta PYCKOB AJ1s TOr0 U MHOIO METOAA Je4eHusl. TakumM 06pa3oM, peanpuHUMaroTCs MorbiT-
Ky OMpeaennTs MporHo3 AJIs nauneHTa v PUcKu, CBSI3aHHbIE C BbIGPaHHOV cTpaTerneri nedeHus. B obiactu
VHTEPBEHLMOHHOM KapAvoI0ruy LLMPOKOE PacrpOoCTPaHEHUE MoJlyHmIa CUCTEMA pacyeTa PUCKOB U OTAASIEH-
Hbix peaynbratoB neqeHnss SYNTAX Score. 9Ta cuctema urpaeT CyLeCTBEeHHYIO POJib U1 Bbi6opa onTyUMaib-
HOV cTpatervy ie4yeHusi npu o6CYyXXaeHnn B COCTaBe MYJbTUANCUMNIIMHAPHON KOMaHabl — Tak Ha3BaemMowi
“cepaeyHori komaHabl”. OaHako, kak v ApYrie PUCK-LLKa b, MpeanoxeHHas B cepeavHe 2000-x rogos ncce-
gosarenisimm cuctema SYNTAX Score vMeeT cBov HeZoCTaTky, KOTOPbIe KPUTUHECKU PacCMaTpUBaloTCs
B MPEA/IOXKEHHOV CTaTbe.

KmoyeBble cnoBa: wkana pyckoB, SYNTAX Score, MHTEPBEHLUMNOHHAasT Kapamnosiorisi, BOCPON3BOANMOCTb
SYNTAX Score

More about SYNTAX Score

A.M. Babunashvili *

Department of Cardiovascular Surgery Center for Endosurgery and Lithotripsy, Moscow, Russia

The last decades were marked by the elaboration and the use of risk scores for the estimation of risks
associated with various treatment methods in various fields of medicine. It was made in the attempt to
determine the prognosis for the patient and the risks associated with the chosen treatment strategy. The
SYNTAX Score system is widely used in interventional cardiology for the calculation of risks and the estimation
of the late follow-up. This system plays a major role in the choice of an optimal treatment strategy while
discussing it with the multidisciplinary team — the so-called “heart team”. However, SYNTAX Score, as well as
other risk scores suggested in the mid-2000s, has its own drawbacks and limitations, which are subjected to

critical analysis in the suggested paper.

Keywords: risk scores, SYNTAX Score, interventional cardiology, SYNTAX Score reproducibility

Mybnukaumsa nocnegHero pykoBoacTea Mo
pesackynsapusaumn mmokapga ACC/AHA/SCAI
2021 nogTonkHyna HanmcaTtb 3Ty CTaTbiO.

3a nocnegHve pBa pecaTuneTvuss Obl1o
[0Ka3aHo, YTO YPECKOXHble KOPOHapHbIe BMe-
waTtenbctBa (YKB) MoryT 6biTb NMOSIHOLEHHOMN
anbTEPHATUBOM XMPYPrMYECKOMY IeHeHUI0 Npu
CJIOXHbBIX MHOFOCOCYAUCTBIX MOPaXEHUSX KO-
POHAPHOro pycna, BKIOYAst CJIOXHbIE XPOHMU-
Yyeckme OKKJIIo3MKU, NopaxeHne CTBONa NeBON
KopoHapHon apTtepuun (JIKA), BblipaXeHHbIN
KanbUMHO3 U T.O. TeM He MeHee OocCTaBasiacb
HeobxoauMOCTb cTpaTudurkaumm puckos HKB
NPV CAOXHbIX NOPaXeHusX, BKo4Yasa onpege-
JleHVe nporHosa B cpenHe- N A0ArOCPOYHOM
oTaoaNIieHHOM nepuoae, B TOM YMCie B CpaBHe-
HUN C XUPYPruU4eCcKowm peBacKynspusaumen.
MHTEPBEHUMOHHBLIM KapAnonoram HyxeH Obin

0OBEKTUBHbI MHCTPYMEHT AN peLleHuns Bo-
npoca: Kakme nauneHTbl ABnsaTca Hanbonee
OoNnTUManbHbIMW KaHOMgaTamMu A9 YPecKoX-
HO peBacKyndapu3aunmn rnpm CIoXHbIX nopa-
XEeHUAX KopoHapHbix apTepuin? Mot B 2005T.
nosiBunackb Nnyonmkauusa o paspabdboTke HOBOMN
aHAaTOMMYECKOW PUCK-LLIKaNbl, OCHOBAHHOW
Ha OaHHbIX aHrmorpadum m OLEHMBAKOLLEN
rpagaumm CroXHOCTU MOopaXxeHusa KopoHap-
Horo pycna (1). Mo3xe Ta Xxe wkana Oblna
npuMeHeHa B aHanu3e pesynbratoB SYNTAX
Study, B KOTOPOM Ha OCHOBAHMM 3TOMN LLKasbI
Oblna npoBeneHa cTpaTudukaunusa PUCKOB Y
MauveHToOB CO CTBOJIOBbIMMU U TPExXcocyau-
CTbIMU MOPaXeHUsIMU B LENSX NPOrHO3MPO-
BaHMS OTOANIEHHbIX PE3YyNbTaTOB peBaCcKyss-
punsaumm mMmunokapga ¢ nomouwbio HKB wmnm

Ewe pa3z o SYNTAX Score

AKLL (2).



TPUBYHA MNPELACEAOATEJIS PHOVK

B nocnepytouiee gecatunetne B pesysasrarte
npoBefeHHbix mnccnegoeaHnn SYNTAX Score
nony4yuna Banupoaumio (He TOJIbKO BHYTPEH-
HIOI0, HO N BHELLIHIOLD, T.e. No 6a3e AaHHbIX ApY-
rx KNMHUK). B aTnx paboTax 6610 NokasaHo,
4yTo0 SYNTAX Score nomoraeTt onpenenunTb, Ka-
KUM MMEHHO NaumeHTam CO CJIOXHbIMU nopa-
>KEHUSIMN KOPOHAPHOIo pycna NpeanoyTUTeb-
Hee BbiNnonHUTL AKLL, a kakum, HaobopoT, YKB
(3, 4). B ppyrom nccnepgoBaHum peTpocnekTmB-
HbI aHanu3 gaHHbix 4000 naumeHTOB nMokasan,
4710 ¢ nomoLpblo SYNTAX Score MOXHO NpOrHo-
3MpoBaTb KPaTKO- M O0JITOCPOYHbIE KIMHUYe-
ckue mnexonbl HKB y nmaumeHToB CO CNOXKHBbIMU
NOPaXXeHUsIMM KOPOHapPHbIX apTepuii (5, 6). Ewe
B 0o4HOW paboTe, BktovatoLlein 6onee 2000 na-
LMeHTOoB, ObIO nokasdaHo, 4Tto SYNTAX Score
MOXeT OblTb He3aBUCUMbIM MPEeaAnKTOPOM
MACE (netanbHocTb, M, noBTOpHasa peBacky-
napusaums, Heygada uenesoro cocyna) u POCE
(7). bonee TOro, NPOrHOCTNYECKasA LLEHHOCTb U
3HauMMocTb SYNTAX Score kak MHCTPyMeHTa
ans cTpatudukaumm puckoB Oblnia nokasaHa u
Mpu OCTPOM KOPOHapPHOM CUHAPOME, IOe TakkKe
6bin10 noaTeepxaeHo, 4To SYNTAX Score aBnsi-
eTCs He3aBUCKMbIM MPeanKTOpOM OAHOroamnY-
Hori MACE (8). lMNporHocTtuyeckasa LEHHOCTb
SYNTAX Score 6bina Takke rnoaTreepxaeHa u B
psae opyrux nccnegosanuin (9, 10) n B uenom
SYNTAX Score nonyduna sanupaumio B 6osnee
yem 50 mccnepoBaHusx, 6onblue, Yyem nobas
apyras puck-LiKana.

Mcxoas 3 Toro, 4To KOIMYECTBO NALMEHTOB
Cco Bce 60onee CNoXHbIMU NOpPaXXeHUAMN KOpO-
HaApHOIro pycna 1 HY>XOAlLWMXCA B PEBACKY/ISI-
pr3auy NOCTOAHHO PacTeT, a Takke n3 gakrta

HaNM4mMs MHOXECTBa MOJNIOXUTESIbHbIX PE3Y/ib-
TaToB MccneaoBaHmi no npumeHeHnto SYNTAX
Score B Ka4ecTBE MHCTPYMEHTa Ojsa cTpatu-
duvKaumm puUCKOB M OMNpeaeneHns nporHosa,
MOXHO ObIno oxuaatb, 4To SYNTAX Score 6y-
LEeT NPUMEHATBLCS B €XXeAHEBHOW KJIMHUYECKOMN
MPakTuKe, 4To, B KOHEYHOM UTOre, HampeT oT-
paxeHue 1 B pykoBoacTeax. B npuHumne, Tak n
nponadowno, n SYNTAX Score nonyumna Hau-
BbICLUMIA pPEKOMEeHOATENbHbIA YPOBEHb A1
cTpatudumkaumm puckoB 1 ONpeneneHmnsa naun-
€HTOB /19 KOHKPETHOIr0 METO4Aa PEBACKYNAPU-
3aumun B pykoBoacteax ESC/EACTS.

Tem He meHee wkana SYNTAX Score, ocHO-
BaHHas Ha aHruorpaduun, NogsepxeHa Bapma-
©eNbHOCTW NPU OLLEHKE BHYTPW rpynnbl UCcre-
oBaTenem unm mexay rpynnamMmm mn atot dakT,
6e3 COMHeHus1, BAUSET Ha oOLLyt0 BOCMPOnU3-
BOOMMOCTb 9TOW puck-wkanbl. [lnoxas Boc-
NPOM3BOANMOCTb PUCK-LUKaN BIUSET Ha WX
ONarHOCTUYECKYKD U MPOrHOCTUYECKYIO LEH-
HOCTb 1 OFPaHUNYMBAET UX NMPUMEHEHME B €Xe-
OHEBHOMN KIIMHNYECKOW NpPaKTUKe.

SYNTAX Score - eOVHCTBEHHAsA PUCK-
wKana, Kotopasi paspaboraHa Ha OCHOBaHUWU
TONBbKO OAHOro mccrnepgosaHusa (development
cohort), HeCMOTpPS Ha TO YTO NMPOCNEXMBaETCs
3aBUCUMOCTb OTAANIEHHbIX Pe3ynbTaToB OT
SYNTAX Score, HO 3TOI KOropTbl COBEPLUEHHO
He[oCcTaToO4YHO A1k pa3paboTkm PyHKUMOHASb-
HOW U NPEaNKTUBHOM pUCK-LUKanbl. Mexay Tem
Apyrve puck-wkanbl paspaboTaHbl Ha OCHOBa-
HAN MHOFOLEHTPOBOrO0 aHanmMsa BMella-
TENbCTB Y OECATKOB U COTEH ThICAY NALMEHTOB,
BbIMOJIHEHHbIX B ECATKAX U COTHAX KIIMHUK MO
BCEMY MUPY WX B KPYMHbIX pernoHax (pmc. 1).

Risk models to assess medium- to long-term (=1 year) outcomes

02005 | 0% ) :
STIAR || I8 - | case | 6 | b Piae e < s %
0472007 | 50%PCI argaley
ascert | uasos | O e | 2| Moratey [0 « .
CABG Multicentre 1272007 (i) CABG >2 years
2004
ASCERT | 206081 % 100% " 3 Mortlty b @ #
PCl Multicentre 2007 PCI >| year
His I-year
el ssom | P20 oo 3 1 Hes B <s 4
Micenwre | 0 > | Pal and s <
SYNTAX ,
mortality

Puc. 1. XapaktepucTtmka pasnnyHbiX PUCK-LLKaI.
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SYNTAX Score — eanHCTBEHHANA PUCK-LLKaNa
N3 BCEX, BKJIIOYEHHbLIX B PYKOBOACTBA, rOoe He
yYTEeHbI KJIMHNYeckne dpakTopsbl (CM. puc. 1).

ObocHOBaHMe pPYTUHHOIO MNPUMEHEHMUS
SYNTAX Score B exegHeBHON KJINHUYECKOM
npakTuke B peLlalowen CTENEeHn 3aBUCUT OT
OEMOHCTpauMn ee BbICOKOW BOCMPOU3BOAU-
MOCTWU.

MocmoTpuMm, Kak e obCcTouT Oeno ¢ BOC-
npomnasoammocTbio SYNTAX Score?

B ogHoOM 13 paHHux paboT cpeaHeB3BELLEH-
Hbll CTAaTUCTUYECKU MNoka3aTesb — Koapohu-
umeHT kappa (ncnonb3dyeTcs oasa onpenesneHns
COrnacoBaHHOCTM MeXAay aKcrnepTamm npu
OLLEeHKEe Ka4eCTBEHHbIX AaHHbIX) Obl1 paccymnTaH
Ons cnepylowmx nosuumia: 1) obuwee konuye-
CTBO MopaxeHuii; 2) obLliee KONMYecTBO XpPo-
HUYECKUX OKKNIO3MiA; 3) Konm4yecTBo budgypka-
LLMOHHBIX MOpaxeHuin; 4) KOM4eCTBO YCTbEBBIX
nopaxenuii; 5) obwaa SYNTAX Score n 6)
SYNTAX Score B Tepumnax (<22, 22-32, >32).
Tak BOT, kappa ansa obuwero SYNTAX Score co-
ctaBuna Bcero 0,54 (cpegHss Bocnpou3sBogm-
MOCTb), a ana tepumnen SYNTAX Score — 0,51.
Camas H13kasi BOCnpom3BoaAnMMOCTb Haboaa-
nacb npu onpeneneHnm 6udypkaumMoHHbIX CTe-
Ho30B — 0,36, 4TO B OCHOBHOM 6bls10 06YCNOB-
JIEHO HN3KOW COrnacoBaHHOCTbLIO onpeneneHns
O6udypKaLMOHHOrO CTeHO3a B AMUCTaNlbHOW 4a-
ctn ctBona JIKA (11). 310, B CBOW o4epenb,
CBSI3aHO C TeM, 4TO nopaxeHme cteona JIKA
XapakTepm3yeTcs BbICOKON BapunabenbHOCTbIO
MHTPa- 1 MEeXaKCNepTHOW OLEHKM Ha KOpPOHa-
porpadun B CpaBHEHUN C OPYrMK floKanuaa-
umMaMn 6udypkauMoHHbIX cTeHo3oB (12, 13).
HanomHio, 3TO TO Nopa)keHne, KOTOPOe UHTEH-
CMBHO M3y4asioCb Ha MNPOTSXEHUU MNOCNeaHNX
OBYX OECATUIEeTUA Ha npegMeT cTtpatunduka-
UMM pucka U onpeneneHns onTMManbHOro Me-
To4a peBackynapmsaumn.

B npyroi paboTte Takxke 6bina nokasaHa Bbl-
cokasi BapunabenbHOCTb U HM3Kas/cpeaHsas
BOCMPOWM3BOAMMOCTb HECKOJIbKMX BaXKHbIX KOM-
noHeHToB SYNTAX Score. B yacTtHOCTU, Kanb-
LMHO3, KOJMYECTBO MNOPaXeHuin, nopaxeHue
apTepuin ManeHbkoro kannbpa un Gudypkaym-
OHHble/TpUdypKaLMOHHbIE MnopaxeHua (k =
0,23, 0,26, 0,20 n 0,13 COOTBETCTBEHHO).
MpaBpa, nocne 6onee AeTanbHOro N UHTEHCKUB-
HOro oOy4eHus COornacoBaHHOCTb MeXay WcC-
cnegoBaTtenamm no Tem xe anemeHTam SYNTAX
Score 3HaunTenbHO Bbipocna (k = 0,57, 0,65,
0,30, 0,49), HO TeM He MeHee ocTaBanachb
B Npenenax cpegHein BOCNpon3BOANMOCTH pe-
3ynbtatoB. OTMETUM, 4TO cpean NpoLUenLInX
cneymanbHylo MNOAroTOBKY U ob6nagatouwmx

©0/bLLMM OMNbITOM COTPYAHMKOB 6a3UCHbIX Ka-
TeTepusaumoHHbIx nabopaTtopuin (core labora-
tory) cornmacoBaHHOCTb (BOCMNPOU3BOANMOCTb)
pe3ynbLTaTtoB 3HAYUTEsNbHO Bbille, HO, HECMO-
Tps Ha oby4yeHue rpynnbl MHTEPBEHLMOHHbIX
3KCnepToB, nx obwasa oueHka SYNTAX Score
BCe e Obl1la 3HAYMMO MEHbLLE, YEM OMbITHbIX
coTpyaHuKoB core laboratory. B yactHocTun, oo
MHTEHCUBHOIO 1 AeTaNbHOrO 00y4YeHna rpynna
MHTEPBEHLUMOHHbIX 9KCMNEPTOB OTHOCUNA
K HxHeln Tepumnu (SYNTAX Score <22) Ha
16,7% 6onblie nauvenTtoB (p = 0,004), a no-
cne obyyeHus Ha 25,2% 6Gonblue NaunmeHToB
(p = 0,004), yem core laboratory. 1 Hao6opoT,
aTa rpynna OTHOCUMa K BbICOKOM Tepuunu
SYNTAX Score (>32) Ha 17,8% 6onblue naym-
eHTOB A0 06yyeHusa n Ha 10,3% nocne obyye-
HUS, 4YemM cneumanucTbl core laboratory
(p < 0,0001) (14). B npuHuMne Takas xe kap-
THHA COrnacoBaHHOCTU HABNIOOAETCA N MeXay
JloKanbHbIMKW UCCegoBaTeENaMU, 1 cneunanm-
ctamu core laboratory B HegaBHO 3aBepLUMB-
LUEMCHA MHOIMOUEHTPOBOM pPaHOOMU3MPOBaH-
HoMm uccnepoBaHun EXCEL (puc. 2).

MpumeyaTenbHO, 4YTO, HECMOTPS Ha WC-
MoNb30BaHME KOJIMYECTBEHHOIO KOPOHAPHOro
aHanmsa (QCA), TeM He MeHee COoxpaHaeTcs
BapnabenbHOCTb M HU3Kas COrnacoBaHHOCTb
OLLeHKM cTeneHun “Ha mas” mexay rpynnown
ncecnegosatenamm, cneymanucrtaMmm core
laboratory u paHHbiMmun QCA. Wccnepoa-
Tenbckas rpynna HepooueHuBana CTeneHb
CTeHo3a B cpaBHeHuu ¢ paHHbiMu QCA u co-
TpyaHukamu core laboratory, n, Takum obpa-
30M, MEHbLLE NOpPaXeHWin BKIKOYaNOCh B pac-
yeT SYNTAX Score. 310, B CBOIO 0o4epenp, OT-
pasunocb B pasHuue 7,5 6anna B OLEHke
cpeoHero SYNTAX Score (95% OWN 5,5-9,5,
p < 0,001) mexay vccnegoBarendaMu U CO-
TpyoHukamm core laboratory.

Takmum obpasom, SYNTAX Score B uUefniom
obnagaeTt cpeaHen BOCMPOU3BOANMOCTbIO U
BbICOKOW BapuabenbHOCTbIO OUEHKM TakKux
KJTIOYEBBIX 3/IEMEHTOB, Kak OudypKaunoHHbIE/
TPUdYpPKaLMOHHbIE MOPaAXKEHUS, BbIPAXEHHbLIN
KanbUMHO3, NOPaXEHUS apTeEPU MaNeHbKOro
kanubpa, KONM4ecTBO NopaxeHuii. Cneposa-
TenbHO, HabnopaeTca OonblION pasdbpoc
pacnpegeneHns nauveHTOB MO OCHOBHbIM
Tepuunam SYNTAX Score (<22, 22-32, >32),
Mo KOTOPbIM U NPOBOAUTCA cTpaTudukaums
PUCKOB W OLLEHWBaAeTCHd cpefHe- W AONro-
CPOYHbIV NPOorHo3. M, HakoHel,, BbIOOp MeTo-
[a peBackynsapmsaunm.

OTn peaynbratbl U3y4eHUs BOMPOM3BOAN-
mMocTn SYNTAX Score Ha camMOM aene He sBs-

Ewe pa3z o SYNTAX Score
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W~ EXCEL
Site Reported

SYNTAX Score

Low (s22)
Intermediate (23-32)

Core Lab

High (233)

PCI

CABG

Mean 20.5+ 6.1

Mean 26.9 + 8.8

7
/

( 39.3%
\

e

Mean 26.0 £ 9.8

Puc. 2. CornacoBaHHocTb Npu onpeaeneHmn SYNTAX Score mexay nccneposartensamu B uccnegosaHmm EXCEL.

totcsa ctoprnpuaom. Lkana SYNTAX Score Tak-
Xe noaBep)XeHa CYObEeKTMBHLIM OLLeHKaM (W,
cneposaTenbHO, BapnabenbHOCTN), Kak 1 Me-
TOA, KOPOHAPHOWM aHrnorpadum, Ha 4em, cob-
CTBEHHO, 1 ocHoBaHa SYNTAX Score.
O6LLEN3BECTHO, YTO ELLE Ha 3ape MHTEPBEHLM-
OHHOW kapaumonorun Obina nokasaHa Bapua-
6e/bHOCTb OLLeHKN KOpOHaporpaMmm cpean nc-
cnepgosatenen (15, 16). Ha oueHky KopoHapo-
rpamMm CUJIbHO BIIUSIOT Ka4eCTBO N300 paxkeHUs,
onbIT ccnenoBaTtesns, KOTOPbI BblIOMpaeT on-
TUMasibHble NPOEKLUUN 019 CbEMKU, T.€. CbEMKMU
6e3 NepeykopOYEHNS CETMEHTOB U HANOXEHUS
OPYrnx BETBEW, KOINYECTBO MHPOPMATUBHbLIX
MPOEKLMI, HANn4Yne cnas3ma mn/nnm NPUMeEHEHne
Basogunatatopos U T.4., 1 T.N. bonee Toro,
BM3yasibHasA OLLEHKA CTEMEHW CTEHO3a (TaK Ha3bl-
Baemasi OLeHKa Ha rnas), kak NpaBuiio, 3aHuXa-
€T ee B CpaBHEHMN C HaHTOMOM WU KOonn4e-
CTBEHHOW U poBon aHrmorpadmven. Hanpumep,
OblN1I0 Moka3aHo, YTO PaHTOM C YCTAHOBJIEHHbIM
cTeHo30M 50% Obln OLEHEH UCCeaoBaTeNnsaMm
B ananasoHe 30-95% () (17).

HeobxooMmMo 3aMeTuUTb, 4TO KO3DDUUMEHT
kappa onsa SYNTAX Score Haxogutcs Ha ypoB-

HE OLEHKM MaMMOrpamMm Ha npegmeT Hanu-
4YMA/OTCYTCTBUSA OHKOSIOMM MOJIOHHOM Xenesbl
N HUXE, YEM OLEeHKa 0Oulen COoKpPaTMMOCTU
Muokapga Ha [obyTaMuH CTpecc-TecTe (CM.
Tabnuuy).

BosBpawascb K NOOHATOMY B Hayane BO-
npocy o ToM, 4TO OBOCHOBaHME PYTUHHOIO
npumeHeHns SYNTAX Score B exegHeBHOMN
KJIMHUYECKOW NMpPaKTUKe B peLlatoLLein CTeneHn
3aBMCUT OT OEMOHCTPaLVM BbICOKOM BOCMAPO-
M3BOOVMOCTU LLUKasbl, MOXHO /I CKa3aTb, YTO
Mbl pacrnonaraemM JaHHbIMU O BbICOKOI BOMNPO-
na3sogumoctu SYNTAX Score? daxe ecnu no-
Cne AeTaNibHOro M UHTEHCUBHOIO 0OOy4YeHus
rpynnbl MHTEPBEHLMOHHbBIX Kapanoa0roB BOC-
npounssoanmocTb SYNTAX Score yBenunuumsa-
€TCH, BCe PaBHO COXPAHSAETCH CpegHuin ypo-
BEHb BOCMPOU3BOAVMOCTU, COMACOBaHHOCTU
Mexnay wuccneposatensamu. bonbwasa Bapua-
OeNbHOCTb OLLEHOK MEeXAay uccnegoBaTensiMmu
(interobserver variability) cHuxaeT noctoBep-
HOCTb PE3y/bTaTOB OLLEHKN.

Bce puck-wkansbl NoaBepPXeHbl CyObEeKTMB-
HbIM OLLeHKaM N CUJIbHO 3aBUCHAT OT YPOBHS
3KCMnepTu3bl 1 ONbITa UCCNenoBaTeNs, a Takxe

TaGnuua. MexakcnepTHas CornacoBaHHOCTb MPU OLEHKE PacnpOCTPaAHEHHbIX AMAarHOCTUYECKMX TECTOB

OunarHocTnyeckuit Tect kappa
OugeHka pervoHapHoi cokpatumocTy JIXK Ha nobyTaMuH CTpecc-9xo 0,86
KT-aHrnorpadus (oueHka aMbonmm BETBEN NIEr04YHON apTepum) 0,65
TpaHcazodareanbHas X0 (AmMarHo3 OTKPbITOro OBaIbHOrO OKHA) 0,77
Mammorpadus (oHkonorus -) 0,54
Mammorpadus (oHKoorns +) 0,62
OueHka Tina nopaxenus A-C kopoHapHon aptepumn no ACC/AHA 0,33
NHTepnpeTaumns T-3ybua Ha KT BO Bpemsi Harpy304HOro Tecta 0,25
Ouenka SYNTAX Score 0,54
Ne 70, 2022
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EAMHCTBEHHbLINA PUCK-CKOP, rae HeT v

KAMHHUYECKHUX ¢~au‘ropna

OuyeHb CTpaHHO, TOrAa Kak

SYNTAX Score

Mo gaHHbIM TOTO e MCCneaoBaHua

SYNTAX, roguuHbie pesynbtaTel AKLL

HE 3ABMCAT (!) ot nokasatena SYNTAXSCORE
: 4

Puc. 3. PekomeHayemMble pUCK-LLKanbl Ans onpeaeneHns nporHo3a B pykosogctee ESC/EACTS
no pesackynsipusaunmn Mmruokapaa.

COR LOE RECOMMENDATION

1. In patients with multivessel CAD, an assessment of CAD complexity, such as the SYNTAX score, may be
useful to guide revascularization (1-4).

Puc. 4. PekomeHaaTenbHbin ypoBeHb SYNTAX Score B pykoBoacTteax 2021 r. ACC/AHA/SCAI
Mo KOPOHAPHOM PeBACKYSPU3aLLnn.

OT KayeCcTBa NCXOOHbIX JaHHbIX, HA YEM 1 OCHO-
BaH pacyeT pucK-wkanbl. Bce coBpeMeHHble
pPUCK-LIKaNbl OrpaHUYeHbl, NMOCKOJIbKY He BCe
KJIMHUNYECKM BaXKHbIE TOYKWM YYTEHbI, OrpaHuye-
Ha UX BHELWHSs BanMaHoOCTb. Kpome Toro, He
Y4TEHO MHOXECTBO KJIMHUYECKM BaXkHbIX (pak-
TOPOB, TAKUX KakK PUCK KPOBOTEYEHUS, TAXECTb
06bLEecoOMaTNUYECKOro COCTOSIHUS U, HaKOHeLl,
BbIOOP NauyeHTa.

TeM He MeHee coYeTaHHble PUCK-LIKasbl,
roe COBMECTHO YYTEHbl Kak aHaToMuyeckue,
Tak U KIMHU4Yeckme kputepuu, obnagatoTt 60-
Jlee BbICOKOW MPOrHOCTUYECKOW 3HAYMMOCTbIO
O TOr0 UM MHOro MeToda peBacKyndapusa-
LMW, YEM TOJIbKO aHATOMUYECKME PUCK-LLKabI
(Takme kak SYNTAX Score).

OpaHako nocne BCeX 3TUX apryMeHTOB B pe-
komeHgaumax ESC/EACTS noka coxpaHsieTcs
HauBbLICLLUUIM pPEeKOMeHOaTeNbHbIA Knacc Ans
SYNTAX Score gna ctpatmdpukaumm puckos n
ornpeaeneHnsa cpeagHe-, 4OArocpoyHOro npo-
rHo3a kak gna YKB, tak v gna AKLU. 3T0

CTPaHHO, MOCKOJIbKY, MO TEM Xe OaHHbIM UC-
cnepoBaHna SYNTAX, oToaneHHble pesynbra-
Tl AKLL He 3aBucaT oT Tepunng SYNTAX Score
(puc. 3).

EcTb nn y Hac [oCTato4yHOE OCHOBaHMe,
4yTOObl KPUTUYECKM MOCMOTPETb Ha aHaTOMWU-
yeckyto SYNTAX Score kak Ha MHCTPYMEHT gs
cTpatndukaumn pucka nm onpeneneHnsa npo-
rHo3a? W Hactano nn Bpemsi MepecMoTpeTb
posb 3TOM camon aHaTtomumyeckon SYNTAX
Score npu onpeneneHun MeToaa PeBaCKyns-
pu3auun mruokapaa?

W, HakOHeL, B aMepnKaHCKOM PyKOBOACTBE
2021 r. (2021 ACC/AHA/SCAI Guideline for
Coronary Artery Revascularization (18)) ons
SYNTAX Score yxe He yka3aH BbICLUMNI PEKO-
MeHOaTeNbHbIM YPpOBeHb AN BblOopa cTpaTe-
rMn pesackynapusaumun. [JesansBupoBann ax
0o ypoBHs 2b (!) (puc. 4).

Bbl 0o cux nop cumtaete SYNTAX Score?
Mepexoomnte Ha coOYeTaHHblE KJIMHMKO-aHaTo-
Muyeckue wkanbl (Hanpumep, SYNTAXI).

Ewe pa3z o SYNTAX Score
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This text was inspired by publication of the
latest ACC/AHA/SCAI 2021 guidelines for myo-
cardial revascularization.

Over the past two decades, it has been
proven that percutaneous coronary interven-
tions (PCls) can be a full-fledged alternative to
surgeries in treatment of complex, multi-vessel
coronary lesions, including complex chronic
occlusions, LCA lesions, severe calcification
etc. However, there was still a need to stratify
the risks of a PCI in complex lesions, including
mid- and long-term prognoses and also in
comparison with surgical revascularization.
Interventional cardiologists needed an objec-
tive tool to address the question: which patients
are the most optimal candidates for percutane-
ous revascularization in the treatment of com-
plex coronary artery lesions? And so, in 2005, a
publication appeared concerning the develop-
ment of a new anatomical risk scale based on
angiography data and evaluating extent of
complexity of the coronary lesions (1). Later,
the same scale was used in the analysis of the
SYNTAX Study results, where risks in patients
with trunk and three-vessel lesions were strati-
fied using this scale in order to predict long-
term outcomes of myocardial revascularization
via PCl or CABG (2).

In the next decade, as a result of research
performed, the SYNTAX Score was validated
(not only internally, but also externally, i.e., by
databases of other hospitals). These studies
have demonstrated that the SYNTAX Score
helps to make decision which patients with
complex coronary lesions are more eligible for
CABG and which, on the contrary, for PCI (3, 4).
In another study, a retrospective analysis of
data from 4,000 patients demonstrated that the
SYNTAX Score could predict short- and long-
term clinical outcomes of PCI in patients with
complex coronary lesions (5, 6). Another one
study, involving over 2,000 patients showed,
that the SYNTAX Score can be an independent
predictor of MACE (lethality, MI, repeated re-
vascularization, target vessel failure) and POCE
(7). Moreover, predictive value and relevance of
the SYNTAX Score as a risk stratification tool
was also demonstrated in ACS patients, where
the SYNTAX Score was confirmed to be an in-
dependent predictor of 1-year MACE as well
(8). The predictive value of the SYNTAX Score
has also been confirmed in several other stud-
ies (9, 10) and, in general, the SYNTAX Score
was validated in over 50 studies, which is more
than any other risk scale.

Given constantly rising numbers of patients
with increasingly complex coronary lesions who
need revascularization as well as numerous
positive results of studies on the use of the
SYNTAX Score as a tool for risk stratification
and prognosis, it could be expected that the
SYNTAX Score will be used in routine clinical
practice and eventually be reflected in guide-
lines. Generally, so it happened, and in the
ESC/EACTS guidelines the SYNTAX Score re-
ceived the highest grade of recommendation
for risk stratification and determination of pa-
tients eligible for a specific revascularization
method.

However, the angiography-based SYNTAX
Score is subject to intra- and inter-group vari-
ability, and this fact undoubtedly affects the
overall reproducibility of this risk scale. Poor
reproducibility of risk scales affects their diag-
nostic and prognostic values and limits their
use in routine clinical practice.

The SYNTAX Score is the only risk scale that
was developed on the basis of just one study
(development cohort), and despite the fact that
there is some dependence of long-term out-
comes on the SYNTAX, this cohort is certainly
insufficient to develop a functional and predic-
tive risk scale. Meanwhile, other risk scales
have been developed based on multicenter
analysis of interventions performed in dozens
and hundreds of thousands of patients in doz-
ens and hundreds of hospitals around the world
or in large regions (Fig. 1).

The SYNTAX Score is the only risk scale in-
cluded in the guidelines which does not ad-
dress clinical factors (Fig. 1).

Justification for routine use of the SYNTAX
Score in daily clinical practice depends criti-
cally on demonstration of its high reproducibili-
ty.

Let’s see, what about a reproducibility of the
SYNTAX Score?

In one of the early studies, a weighted aver-
age statistical factor, the kappa coefficient
(used to determine inter-rater consistency
when assessing qualitative data), was calculat-
ed for the following items:

1. Total number of lesions

2. Total number of chronic occlusions

3. Number of bifurcation lesions

4. Number of orifice lesions

5. Total SYNTAX Score; and

6. SYNTAX Score in tertiles (<22, 22-32,
>32).

So, the kappa for the total SYNTAX Score
was only 0.54 (medium reproducibility), and,

Ne 70, 2022
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Risk models to assess medium- to long-term (=1 year) outcomes
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Fig. 1. Characteristics of different risk scales.

for the SYNTAX Score tertiles it was 0.51. The
lowest reproducibility was observed in detect-
ing bifurcation stenoses (0.36), which was
mainly due to the low consistency of definitions
for bifurcation stenosis in the distal LCA (11).
This, in turn, is attributed to the fact that LCA
lesions are characterized by high variability of
intra- and inter-rater assessments on coronary
angiography in comparison with other locations
of bifurcation stenoses (12, 13). Let’s remind,
that these are the lesions that have been inten-
sively investigated over the last two decades in
terms of risk stratification and determination of
the optimal revascularization method.

Another study also showed high variability
and low/medium reproducibility of several im-
portantitems of the SYNTAX Score. Specifically,
calcification, number of lesions, involvement of
small arteries, and bifurcation/trifurcation le-
sions (k = 0.23, 0.26, 0.20, and 0.13, respec-
tively). Admittedly, after more detailed and in-
tensive training, the inter-investigator consist-
ency for the same SYNTAX Score items
increased significantly (k = 0.57, 0.65, 0.30,
0.49), but, nevertheless, the reproducibility of
the results remained medium. It should be not-
ed that the consistency (reproducibility) of the
results is much higher among specially trained
and highly experienced specialists of core cath-
eterization laboratories. However, despite train-
ing of a group of intervention experts, their total
SYNTAX Score was still significantly lower than
that of experienced core laboratory stuff. In
particular, the group of intervention experts as-
signed 16.7% (p = 0.004) and 25.2% (p =
0.004) more patients to the lowest tertile

(SYNTAX Score <22) before and after intensive
and detailed training, respectively, comparing
to the core laboratory raters. On the contrary,
this group assigned 17.8% and 10.3% (p <
0.0001) more patients to the high SYNTAX
Score tertile (>32) before and after training,
respectively, comparing to the core laboratory
specialists14. Basically, a similar pattern of
consistence is also observed between local in-
vestigators and core laboratory specialists in a
recently completed multicenter, randomized
study (EXCEL) (Fig. 2).

It is noteworthy that, despite the use of
quantitative coronary analysis (QCA), there is
still variability and low consistency of the eye-
ball estimate of the degree between the re-
search group, core laboratory specialists and
QCA data. The study team underestimated the
degree of stenosis comparing to the QCA data
and core laboratory stuff, and thus fewer le-
sions were included in the calculations with
SYNTAX Score. This, in turn, was manifested as
a 7.5-point difference in the mean SYNTAX
Score (95% CI 5.5-9.5, p < 0.001) between
investigators and core laboratory specialists.

Hence, the SYNTAX Score, in general, is
moderately reproducible and highly variable in
evaluation of such key items as bifurcation/tri-
furcation lesions, severe calcification, involve-
ment of small arteries, and number of lesions.
Consequently, there is large dispersion in distri-
bution of patients across the main SYNTAX
Score tertiles (22, 22-32, >32), according to
which risk stratification and mid- and long-term
prognoses are made, and, finally, the revascu-
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Fig. 2. Inter-investigator consistency of the SYNTAX Score in the EXCEL study.

These results of the SYNTAX Score repro-
ducibility assessment are not surprising. The
SYNTAX Score scale is as prone to subjective
assessments (and therefore to variability) as
coronary angiography which is a basis of
SYNTAX Score. Itis well-known that, even in the
early days of interventional cardiology, variabil-
ity in evaluation of coronary angiograms among
researchers has been noted15,16. The evalua-
tion of coronary angiograms is strongly de-
pends on image quality, experience of the re-
searcher who chooses the optimal projections
for shooting, i.e., shooting without extra short-
ening segments and overlapping with other
branches, number of informative projections,
presence of spasms and/or use of vasodilators,
etc. Moreover, visual assessment of stenosis
degree (so-called eyeball estimate) generally
underestimates it in comparison with a phan-
tom or quantitative digital angiography. For ex-
ample, it was shown that a phantom with an
identified 50% stenosis was assessed by inves-
tigators in a range of 30-95% (!!) (17).

It should be noted that the kappa coefficient
for the SYNTAX Score is similar to that for the
evaluation of mammograms for the presence/
absence of breast cancer and lower than that
for evaluation of the overall myocardial contrac-
tility when performing dobutamine stress test
(Table).

Returning to the initially raised issue that the
rationale for regular using the SYNTAX Score in
routine clinical practice is critically dependent
on demonstration of high reproducibility of the
scale, can we say that we have data on high
reproducibility of the SYNTAX Score? Even if
the SYNTAX Score reproducibility increases af-
ter detailed and intensive training of a group of
interventional cardiologists, the reproducibility
and inter-investigator consistency are still me-
dium. Higher inter-investigator variability of
evaluation results reduces their reliability.

All risk scales are subjective and strongly
depend on the researcher’s expertise and ex-
perience, as well as on the quality of initial data
which are on the basis of risk scale estimates.

Table. Inter-rater consistency in the evaluation of common diagnostic tests

Diagnostic test kappa

Evaluation of regional LV contractility on a dobutamine stress echocardiogram 0.86
CT angiography (evaluation of pulmonary embolism) 0.65
Transesophageal ECHO (diagnostics of patent foramen ovale) 0.77
Mammography (oncology -) 0.54
Mammography (oncology +) 0.62
Assessment of type-A, type-B, and type-C coronary lesions 0.33
in accordance with ACC/AHA classification

Interpretation of the T-wave on an ECG during an exercise test 0.25
SYNTAX Score 0.54
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Fig. 3. Risk scales recommended for the prognosis determination in the ESC/EACTS guidelines
for myocardial revascularization.

COR LOE RECOMMENDATION

1. In patients with multivessel CAD, an assessment of CAD complexity, such as the SYNTAX score, may be
useful to guide revascularization (1-4).

Fig. 4. Level of recommendation for the SYNTAX Score in the 2021 ACC/AHA/SCAI guidelines
on coronary revascularization.

All modern risk scales have limitations since not
all clinically important points are taken into ac-
count, and the external validation is limited. In
addition, many clinically important factors, such
as risks of bleeding, severity of the general so-
matic condition, and, finally, choice of patients,
are not taken into account.

However, combined risk scales in which both
anatomical and clinical criteria are considered,
have a higher predictive value for a given revas-
cularization method comparing to anatomical
risk scales alone (such as the SYNTAX Score).

Nevertheless, after all these reasonings, the
ESC/EACTS guidelines still have the highest
recommendation level for the SYNTAX Score for
risk stratification and mid-term prognosis for
both PCI and CABG. This is strange, since, ac-
cording to the same data from the SYNTAX

study, long-term outcomes of CABG are no cor-
related with the SYNTAX Score tertile (Fig. 3).

Do we have enough reasons to take a critical
look at the anatomical SYNTAX Score as a tool
for risk stratification and prognosis determina-
tion? And is it time to reconsider the role of this
anatomical SYNTAX Score in choosing a meth-
od of myocardial revascularization?

Finally, in the 2021 American guidelines
(2021 ACC/AHA/SCAI Guideline for Coronary
Artery Revascularization (18)) the SYNTAX
Score no longer has the highest level of recom-
mendation for choosing a revascularization
strategy. The level was devalued as low as to
2b (!) (Fig. 4).

Do you still use the SYNTAX Score? Switch
to combined clinical-anatomical scales (for ex-
ample, SYNTAX II).

Ewe pa3z o SYNTAX Score



TPUBYHA MNPELACEAOATEJIS PHOVK

Cnucok nutepartypbl [References]

1.

Sianos G., Morel M.A., Kappetein A.P. et al. The SYNTAX
score: An angiographic tool grading the complexity of coro-
nary artery disease. Eurolntervention. 2005, 1, 219-227.
Serruys PW., Onuma Y., Garg S. et al. Assessment of the
SYNTAX score in the Syntax study. Eurolntervention. 2009,
5 (1), 50-56. https://doi.org/10.4244/eijv5i1a9

Serruys PW., Morice M.C., Kappetein A.P. et al. Percuta-
neous coronary intervention versus coronaryartery bypass
grafting for severe coronary artery disease. N. Engl. J. Med.
2009, 360, 961-972.
https://doi.org/10.1056/NEJM0a0804626

Capodanno D., Capranzano P, Di Salvo M.E. et al.
Usefulness of SYNTAX score to select patients with left
main coronary artery disease to be treated with coronary
artery bypass graft. JACC Cardiovasc. Interv. 2009, 2 (8),
731-738. https://doi.org/10.1016/j.jcin.2009.06.003
Valgimigli M., Serruys PW., Tsuchida K. et al. Cyphering the
complexity of coronary artery disease using the syntax
score to predict clinical outcome in patients with three-
vessel lumen obstruction undergoing percutaneous coro-
nary intervention. Am. J. Cardiol. 2007, 99 (8), 1072-1081.
https://doi.org/10.1016/j.amjcard.2006.11.062
Capodanno D., Di Salvo M.E., Cincotta G. et al. Usefulness
of the SYNTAX score for predicting clinical outcome after
percutaneous coronary intervention of unprotected left main
coronary artery disease. Circ. Cardiovasc. Interv. 2009, 2 (4),
302-308. https://doi.org/10.1161/CIRCINTERVENTIONS.
108.847137

Garg S., Serruys P, Silber S. et al. The Prognostic Utility
of the SYNTAX Score on 1-Year Outcomes After
Revascularization With Zotarolimus- and Everolimus-
Eluting Stents A Substudy of the RESOLUTE All Comers
Trial. JACC Cardiovasc. Interv. 2011, 4 (4), 432-441,
https://doi.org/10.1016/j.jcin.2011.01.008

Palmerini T., Genereux P., Caixeta A. et al. Prognostic Value
of the SYNTAX Score in Patients With Acute Coronary
Syndromes Undergoing Percutaneous Coronary
Intervention Analysis From the ACUITY (Acute
Catheterization and Urgent Intervention Triage Strategy)
Trial. JACC. 2011, 57 (24), 2389-2397.
https://doi.org/10.1016/j.jacc.2011.02.032
Wykrzykiowska J., Garg S., Girasis C. et al. Value of the
SYNTAX Score for risk assessment in the all-comers popu-

CBepeHunsa 06 aBTropax [Authors info]

BabyHaweunu AeTaHgun Muxaitnosuy — JOKTOP Mefl. HayK, Npodeccop, 3aBeayoLLnil OTAeNEeHNEM CePAEHHO-COCYANCTON XMPYPrin
LleHTpa angoxupyprum n autotpuncum, Mockea. https://orcid.org/0000000322697059

10.

11.

12.

13.

14.

15.

16.

17.

18.

lation of the randomized multicenter LEADERS (limus elut-
ed from a durable versus ERodable Stent coating) Trial.
JACC. 2010, 56 (4), 272-277.
https://doi.org/10.1016/j.jacc.2010.03.044

Garg S., Sarno G., Girasis C. et al. A Patient-level pooled
analysis assessing the impact of the SYNTAX (synergy
between percutaneous coronary intervention with taxus
and cardiac surgery) Score on 1-Year clinical outcomes in
6,508 patients enrolled in contemporary coronary stent
trials. JACC. 2011, 4 (6), 645-653.
https://doi.org/10.1016/j.jcin.2011.02.018

Garg S., Girasis C., Sarno G. et al. The SYNTAX Score revis-
ited: a reassessment of the SYNTAX score reproducibility.
Catheter Cardiovasc. Interv. 2010, 75 (6), 946-952.
https://doi.org/10.1002/ccd.22372

Lindstaedt M., Spiecker M., Perings C. et al. How good are
experienced interventional cardiologists at predicting the
functional significance of intermediate or equivocal left
main coronary artery stenoses? Int. J. Cardiol. 2007, 120,
254-261. https://doi.org/10.1016/j.ijcard.2006.11.220
FisherL.D.,Judkins M.P., Lesperance J. etal. Reproducibility
of coronary arteriographic reading in the coronary artery
surgery study (CASS). Cathet. Cardiovasc. Diagn. 1982, 8,
565-575. https://doi.org/10.1002/ccd. 1810080605
Genereux P., Palmerini T., Caixeta A. et al. SYNTAX Score
reproducibility and variability between interventional
cardiologists, core laboratory technicians, and quanti-
tative coronary measurements. Circ. Cardiovasc. Interv.
2011, 4 (6), 553-561. https://doi.org/10.1161/
CIRCINTERVENTIONS.111.961862

Zir L.M., Miller S.W., Dinsmore R.E. et al. Interobserver vari-
ability in coronary angiography. Circulation. 1976, 53 (4),
627-632. https://doi.org/10.1161/01.cir.53.4.627
Herrmann J.P., Azar A., Umans V.A. et al. Inter- and intra-
observer variability in the quantitative categorization of
coronary angiogram. Int. J. Card. Imaging. 1996, 12 (1),
21-30. https://doi.org/10.1007/BF01798114

Beauman G.J., Vogel R.A. Accuracy of individual and panel
visual interpretations of coronary angiograms: implications
for clinical decisions. JACC. 1990, 16, 108-113.
https://doi.org/10.1016/0735-1097(90)90465-2

Lawton J.S., Tamis-Holland J.E., Bangalore S. et al. 2021
ACC/AHA/SCAI Guideline for coronary Artery Revascula-
rization. J. Am. Coll. Cardiol. 2022, 79 (2), e21-e129.
https://doi.org/10.1161/CIR.0000000000001038

* Agpec ans nepenucku: BabyHawsunu AsTangun Muxaiinoeuy — 111123 Mocksa, Locce 9HTy3mnactos, fnom 62, ctp. 1.
E-mail: avtandil.babunashvili@gmail.com

Avtandil M. Babunashvili - Doct. of Sci. (Med.), Professor, Head of the Department of Cardiovascular Surgery of the Center of
Endosurgery and Lithotripsy, Moscow. https://orcid.org/0000000322697059.

* Address for correspondence: Avtandil M. Babunashvili - 621, Shosse Entusiastov, Moscow 111123, Russian Federation.
E-mail: avtandil.babunashvili@gmail.com

Crartbg nonyydeHa 10 okts6ps 2022 r.
Manuscript received on October 10, 2022.

MpuHaTa B nevatb 26 aHBaps 2023 1.
Accepted for publication on January 26, 2023.

Ne 70, 2022



NHDOOPMALMS

NosppaBnsem konner!

Congratulations to our colleagues!

Konnektue MPHLU, um. A.®d. UbiGa -
dunumana Prey “HMMUL, paapmonorun”
MunspgpaBa Poccum nonyuun [lMpemuio
MpaButenbcTBa B 00/1aCTU HAYKNU U TEXHU-
Ku 3a pa3paboTKy M BHegpeHue metopa
pagnoamMoOosM3auum MnevyeHn C MCMoJib-
30BaHMEM OTe4YeCTBEeHHbIX MUKpocdep Ha
OCHOBE paaunoHyKnuga nttpuin-90.

B koHue nexkabps COCTOSAN0CH TOPXXECTBEH-
Hoe BpydyeHue [lpemun T[lpaButenncTBa
Poccuiickon ®depepaumy B 0651aCTU HayKu
N TEXHUKN COTPYAHMKAM Hay4HbIX 1 06pa3oBa-
TenbHbIX opraHmsaumin. B 2022 r. Harpanbl
MpaButenbcTBa Poccuiickon depepaumm npu-
cyxaeHbl 216 naypeatam. focygapCTBEHHbIMU
NPeEMUSMN OTMEYEHbI 27 MPOEKTOB, B 4YUCHIE
KoTopbix 1 npoekt MPHL, nm. A.®. Upiba -
dunmnana Prey “HMUL, paguonorumn” MuH-
3gpaea Poccun no paspaboTke, UCMbITaHUAM
N BHeOpeHWio MeToda paanoambonmsauunmn
neYyeHn C MCMNOJIb30BAHUEM OTEYECTBEHHbIX
MuUKpocdep Ha OCHOBE paauoHyknmaga WT-
Tpna-90. Jlaypeatamm npemmn CTtann: pykoBO-
OUTENb NPOEKTA, MaBHbIV BHELUTATHbIV cneum-
anucTt oHkonor MuHagpasa Poccun, reHepanb-
Hblh oupekTop Iy “HMWUL, paguonorun”
Mwunsgpasa Poccuun akagemuk PAH Anpgpen
Amutpuesny KanpuH, pupektop MPHL,
M. A.®P. Ubiba, uneH-koppecnoHaeHT PAH
Cepreii AHaTtonbeBud IBaHOB, 3aBeyOLLIVi
OTOEeJNIEHUEM PEHTrEHOXUPYPrnyeckKnx MeTo-

[OB ONArHOCTUKN U NIEYEHUS, KaHANOAT Megmn-
UMHCKMX Hayk Banepun BnapumupoBudy
KyuyepoB v Bpay no peHTreHaH40BaCKYNSAPHON
ONArHOCTUKU U JIEYEHUIO, KaHAUOAT MEONLNH-
ckmnx Hayk ApTyp NMaenoBuuy lNMNeTpocsH.

MeTop, paamoamMmbonusaunm neveHn SBnaeT-
Cs OOHUM W3 MNEPCMNEKTUBHbLIX HanpaBieHUN
pasBUTUSA COBPEMEHHOW OHKosormn. CyTb me-
TOOa 3aKk/l4yaeTCs B 9HO0BACKYISPHOM  BHY-
TprapTepuasbHOM BBELEHUN PAAVNOHYKIINACO-
Jepxalmx Mukpocdep B COCyapbl, nuTatoLume
0OnyxoJb. OTO NMNO3BONISIET OCTAHOBUTbL POCT Ory-
xonny 90% naumeHTOB U yBESIMYMBAET MPOAOI-
XUTEJNIbHOCTb XN3HM B 4—5 pa3 no CPaBHEHMUIO
C OpYyrmMn ctTaHgapTHbIMU MEeTOAaMU JIEYEHUA.

MPHL, nm. A.®d. Ubiba — dunmnan Prey
“HMWL, pagmnonorun” MwuH3pgpaBa Poccun
cTan nepBbiIM MEOVUUMHCKUM Y4peXaeHNEM
B Halwlei cTpaHe, rae OblM UCMOJSIb30BaHbI
OTeYyeCTBEHHbIE MUKPOCdEpPLI HAa OCHOBE pa-
anonyknuaa uttpua-90. 3To cTano BO3MOX-
HbiM Onarogapa O0ObEAVHEHUIO YCUNUIA
MwH3ppaBa Poccun, MHHOBALUMOHHOW KOMMa-
HUM “BEBUI” n ®rey “HMUL, pagvonorun”
B 2018 r., korna Ha4anocb NPON3BOACTBO OTe-
YEeCTBEHHbIX MUKPOCHEP HA OCHOBE PagMOHYy-
knnpa ntrpmns-90 n BHegpeHne nx B PyTUHHYIO
KJIMIHUYECKYIO MPaKTUKY.

Mbl no3gpaBnigemM KOMNEr ¢ 3acny>XeHHOMN
BbICOKON NpPaBUTENIbCTBEHHOM Harpagon
M XXeNnaem UM JanbHENLLNX HAYYHbIX OTKPbITUN
1 60MbLUMX YCNEXOB B NpakTuieckom padoTe!
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INFORMATION

Our colleagues from A. Tsyb Medical
Radiological Research Centre — the branch
of the National Medical Research
Radiological Centre of the Ministry of
Health of the Russian Federation have been
awarded the price of the Government of
Russia in the field of science and tech-
niques for the elaboration and the practical
inculcation of the method of liver emboliza-
tion using Russian-made microspheres on
the base of Yttrium-90.

The awards ceremony of the Price of the
Government of the Russian Federation in the
fields of science and technique took place in
late December 2022. The price was awarded to
216 researchers representing 27 projects,
among them - the project of A. Tsyb Medical
Radiological Research Centre — the branch of
the National Medical Research Radiological
Centre of the Ministry of Health of the Russian
Federation aimed at the elaboration, testing
and inculcation into the practice of the method
of liver radioembolization using Russian-made
microspheres on the base of Yttrium-90. It is
our joy to congratulate the Head of the project,
the Main external expert on oncology of the
Ministry of Health of the Russian Federation,
the General Director of the National Medical
Research Radiological Centre of the Ministry of
Health of the Russian Federation, Academician
of Russian Academy of Sciences Andrey
Kaprin, the Director of A. Tsyb Medical
Radiological Research Centre, corresponding

member of Russian Academy of Sciences
Serguey lvanov, Head of the department of
endovascular methods of diagnosis and treat-
ment, candidate of medical sciences Valery
Kucherov and the specialist on endovascular
methods of diagnosis and treatment, candidate
of medical sciences Artur Petrossian.

The method of liver radioembolization is one
of the promising trends of modern oncology.
The essence of this method consists in endo-
vascular intra-arterial infusion of radionuclide-
containing microspheres in the feeding vessels
of the tumor. It allows to stop tumor growth in
90% of patients and to increase the life expec-
tancy by 4-5 times in comparison with other
standard methods of treatment.

A. Tsyb Medical Radiological Research
Centre — the branch of the National Medical
Research Radiological Centre of the Ministry of
Healthcare of the Russian Federation is the first
medical institution in our country to use the
Russian-made microspheres on the base of
Yttrium-90. It became feasible due to joint ef-
forts of the Ministry of Healthcare of the Russian
Federation, the innovative company “BEBIG”
and the National Medical Research Radiological
Centre in 2018, with the start of production of
Russian-made microspheres on the base of
Yttrium-90 and their introduction into the rou-
tine clinical practice.

We congratulate our colleagues on this mer-
ited eminent government award and wish them
new scientific achievements and great success
in their practical work!
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®raoy BO Mepebiit MTMY umenn U.M. CeueHoBa Muuspgpasa PO
(CeueHOBCKMIA YHUBEPCUTET)

B uenax peanusauumn TpeboBaHuii npmkasa MyUHUCTEPCTBA HAayKU U BbICLLEro
obpaszoBaHua PP ot 24.02.2021 . Ne 118, B cooTBeTcTBUM C [MonoxeHnem
O COBEeTE Mo 3aWmTe aMccepTaunini Ha CoOMCcKaHMe Yy4eHOW CTernenn kaHanaaTa
Hayk, OokTopa Hayk DPFAOY BO Mepebii MIMY mnmeHn W.M. CeueHoBa
MwuHsnopaBa P® (CedyeHOBCKUI YyHMBEPCUTET) cO3daH COBET Mo 3aluTe
anccepTauuini Ha CouckaHMe y4eHOW CTEeNeHW KaHaugaTa Hayk, JOoKTopa Hayk
®raoy BO Mepebit MITMY nmenmn .M. CeveHosa MuH3gpaBa PP (CeyeHoB-
CKWIN YHNBEPCUTET) MO Hay4YHbIM CNeunanbHOCTAM:

3.1.1 PeHnTreHsHpoBackynsapHas xupyprus (MeanumMHCKue Hayku)
3.1.15 CepaeyHo-cocyancTas Xmpyprmsa (MeamumHCKne Haykm)
3.1.12. AHecTe3nonorma n peaHmmMmaTtonorna (MeguUMHCKUE Hayku)

LWnop anccepraumoHHoro coeeta ACY 208.001.30

Mpencepartens AUCCepTaLMOHHOIoO coBeTa:
O.M.H., npodeccop, akagemuk PAH Nocennanun 4.
3amecTuTtenu npeacenartens oMccepTaunoOHHOro CoBeTa:
O.M.H., npodeccop Cemutko C.T1.
O.M.H., npodeccop Komapos P.H.
O.M.H., npodeccop AsopoBckuit A.T.

Mo Bcem BOoNpocam paboTbl AMccepTaunOHHONO coBeTa obpallarbcs
K y4HEHOMY CekpeTaplio 4.M.H., npodeccopy babyHawsunu A.M.
Ten. 8 (926) 153-25-15
https://www.sechenov.ru/science_and_innovation/
nauchnaya-deyatelnost/dissertatsionnye-sovety/dcy/
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YBaxxaemble konneru!

MHdopmupyem Bac, 4To «MexXayHapOLHbIA XYPHan MHTEPBEHLMOHHOMN
KapguoaHruonorum» BkJodyeH BAK P® B nepeyeHb peuLeH3npyemMblix
Hay4HbIX U3OAHU, B KOTOPbIX OOJKHbI OblTb ONYyO/IMKOBaHbI OCHOBHbIE
Hay4yHble pe3ynbTaTbl AuccepTaumii Ha COUCKaHME YYEHOM CTENeHu
KaHgugata n 4oKTopa Hayk rno cneunanbHOCTSM:

3.1.1. PeHTreHaHaoBaCKynspHas XMpyprus (MeguumMHCKne Haykm),
3.1.15. CepaeyHo-cocyamcTas Xmpyprms (MeauuuHCKmMe Haykm),
3.1.20. Kapamonorus (MeguumMHCKNE Haykun),

3.1.20. Kapaunonorus (buonornyeckue Hayku),

3.1.25. JlyyeBas gnarHocTumka (MeguumMHCKNE Haykun).

Mpurnawaem yntaTtenem 1 aBTOPOB K COTPYOAHUYECTBY.

CtaTbu cnegyeT oTNpaBndaTb Mo agpecy:
101000, MockBa, CeepukoB nep., 4.5,
MexayHapoaHbIi XXypHan MHTEPBEHLMOHHOW KapauoaHrmosnornm
E-mail: davidgi@mail.ru
elenita712@gmail.com

MoppobHasa nHbopmauya: http://ijic.ru/
https://www.rnoik.ru/
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