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PeBackynapusauua MMOKapAaa NpPU XPOHUYECKOM
KOPOHapHOM CHHAPOME: NoYeMy Mbl 3TO Aenaem?

A.M. babyHatusuan'?

" LleHTp sHAoxupypriv v antoTpuricuv, Mocksa, Poccusi

2 PrAQY BO lNepBbivi MockoBCkuii rocyaapCTBEHHbIV MEANLMHCKNI YHUBEPCUTET MMEHU
U.M. CeueHoBa MuHaapaa Poccuu (CeyeHoBckuii YHuBepcuteT), Mocksa, Poccus

C 60-x rogos XX ctonetus, korga M. Sones 6bl1a BbIrNoJIHEHA repBasi NMPUXnN3HEeHHasi CeJIeKTUBHAs KOPpoHap-
Hasi apTepuorpadgusi, Ha4anachk 3pa Xupypru4eckou, a 3ateM 3HA0BaCKY/ISIPHOV PeBaCKyIspu3aLmm MmoKap-
fAa. BHeapeHue B KJIMHWYECKYHO MPAaKTUKYy HOBbIX TEXHOJIOMMKM CriocoOCTBOBAJIO YJIYHILIEHWIO PE3YJ/IbTaTtoB
JIe4YEeHUSI N, COOTBETCTBEHHO, SIBUIOCb WMMIYJIbCOM [Ji1 MHTEHCUBHOIO POCTA KOJIMYECTBA BbIMOJIHIEMbIX
onepaumni perackynspudaumm mvmokapaa. OaHako HakorjieHne CyLLeCTBEHHOro obbema AaHHbIX U UX CKPY-
y/1e3HbIVi aHa/IN3, a Takxke rMpoBEAEHNE PSaa CPaBHUTEbHbIX MCCAEA0BAaHWI MEXAy NHBa3UBHbLIM M KOHCEpP-
BaTtUBHbLIMW METOAaMU JIeHeHUsI BbiSIBUIN HEOOXOANMOCTL MepecMoTpa nokasaHui n BHEAPEHUST HOBOIO
anropuTma /s rnpoBeAeHWNsI MHBA3UBHOV PEeBaCcKysapu3aLumnm Muokapaa ¢ Y4eToM pPacLUnpsItoLLIEenicsl poav
OnNTUMAasIbHOM MeaNKaMeHTO3HOV Tepanun. B AJaHHOM cTaTke npuBoanTCs 0630p 3BOJIIOLIMOHHOIO MyTy Pas-
BUTUSI METOAMK MHBA3VBHOWV PEBACKYISipU3aLImMm MUokapaa 1 Pe3yibTatoB KJIt0HEBLIX MCCJ1EA0BaHW, MOB/IN-
SIBLLUMX HA W3MEHEHWE roKa3aHui 1 rnoaxoaA0B K MHBA3MBHOMY JIEYEHUID KOPOHaPHOro arepocK/ieposa.
O6cyxaaeTcsi COBPEMEHHbIV aropuTM ANarHOCTUKM M MHBA3UBHOW PEBAaCKY/ISpU3aLnm M1Mokapaa rnpu xXpo-
HUYE€CKOM KOPOHaPHOM CUHAPOME.
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Since the 1960s, when M. Sones performed the first intravital selective coronary arteriography, the era of
surgical and, subsequently, endovascular myocardial revascularization began. The introduction of new
technologies into clinical practice has contributed to the improvement of treatment outcomes and, accordingly,
has been a stimulus for an intensive increase in the number of myocardial revascularizations performed.
However, as a significant amount of data was accumulated and carefully analyzed, as well as after a number
of comparative studies between invasive and conservative treatment methods, it became clear that there
is a need to revise the indications and introduce a new algorithm for invasive myocardial revascularization,
taking into account the increasingly important role of optimal medical therapy. This article provides an overview
of the evolution of invasive myocardial revascularization techniques and the results of key studies that
influenced indications and approaches to invasive treatment of coronary atherosclerosis. The current algorithm
of diagnostics and invasive myocardial revascularization in chronic coronary syndrome is discussed.
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C 60-x rogos XX ctonetus, korga M. Sones
Oblna BbINOSIHEHA NepBas MPUMXKU3HEHHas ce-
NleKTMBHas KOpOHapHasa aptepuorpaduvd, ymbl
nccnegoBaTesen Obln 3aHATbI BONPOCOM: Kak
JIeYNTb aTEPOCKIIEPOTUHECKUME MOPaAXKEHUS, 00~
HapYy>XEHHbIE MPU CENEKTUBHOW KOpPOHaporpa-
dun? CHavana nepsas ycriewHas ornepauus
a0pPTOKOPOHapHOro wyHTruposaHusa (AKLL), 3a-
TEM YPECKOXHOWM OanfioHHOW aHrMonaacTuku
W, HAKOHEL,, CTEHTUPOBAHUSA MONOXWNAN HA4Yano
anoxe 6e3yaepXXHOro pocTa KosmyecTBa one-
pauun peBackyndapusaumu Muokapga.
CyLwiecTtBoBanO IOrMY4ECKOe NPennosioxXeHune,
4YTO C YBEJIMYEHMEM KOJNIMYECTBA onepauuin no
peBackynapmsaumm Mmmokapaa MoXXHO 4o0UTb-
CS YMEHbLUEHUSI 4aCTOTbl OCTPOro mHdapkra
Muokapga (OMM) n kapananbHOW neTanbHo-
cTn. 3a 6o5ee 4eM NOJIYBEKOBOW Neprom Y1CNo
nybnmkauuini B MMPOBOW Hay4YHOW nuTepartype,
NOCBSLLEHHbIX MpobnemMam peBacKynspuaaumm
Mmokapga npu XPOHUYECKOM KOPOHAPHOM
cuHagpome (XKC), nepeBanunio yxe 3a 0eCATKU
TbiCca4. Tak HacTynuaa anm SCHOCTb B 3TOM BOIM-
poce 4yepes nosiseka OypHOro pa3BmUTUS METO-
ONK U TEXHOJNIOMMN 1N OFPOMHOI0 KOJM4ecTBa
CpaBHUTEJIbHbIX NCCNeg0BaHN U Mbl NPULL-
v K ewe 6onbluen cymaTmue?

Mbl BbINONHSAEM peBaCKynapu3aumio Mmo-
kapga npu XKC, NoCcKosbKy yBEPEHbI B TOM, Y4TO
TO, YTO Mbl BUOMM HA KOPOHAPHOM aHrMorpam-
Me, MmoxeT npuBectn kK OMM un K KapamanbHOn
cMepTn. 910 0O60CHOBAHHAA NpudKHa Oas pe-
BaCKynsipMsauu nyTeM 4YPECKOXHOro KoOpo-
HapHoro BMewatenbcTea (HKB) nnm wyHTnpo-
BaHMS, MOCKOJIbKY OKKJ1I03UW, BO3HMKAIOLLME Ha
MecCTe fioKanm3aunm rnopaxeHun, npuBogaT K
HeXenaTesNlbHbIM ~ KIIMHUYECKUM  MCXO04aM.
OpaHako npobnema 3ak/yaeTcs B TOM, YTO Mbl
HEe 3HaeMm, NpPenoTBpaLLaET 1M peBackyndapusaa-
uns passutne OMIM mnn netanbHOro ucxona
B KOHKPETHOM CJly4ae C OnpeneneHHom kaptu-
HOWM MOpPaXeHUsi KOPOHAPHOro pycna uan co-
CTOSIHUA MUOKapAa J1eBOro Xenyno4ka.

BONbLWMHCTBO KPYMHBLIX CPaBHUTESIbHBIX UC-
clegoBaHM NOKasbIBalOT, HTO peBackynsapuaa-
LUMS HE MMEET MPENMYLLECTB C TOYKM 3PEHUS
YAYYLLIEHUS BbKMBAEMOCTU N YMEHbLUEHNS Ya-
CTOTbl BO3HMKHOBEHUS OVIM. OgHako Mbl, WH-
TEPBEHLMOHHbIE KapAMONOrn, CKIIOHHbI HE Be-
pUTb 3TUM BbIBOAM U NO-MNPEXHEMY YBEPEHDI,

YTO, BbIMNOJIHAS PEBACKYSPM3aLMIO, Mbl Ha Cca-
MOM [eJie crnacaeM XU3HN U YMEHbLLAEM PUCK
pazsutna OVMM. Tak B Kakux >e ciyyasx Mbl
OENCTBUTENIBHO MOXEM 3TOr0 A0CTUYb U Ka-
kM naumeHtam ¢ XKC mbl MOXem ckasaTb,
4YTO OHWM MOTYT UMETb BbIFrOA4Y OT PEBACKYNAPU-
3auMn C TOYKU 3PEHMUS YBEJSIMYEHUS LLUAHCOB
OO0JITOCPOYHOM BbIXKMBAEMOCTU N YMEHbLLEHUS
pucka passutug ONM?

Mocne uccnepoBaHua ISCHEMIA guckyc-
Cusi BOKPYr BOMpOCa O peBacKynapuaaumun
Munokapga npu XKC pasropenacb C HOBOW
cunoi. Kakne xe OCHOBHble BbIBOObI ClEeAyIOT
n3 ISCHEMIA?

- HeT BbMrpbilia OT peBackynapusaumm
B KIIMHUYECKUX ncxopax (“XecTkme” KianHu4e-
CKUE TOYKW).

- HekoTopble nokasaHus K peBackynsapuaa-
uMm 6osblle HEe MOTyT CHMTATbCA TaKOBbIMMU.
HeT pokasaTtenbCTB KIMHMYECKON BbiroAbl OT
peBackynapu3aumm He3aBMCMMO OT NCXOOHOMN
BENIMYUHBbI 30HbLI nwemun (1), T.e. gaxe npu
MopaxeHnsx MNPOKCUMasIbHbIX CErMEHTOB
KPYMHbIX MarucTpasnbHbIX apTepuin (Hanpumep,
nepenHen MexKenyaoykoBom apTepun).

- BmecTo npusHaka mwemun B pyKoBOQA-
CTBax Ha NMepBbIi naaH 40KHA BbINTU CUMMTO-
MaTuKa B NJjiaHe peLleHns BONpoca O peBackKy-
napudaumn. Ecnn cteHokapausa HevacTtas v
“Npuemnemas” ong naumeHTa — KOHCepBaTUB-
Haa cTpaTterusa ¢ MOHUTOPUHIOM OTBETA OMTU-
ManbHas mMegukameHTo3Haa Tepanus (OMT)
OOJKHA Mony4nTh | Knacc pekoMmeHgaunn.

- Ecnun cteHokapamsa dactas u “Hemnpuem-
nemas” ong nauveHTta (HeECMOTPA Ha U3MeHe-
HUA cTUNSA Xn3Hm n OMT), nHBasuBHaga cTpaTe-
rvs 0oJmkHa Nonyy4mThb | Knacc pekoMmeHaaumu.

CoBpeMEHHbIE KJIMHMYECKME pekoMeHaa-
UMM KakK €BPOMEencKkmnx, Tak U amMepukKaHCKUX
OOLLECTB OTpaXalT UMEHHO TakKoW Moaxom,.
Takum obpazom, nocne ISCHEMIA Mbl MOXeM
OMNMpeneneHHo yTBepxaaTb, YTO pPeBaACKyNsapu-
3aumio npm XKC Heobxoa1MOo BbINOJIHUTL TULLb
Ona ycTpaHeHusa (yMeHbLUeHUd) CUMMTOMOB
CTeHoKapammn, KOTOPOro HeNb3a OCTUYb C NO-
Moublo OMT. Teanc 0 ToMm, YTO peBacKyndapu-
3aumMs NOJNIOXUTENBHO BIIMAET HA CUMIMTOMATU-
Ky, MOJsydusn noaTBepXOeHMe W B HeLaBHEM
OBoviHOM crniernoM uccneposaHun ORBITA 2,
roe 6b1s10 NoKa3aHO HECOMHEHHOE NpenMyLLe-
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PucyHok. MNauyneHTbl 6€3 CTeHOKapAuu B paHHME CPOKK
nocne YKB n OMT.

CTBO peBackynspmsaumm mumokapga nepej
OMT C TOYKM 3PEHMUS yNyULLEHNS KITNHNYECKON
KapTuHbl U, CnenoBaTeflbHO, KaYyecTBa >XNU3HU
(1). K cnoBy ckasaTb, 9TO “OTKpbITUE” HE ABNSI-
€TCs HOBOCTbIO, MOCKOJIbKY BCE Mpenbioylime
NCCnegoBaHUs HE3aBMCUMO OT TEXHOAOrMun
YPECKOXHOW peBacKkynspmsaumm muokapga
MnoATBEPXAAIOT 3TOT Te3uc. Nocne peBackyns-
pu3aumn KIMHMYECKas KapTuHa CTeHoKapaun
ynydwianach He TOJIbKO B 3noXy 6asinoHHOM aH-
rMonnacTukn (2), HO 1 NOCAe BHEOPEHUS FON0-
MeTannyecknx cteHToB (3) n CTEHTOB C ne-
KapCTBEHHbIM noKpbiITMeM (4). Pe3ynbrathl
BOCMNPOM3BOAMMbI HE3ABUCKMO OT dTana pas-
BUTMS HKB, NpMMEHEHHbIX TEXHOIOMMN U CXEM
OMT ¢ pa3HbIMK KOropTamm nauueHToB, BKJIO-
YEHHbIX B UCCNea0BaHNs B TEHEHME NOCAEeHNX
30 neT (CM. PUCYHOK).

[a, yny4dweHre cumMnToMaTUKy MOXHO CUU-
TaTb AOKa3aHHbIM paKTOM, HO MOYEMY Mbl pe-
BACKyNspn3pyeM Mmokapg, y naymeHToB, KO-
TOPbIM €le He NpoBOAMAACb WMHTEHCMBHAA
OMT? nnn B cnyyasx, Korga nauneHToB CTEHO-
Kapaus He Tak CUIbHO GECNOKOUT U HE Hapy-
LIaeT NPUBbLIYHbBIA 06pas XM3HU, TOIbKO Ha OC-
HOBaHMM aHrmorpadpmnyecknx Haxonok? bonee
TOro, B COBMECTHOM PYKOBOACTBE OT 7 Hayu-
Hbix obuwecTs CLLUA no oueHke 1 gmarHocTuke
6onn B rpyau (5) MHBaA3MBHO KOpOHaporpa-
dun BooOLLE He HalIOCb MECTO B MnepedHe
0N ANarHoCTUYECKMX UCCNed0BaHUM, OTaaBas
npennoyYTeHme HEMHBA3UBHbLIM METO4AM OLLEH-
kn. O6bACHEHWE npocToe: ANna O6oNbLUMHCTBA
Kapanosioroe (M MHBA3MBHbLIX KapOMOJOroB)
KOpoHaporpadunsa BOCMPUHUMAETCH KakK CO-
CTaBHad 4acTb MHBA3VBHOW CTpaTermun, B KOTO-

poi anarHocTuyeckasa aprepuorpaduvsa ganee
nepexoaut B YKB B cnyyae o6GHapyXeHUs
rnopaxeHnn npun KopoHaporpaduun. MNpmn aTom
4acTo He NPOMN3BOAMTCA Fybokas oLueHKa Bns-
HMUSA 3TUX HAXOA0K Ha KIIMHUYECKYIO KapTUHY U
JONrOCPOYHbIA NPOrHO3, YMHOXasa KOIMYECTBO
HEHY>XHbIX NpouUeayp CTEHTUPOBAHUS.

C cumntomMamMun cTeHokapouvu BpPOAE BCe
SICHO. A 4YTO € C NPOrHo3om? B 60nbLLIOM Me-
TaaHannse 12 paHOOMU3MPOBAHHbIX KIIMHNYE-
CKUX NCCNegoBaHui (OXBaTbiBaOLLMX BECH Ne-
pvop passutna YKB oT 6annoHHOW aHruonna-
CTUKM OO0 CTEHTUPOBaAHUS) OLEHUBANOCH
BIUSHME Ha “XeCcTkue” KIIMHUYECKUE TOYKMU
peBackynapusaummn Mmokapaa B CpaBHEHUU C
OMT. AHann3 nokasasn OTCyTCTBME NpenmMylLle-
CTBa peBacKynapusauun B Taknx nokasaTensix,
Kak cMepTb OT Bcex npuyuvH (0,85 [0,71-1,01],
p = 0,07), kapgmanbHaa netanbHocTb (0,71
[0,47-1,06], p = 0,09) n yacTtoTa HedaTasbHO-
ro MM (0,93 [0,70-1,24], p = 0,61). bonee
TOro, B uccnenoBaHusx, roe B >50% cnyyaes
MCMOJSIb30BAJZIOCb CTEHTMPOBAHME, pasHMLa B
rnokasaTesie CMepPTb OT BCEX MPUYMH NpakTnye-
ckmn HumBenuposanacb (0,93 [0,78-1,11], p =
0.47) mexay peBackynspudaumen n OMT (6).

Takum 06pa3omM, CpaBHUTENbHbIE UCCNEeno-
BaHMA He MoKas3blBalOT NPeuMyLLeCcTBa peBa-
CKYNSipu3aumm ¢ TOHKU 3PEHUS JONTOCPOYHOMN
BbDKMBAEMOCTU W PasBUTUA HedaTaslbHOro
M. OpgHako CyLLEeCTBYIOT HECKOJIbKO KJIMHU-
KO-aHaToMM4eckmx BapuaHToB TedeHuns XKC,
Mpu KOTOPbIX peEBACKyNApuU3aLnsa UMeeT Npeun-
myutecTBo nepen OMT ¢ TOYKM 3PEHUNA A0NTO-
CPOYHOro NPOrHo3a no “XecTknm” KIMHU4YecC-
KM TOYKaM 1 B TakKMX CUTyauUnsx Heob6xoaumo
oToaTb NpegnoyTeHMe KoHuenuum “cHadana
YKB”.

1. MNepBbIV cueHapuii — cyrybo aHaToMuye-
CKNiA — BKIlOYaeT B cebsi CTBOIOBbIE M MHOIOCO-
CyONCTble NopaxeHust (BKoYasi XPOHMYECKmMe
OKKJTI03MK C BOSbLION 30HOM KPOBOCHAOXEHUS
XM3HecnocobHoro muokapga). CyuiecTtByioT
HEMHOrO (B OCHOBHOM pPaHHWX) NCCNELOBaHUM,
nadydarowmx adpdekT peBackynapmsaumm npu
MOpaxeHnn OCHOBHOIO CTBOJIa JIEBOW KOPO-
HapHOM apTepun, rOe CPaBHUBAIOTCS KINHNYE-
CKK1e ncxombl nocne pesackynapudaumm n OMT.
Tak, MO AaHHbIM ABYX PaHOOMU3MPOBAHHbIX
CpaBHUTENbHbIX UCCNeaoBaHui Obl0 noka-
3aHO CTaTUCTUYECKN OOCTOBEPHOE CHUXEHME
5-netHen netanbHOCTWM MNOCNE peBacKynapwu-
3auum B cpaBHeHun ¢ OMT (16,0 n 36,5%, co-
oTHoweHune puckos 0,32, 95% 1 [0,15-0,70],
p = 0,004), a pa3HuLa B BbXXMBAEMOCTW NaLu-
eHToB 4epe3d 10 net coctaBuna 20 mMec
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(1,7 roma, p = 0,005) (7). B opyrom nsBectHom
nccnegosanm MASS Il, cpaBHMBaKLWEro pe-
Backynapusdaumio (HKB/AKLL) ¢ OMT, Takxe
OblNI0 YCTAHOBJ/IEHO, YTO BbIXXMBAeMOCTb 4Yepes
10 neT 4OCTOBEPHO BhILLE B FPyMne peBackynsa-
pusaumun: AKLL 1 OMT 74,9 n 69% cooTtseT-
ctBeHHO n YKB n OMT 75,1 n 69% cooTtBeT-
cTtBeHHO (p = 0,008). Takoe e NpenmMyLLeCcTBO
peBackynapusaumm Obino BbiSIBEHO MO YaCTo-
Te pa3sutua Q-MM: AKLL n OMT 10,3 n 20,7%
cooTtBeTcTBeHHO U YKB 1 OMT 13,3 u 20,7%
cooTBeTCcTBEHHO (p < 0,001) (8). NMocne aTmux
MCCNeaoBaHUN CYMTAETCH HEITUYHLIM MpPoBe-
[eHne ganbHenLwmnx NPpoCneKTUBHbIX PaHa0MN-
3MPOBAHHbIX CPaBHUTESNbHbLIX UCCiea0BaHUMN
M Takne naumeHTbl, Kak NpaBuio, UCKoYaanch
B Takux uccneposaHmax, kak COURAGE, ORBITA,
ISCHEMIA n ap.

Cnepnywouians camasa 6onblias M CNoOXHasd
rpynna nauuveHToB, BCTpedalollaacs B exen-
HEBHOWM KJIWHMYECKON NpakTuke, MHOrO-
cocyamcTble nopaxeHus. Eule paHHne uccne-
[OBaHUA B 3Mnoxy OanfioHHOW aHrMonaacTuKn
rnokasblBanm OTCYTCTBME MNOJIb3bl PEeBaCKYysi-
pusaumn Oss O0JIFOCPOYHOM BbIXXMBAEMOCTMU
npu ogHococyauctom (p = 0,253) nnn gByx-
cocyamcTtom nopaxeHum (p = 0,89) (9). OTort
Tesunc B nanbHelwem Obll NOATBEPXAEH U APY-
MMM CPaBHUTENbHLIMU UCCAEen0BaHUAMN.
OpHako, kak n B nccnegopaHmsx 90-x rogoB XX
Beka, Tak 1 B ISCHEMIA 4eTko Oblniv BbISBNEHDI
NPENMyLLLECTBO U KJIMHMYECcKas BbiIroga peBa-
cKynapusaumm ans naumeHToB ¢ MHOrococyau-
CTbIMU MOPaXeHUsIMNU C TOYKU 3peHust oTaa-
JIEHHOW BbIXXKMBAEMOCTU U Pa3BuUTUA HedaTanb-
Horo MIM. B tom xe ISCHEMIA uepe3 7 net
KapauanbHasi NneTasbHOCTb B rpynne rnauyeHToB
C MHOrococyaucTbiMU TMOPaXeHUAMU TMocne
peBackynapusaumm Obina  3HAYMMO  HUXeE
B CPaBHEHUM C MaumeHTamu, KOTOpble OCTaBa-
nnck Ha OMT (8,6 1 6,4%, COOTHOLLEHNE PUCKOB
0,68, 95% 1 [0,48-0,97]), Toroa kak y nauyeH-
TOB 6e3 MHOrocoCyamCTbIX MOPaXEeHUn pesa-
CKynsapu3aums He BiMsina Ha yMeHbLLEeHMe pu-
CcKa KapauanbHOW NneTanbHOCTU B CPaBHEHUU
¢ OMT (cooTHoweHune puckos 0,97, 95% AU
[0,57-1,64]) (10).

OgHako CO BPEMEHEM 3HAYUTENIbHO MEHSA-
nlacb NO3MLINA MHTEPBEHLMOHHbIX KapAMOo0ros
no peBackynapmsaumm Npu MHOrOCOCYAUCTbIX
nopaxeHusx. C OOHOW CTOPOHbLI, Mbl 3HAEM,
4YTO MNOJSHAas peBacKynapum3aums nyydile ¢ TOHKU
3peHns OTAANIEHHOro NPOorHo3a no “>ecTkum”
KIMHUYECKMM TO4YKaM, a C ApYron, He BCce Nno-
paXxeHHble apTepun crnegyet NoABEepPrHyTb
MexaHN4YeCKMM BMeLLaTeNbCTBaM, a TOJbKO Te,

roe MMeKTCa FeMOAVHAMUYECKU 3HauYMMble
MopaxeHus No AaHHbIM U3MepeHus dpakun-
OHHOro pesepBa kpoBoToka (PPK) n B 30He
KPOBOCHAOXEHMSA KOTOPbIX MMEEeTCs XM3He-
Croco6HbIn Muokapg, >20% (0COBEHHO B CNy-
Yasax HanM4ms XPOHUYECKOW OKKJIIO3UM KOpPO-
HapHon apTtepumn). NTOMUMO yXe M3BECTHbIX
nccneposaHnin (FAME n FAME-2), roe 6bii10
[0Ka3aHo, 4TO 0TKa3 OT MHBA3KMBHbLIX MPoLEenyp
Ha ocHoBaHuM namepeHus GPK Ge3onaceH
N He BNUSIET HA CPEeaHECPOYHbIN OTOANIEHHbIN
nporHo3 (2 roga) (11), B HEOABHO 3aBEPLUMB-
wemcs ncenegosaHmm SYNTAX |l konnyecTBo
MauMeHTOB C TPEXCOCYAUCTbIMU MOPaKEeHUs -
MU ObINIO CHUXEHO Nocse ncrnonb3oBaHmnsa PPK
0o 37,2% B CpaBHEHUM C KNACCUYECKUM
SYNTAX-uccnegoBanuem, roe ®PK He uc-
Mosib30BaJICs U 0N NaUMEHTOB C TPEXCOCY-
ONCTbIMM nopaxeHnsmMmu coctasuna 88,3%
(12). 31O O3HAYaET, YTO LUMPOKOE NCMOb30BaA-
HME HOBbIX TEXHOJIOMNIN BU3yanm3aumm 1 OLLEH-
Kn GU3nonorum KpoBoToOka Mo3BONUT m3be-
XaTb HEHYXHbIX PEBACKYNSPU3aALNIA N HEHYX-
HbIX cTeHTOB Npu XKC. Takow noaxoad no3B0OaAn
3HAYNTENIbHO COKPaTUTb 4acToTy OO0MbLUNX
KkapamanbHbix ocnoxHeHun B SYNTAX Il B cpaB-
HeHuu ¢ knaccmdeckum SYNTAX (21,5 1 36,4%
COOTBETCTBEHHO, p < 0,001) 1 NOBTOPHLIX pe-
Backynsipusaunim mmokapaa (13,8 n 23,8% co-
OoTBEeTCTBEHHO, p < 0,001) B 5-neTtHem oTaa-
neHHom nepuoge(12).

2. BTopon cueHapuii — KJIWHUYECKUIA —
BKJIIOYAET NaUMEHTOB C TakK HA3bIBAEMOW MLLe-
MUYECKON KapamonaTtuem co CHUXEHHOW Haco-
CHOM YHKUMEN NEBOro Xenyaoyka B covyeTa-
HUW C aTEPOCKIEPOTUYECKMMMN NOPAKEHNAMU
KOPOHaApHOro pycna. Takve naymeHTbl, Kak
MpPaBuo, UCKIIYaINCb NPAKTUYECKMN N3 BCEX
O0NbLUMX CpPaBHUTESbHbLIX UCCNEeO0oBaHUN U
VWb OBa paHOOMU3MPOBaHHbIX MUCCRenoBa-
Hua STICH (AKLL vs OMT) n REVIVED-BCIS2
(YKB vs OMT) getanbHO nayunnmn apdekT pe-
BaCKyNapu3aumm y 3ToM KJIMHUYECKN TSXENON
rpynnel naumeHToB. W ecnu B cpegHeoTna-
neHHoM nepuode (6 net) peBackynapusauus
HE BAMSNa Ha KapguasbHYl0 NeTasnbHOCTb Un
4aCTOTYy MOBTOPHbIX rOCAUTaIM3auui B Cpas-
HeHun ¢ OMT, 1o B nepuog 6 net n 6onee AKLL
MokKasbiBaeT MNPEUMYLLECTBO C TOYKU 3PEHUS
YMEHbLUEHNST pUCKa NeTaNbHbIX UCXOO0B (OT-
HocuTenbHbIN puck (OP) 0,84, 95%4W [0,73-
0,97], log-rank p = 0,019) (13). Takum obpa-
30M, peBackynspusaums okasbiBaeT roso-
XUTENbHOE BJIMSHME Ha BbIXMBAEMOCTb
Yy NaUUEeHTOB CO CHMXEHHOW ppakumnen narHa-
HUSA NeBOro xenygodka B 6onee otaaseHHOM
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nepuopae (6 net n 6onee) U 3TOT NMPOrHO3 He-
06X0OMMO Y4YUTbIBATb MPU PeLleHn BOMpoca
O peBackynsapusaumm y 3Tom rpynnbl NaumeH-
TOB. VIHTEpecHO, 4TO, HECMOTPSA Ha pasHble
MexaHn3Mbl peBackynapusdaumm o1  AKLU
n YKB, oToaneHHbI NONOXUTENbHbBIN 3pdeKkT
oTMevancs Tonbko nocne AKLL, a YKB He no-
Kazano NnpemmyLLecTB B OTLAJIEHHOM nepuoae
B cpaBHeHnn ¢ OMT (14). Bo3MOXHO, OT4acTn
n3-3a KJIMHUKO-aHAaTOMUWNYECKUX XapakTepuc-
TUK  KOropTbl MauUWMEHTOB, BKJIIOYEHHbIX
B REVIVED-BCIS2, n, B 4aCTHOCTWU, MOYTW Yy MO-
JIOBMHbI NauMeHTOB OblI OTMEYEHbI ABYXCO-
CyaucTble nopaxeHus n okono 50% nauyeHToB
VMENN HEMOJIHYIO pPEeBaCKynapu3aumio Muo-
Kapaa. A npu Takux cUTyaumsix npenmyLlecTea
YKB mnTak He o4yeBuaHbl. BmMecTe ¢ TeM Hano
NnPM3HaTb, 4YTO MNOKa HeOoCTaTO4YHO JoKa3a-
TenbHOWM 6a3bl A1 MPUHATUS PELLEHNS O peBa-
CKYnSpu3auyn y aToM rpynnbl NauMEHTOB.
JlormyHo NpennonoxXunTb, YTO Ha onpeaerne-
HMe cTpaTterunm nedyeHmsa nauymeHtToB ¢ XKC
HaM HeobxoaumMo 3HaTb 06 eCTECTBEHHOM Te-
YEHUM MNpouecca aTepocksiepo3a B KOpoHap-
HbIX apTepusax B TeX Cllydasix, Korga Mbl OTKa-
3bIBAEMCA OT peBacCKynsipusaunm, onmpasicb
Ha CTeneHb M PacCnNpPOCTPAHEHHOCTb aTepo-
CKJIEPOTUYECKUX MOPAXEHUN U X reMognHa-
MUYECKYIO 3HA4YMMOCTb (OLLEHMBAETCA C MOMO-
wpto OPK). HemHoroumMcneHHsle nccneposa-
HUSI, OCHOBAHHble Ha BHYTPUCOCYOUCTOMN
BM3yanunsauumm, NnokasbliBalOT HaM, 4YTO B 3-neT-
HEM OTOANEHHOM nepuoae HabnaeHUsa Yac-
TOoTa OONbLIMX KapAuasbHbIX OCIOXHEHUNA,
CBsiI3aHHAasA CO CTEHTUPOBAHHbLIM 1 HE MOABEPT -
HYBLWWEMCS MEXaHU4eckoMy BO3OENCTBUIO
nopaxeHnem, OOCTOBEPHO HE pasfimyaeTcs
(12,91 11,6% cooTBeTCcTBEHHO) (15), UTO YKa-
3blBAET Ha 3HauuTenbHbIM nporpecc OMT
B YJIYYLUEHUU KIIMHUYECKUX MCXOO0B Yy Nauu-
EHTOB C KOPOHapHbLIM aTepockiiepo3om n XKC.
OpHako B ToM xe nccnegosanmm PROSPECT
ObIIO OOHAPYXEHO, 4TO MPUYMHON OONbLUNX
cepaeyHo-coCcyanCTbiX MPOUCLLUECTBUIN B OT-
[aneHHOM rnepuoge ABMASIUCb UMEHHO remMo-
OVHAMWYECKN HEe3HaYuMMble MopaxeHus
(32,3 £ 20,6%), HO UMeloLLMe onpeaeneHHble
KpuTepuu (TOHKas kancyna, MWHUMasbHas
naowanb CyXeHus <4 Mm?, obbeM O6naLKn
>70% vnn codyeTaHne 3TUX NPU3HAKOB), KOTO-
pbleé MOXHO OTHECTU MOTEeHUMaNbHO K HecTa-
OUNbHbLIM MopaxeHusm. Takme Xe BbIBOAbl
ObiNM caenaHbl NO pes3ynbTaTtam Oonee paH-
HEro nccnenoBaHus No U3Yy4EHUIO eCTECTBEH-
HOro TEeYeHUs KOPOHAPHOro aTepockseposa
(yvepe3 1 rog HabnwoaeHns 80% CNOHTAHHbIX

OVM 6bIn10 CBA3AHO C reMoAMHaMUYECKN He-
3Ha4YMMbIMK cTeHo3amu) (16). Tem He mMeHee
apyrne mnccnepoBanmsa (YELLOW, YELLOW I
n 1ll), npoBeneHHbIE C MPUMEHEHUEM ONTU-
yeckown korepeHTHon Tomorpadum (OKT), noa-
TBEpOAMNU cTabmnuaauuio HecTabunbHbIX ONs-
ek (BbISIBJIEHHbIX C MoMoLLbto OKT v 6anxHen
MHPaKpPaCHOW CNeKTPOCKONMmM) non Bo3nemn-
CTBMEM MaKCMMaJlbHbIX 003 CTaTMHOB WIN
nHrnémtopos PCSK9 (YELLOW IIl), cHuxas
pacrnpoCTPaHEeHHOCTb HECTabWIbHbIX OndaLlek
B KOPOHapHOM apTtepuanbHOM gepese ¢ 20,0
no 7,1% (17, 18). B cBow o4depenp, Tepanuda
mHrnontopamm PCSK9 npuBoamna K CHuxe-
HUIO pPacnpoOCTPaHEHHOCTU HecTabuibHbIX
onawek ¢ 48 oo 13% w yronuweHuto eprubpos-
HoW kancynbl 6nawkmn y 80% nauueHToB (19).
K aHanornyHbiM BbIBOAAM MPULLIY N UCCIEL0-
BaTenn STABLE, KOTOpbl€ C MOMOLLbIO BHYTPU-
cocyamctoro Y3WM obHapyXxunm uU3MeHeHune
CTPYKTYpPbl HECTabWUIbHOW aTepockyiepoTmye-
CKOW 6n4wkm (yMeHbLLUEHME 00beMA HEKPOTU-
yeckoro sapa n ysenunyeHme ombpo3Horo co-
cTaBnsowero 6n4wWwKn) nog BO3OENCTBUEM
MHTEHCMBHOW CTaTMHOTEpanuu (po3yBacTaTuH
40 wmr) (20). 3T gaHHble elwe pa3 yka3biBaloT
Ha Bo3pocuyo poab OMT B npenoTBpaLLeHNN
cepaeyHO-CoCyaAnuCTbIX MPOUCLLUECTBUN, CBS-
3aHHbIX C MOPaXeHUsIMU, Ha KOTOPbIX ObINO
OTKJIOHEHO BMELLATESIbCTBO (CTEHT WU LUYHT)
Mo JaHHbIM MHBA3UBHON aHruorpadun n/mnm
BHYTPUCOCYOMUCTOrO nccnenoBaHus (mamepe-
Hue PPK). MNMocnegHue gocTuxeHust B obna-
CTW HEWHBA3MBHOW OMArHOCTUKM COCTOSHMUS
KOPOHapHbIX apTtepun (MynbTUCNUPanbHOE
KOMMbIOTEPHOE NCCNenoBaHME) OaloT HaOEexX-
Oy Ha obHapy)XeHume noTeHumanbHO HecTa-
OUNbHbLIX aTepocknepoTuieckmnx bnawek (21)
6e3 MHBa3MBHbIX BHYTPUCOCYAUCTbIX UCChe-
DOBaHWN, M 3TN WMHHOBALMW, HECOMHEHHO,
OynyT BNUATb Ha onpefenieHne ctparterum ne-
yeHms nauyeHToB ¢ XKC. Takum ob6pasom,
MEHsSeTCHa napagurma B onpeneneHun nHea-
3MBHOW KOHTPACTHOW aHruorpadpum kak “so-
NIOTOro ctaHgapTa” B AMarHOCTUYECKOM anro-
pUTME MauneHTOB C KOPOHAPHbLIM aTepoCkne-
po3om n XKC.

Bonpoc obHapyXeHust 1 ne4eHnsa NoTeHUN-
aNbHO HecTabWnbHOW, HO reMoAuHaAMUYeCKU
HEe3HauYMOI aTepoCKIepoTUIYEeCKON BnaLIKn
npu XKC (Ha KOTOPOM HE BbINOJIHAETCS NHBA-
3MBHOE BMELLATENbCTBO) OO TOr0, Kak CAyyunT-
CS OCTpPbIi KOPOHAPHbIV CUHOPOM, — SABASETCS
“cBatbiMm [paanem” kapguonorvn. Ona pewe-
HUS 3TOMN 3a4a4u elle OHa MHTepeCHast KOH-
LLernumsa MOXET HaTu CBOE MECTO B aIrCOPUTME
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neveHusa naumeHToB ¢ XKC. Npesa “nnombupo-
BaHMA” Takux MNOpa)xeHui Oblna nonynspHa
elle Ha 3ape CTaHOBJIEHUS N PA3BUTUSA CTEHTU-
POBaHMSA U CHMTANOCh, YTO CTEHTMPOBAHME Ta-
KMX MOpaxeHuin npueBeneT K crabunusaumu
aTtepockiepoTuyeckon o6ndawkm. OgHako oOT
HEee NPULLNIOCH 0TKa3aTbCs BBMAY BbICOKOM Ya-
CTOTbl PECcTeHO3a U CepaevyHO-COCYAUCTbIX
NPOMCLLECTBUI MOCAE UMMIaHTaALMW rosioMe-
Tannanyeckoro cTeHTa. [llosBneHve nekap-
CTBEHHbIX CTEHTOB N 0COBEHHO BUope3opbu-
pyeMbIX KapkacoB BO3POANISI0 MHTEPEC K naee
“nnomObupoBaHna” NMOoTEHUMaNbHO HecTabub-
HbIX aTepockiepoTuyeckux bnsawek. B nccne-
nosaHnn PROSPECT ABSORB “nnombupoBa-
HMe” noTeHuManbHO HecTabuibHON aTepo-
cknepoTunyecko 6nsLku bnopesopbunpyembim
Kapkacom 4yepes 2 roga npuBoaMiIO K YMEHb-
LWEHWNIO 4acToTbl BOMbLUMX KapAnasbHbIX OC-
NOXHeHu B cpaBHeHun ¢ OMT (4,3 n 10,7%
cooTBeTcTBeHHO, OP 0,38, 95%4U1 [0,11-
1,30]), ctabununsauum 6nALLKN COrnacHo OnNmx-
HEN WHPAaKPaACHOW CrekTpockonun (yMeHb-
weHne nunuaHoro aapa, p < 0,0001) n noyTtn
K OBYKPaTHOMY YBEJIMYEHMIO MpPOcBeTa apTe-
pun Ha MecTe kapkaca (p < 0,0001) (22).
B 6onee nospgHem uccnepnosaHun PREVENT
aBTopbl A8 “nnomMoupoBaHna” reMmogmnHamm-
YeCKN He3Ha4YrMOM, HO MOTEHUMANbHO HecTa-
OUNbHOM ONAWKUM NPUMEHUIN TMOCTOSAHHbIN
MeTaNIMYECKNIA CTEHT C NEKAPCTBEHHbIM MO-
KpbITeM (67%) Hapsay ¢ Buope3opbrpyemMbIM
kapkacom (33%). Crtparterma “nnombupoBa-
HUA” CTEHTOM/KapkacoM npurBoamia K CHUXe-
HMIO YaCTOTbl PA3BUTUA NEPBUYHON KOHEYHOM
TOYKM (KapananbHas netanbHoCTb, VIM B uene-
BOM coOcyde, NOBTOpPHasi peBacKynspusaums
LeneBoro cocyga wau rocnutanmMsauus o
noBoay HecTabubHOWM cTeHoKkapaun) B CpaB-
HeHun ¢ OMT uepes 4,4 ropa HabnwogeHUN
(6,51 9,4% cooTtBeTcTBEHHO, OP 0,54, 95% U
[0,33-0,87], p = 0,022) (23). HecmoTpa Ha
nepsble 0OHaaexmnBatlowme pesynbraTbl, OCTa-
IOTCA BOMPOCbI OTHOCUTENIbHO pPauMOHaNIbHO-
CTM U MEeTOoOMKN MNpPUMEHEHUs cTpaTerum
“nnombupoBaHna”:

- Kak TO4HO onpenennTb NOTEHUMANBHO He-
cTabunbHyto 6naLKy?

« Y10 penatb, ecnu obHapyXaTcsa MHOXe-
CTBEHHbIE TOYKU NloKaNM3aLUmm Takmx rnopaxe-
HUIN?

- Kak 4acTo 1 B Kakvue oTaaneHHble CPOKU
KOHTpONMpoBaTb pe3ynbraT? [NoCKOoAbKY MOryT
NOSABUTLCS HOBbIE TOYKM MOTEHLMANbHO HECTa-
OUNbHBLIX MOPaXEHUM B OPYrNX, HENEeYEHbIX
MecCTax.

- PaumonanbHa N1 Takas ctpaTerus, y4nTbl-
Basi BbICOKYID CTOMMOCTb onepaumn “naomou-
pPOBaHUA"? HACKONbKO TakOoe BMELLATENbCTBO
3KOHOMUWYECKN U KIMHUYECKN 3PEPEeKTUBHO
B cpaBHeHun ¢ OMT?

O4yeBMAOHO, YTO Ha 3TM N Apyrve BONPOCHI
OTHOCMUTESNIbHO MHBA3MBHOIO JIEYEHUHA reMoau-
HaMM4YeCKN He3Ha4YuMbIX, HO MNOTEHLMANIbHO
HecTabunbHbIX OngLleKk OTBeTAT Oyayuine Uc-
cnepoBaHus. Ho BpemMsa ons aTom cTtparerum
B PYTUHHON €XEOHEBHOW MpPaKTUKE JIe4EeHUs
naumeHToB ¢ XKC eLue He npuLio.

YT10 xe panble? Kakme ewe nccnenoBaHus
B MEPCNEKTUBE MOXHO MPOBECTU AN BHece-
HUSA BoJbLLEer ACHOCTM B BONPOCE PEeBaCKy/isi-
pusaumun npu XKC? Noka Mbl UMEeM BO MHOIOM
NPOTMBOPEUYNBYIO AoOkasaTesibHylo 6azy, He-
CMOTPS Ha MHOIrMe XOpOoLUO CTPYKTYPUpPOBaH-
Hble N NMPOBEAEHHbIE HAa BbICOKOM METOL0N0-
rMYeCcKMM ypoBHE 1ccnenoBaHns s onpeae-
NIeEHNsT ponm M MecTa peBackynapusaumm
Muokapga npu XKC. Bce cpaBHUTENbHbIE
nccnenoBaHUs OoMKHbI ObITb Kak TO cbanaHcu-
pOBaHbl, MO3TOMY Mbl He Bcerga 06bLEKTUBHO
MOXEM OLEHUTb BAUAHME Pa3/INYHbIX cTpaTte-
MM Ha KJIMHUYECKME UCXOObl Yy TEX NAUUEHTOB,
0J151 KOTOPbIX Mbl UMEEM CTPOoroe npenybexae-
HMe, KaKOW BUA, NeYEHNS A8 HUX Ny4dLle.

OpHako Haww B3rNs4bl MOCTOAHHO MEHSIOT-
cd. Ponb TexHonorum m Metoamk, KoTopble
paHee cuYuUTanuCb MPOPLIBHBIMU N Nepcnek-
TUBHbIMU, CErO4HS NOABEPraeTcs, N0 KpanHemn
Mepe, COMHeHuto. Ha coBpemMeHHOM 3aTane
ofHa TeHOeHuMsa cTaHoBUTCS Bce 6Bonee oOT-
4YEeT/IMBOMN — ONTUMU3ALNA MHBA3NBHbIX KOPO-
HapHbIX BMELIATENbCTB (Kak MO KOJINYECTBY,
TakK 1 N0 Ka4eCTBY BbIMOJIHEHUSA), YMEHbLUEHNE
KOJINYECTBA HEHYXHbIX OMepaunin, HEHYXHbIX
MOCTOSAHHO MMMNAHTUPYEMbBIX MHOPOOHbIX TEN
B apTepuIo, SBNSIOWMXCA TpUrrepamMmm Bocna-
NleHus 1 ByayLumx cepaeyHo-cocyamcTbiX Npo-
ucwecteuin. lNMoaTomMy B nocnegHee BpeMS
B MHTEPBEHLMOHHOW Kapauonormm CTaHOBUTCS
Bce 6osiee nonynsgpHon koHuenuus “4KB 6e3
MeTannnyeckux cteHtos” (“metal free PCI”),
noapasymeBatoliaa 6onee WMpokoe npume-
HeHne 6ansIoHOB C JIEKAPCTBEHHbBIM MOKPbITU-
eM u/unn 6mope3opbupyemMbiX KapKacos.
KoHeuHOo Xxe, 3TO He 03HA4YaeT NOAHOro 0TKasa
OT MEPMAHEHTHbLIX METa/NIMYECKUX CTEHTOB,
KakK MHCTPYMEHTA peBackynapusaumm, a saBrs-
eTCcs AMWb NOBOAOM 33aayMaTbCs O Pa3yMHOM
M OOOCHOBaAHHOM MX MpuUMeHeHun. Jlyduwiee,
4YTO Mbl MOXEM TMPELNnPUHATbL Cenyac, 3TO
BHEOPUTb B COOCTBEHHOW KJIMHMYECKON Mpak-
TUKE Tak Ha3blBaeMbli NAUMNEHTO-LUEHTPUYHbIN
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noaxoa v obpatnTb BHUMAHUE Ha Ka4eCTBEH-
HYIO CTOPOHY Haluel paboTbl B HACTHOCTU:

- genatb YKB no nokasaHusm;

« mn3beratb HEHYXHbIX UHTEPBEHLWUIA N BO-
o6Lue MHBa3MBHLIX aHrnmorpaduyeckmnx nccne-
[0BaHu 6e3 nokasaHui;,

+ HaKoHeL-TO npeononetb BHYTpuU cebs
“OKYyNOCTEHOTUYECKNIN” pednekc;

+  MakCuMMasibHO LUMPOKO WCMOoNb30BaTb

BHYTPUCOCYANCTbIE METOAUKU O/ ONTUMU3a-

Since the 1960s, when M. Sones performed
the first intravital selective coronary arteriogra-
phy, researchers have been trying to learn how
to treat atherosclerotic lesions revealed by se-
lective coronary angiography. Initially, the first
successful coronary artery bypass grafting,
then percutaneous balloon angioplasty and, fi-
nally, stenting paved the way for uncontainable
increase in the number of myocardial revascu-
larizations. There was a logical guess that it
would be possible to achieve a decrease in AMI
incidence and cardiac mortality rate by increas-
ing the number of myocardial revasculariza-
tions. For more than half a century, the number
of publications in the world scientific literature
addressing the problems of myocardial revas-
cularization in chronic coronary syndrome
(CCS) has already exceeded tens of thousands.
So, is there any clarity on this issue after half a
century of rapid development of methods and
technologies and a huge number of compara-
tive studies, or have we ended up with even
more confusion?

We perform myocardial revascularization in
CCS because we are confident that what we
see on the coronary angiogram can lead to AMI
and cardiac death. This is a good reason for
revascularization by PCIl or coronary bypass
surgery, since occlusions occurring at these le-
sions lead to adverse clinical outcomes.
However, the problem is that we do not know
whether revascularization prevents AMI or fatal
outcome in a particular case with a specific pat-
tern of coronary artery disease or condition of
the myocardium of the left ventricle.

Most large comparative studies show that
revascularization has no advantages in terms of
improving survival or reducing the incidence of
AMI. Nevertheless, we, interventional cardiolo-
gists, tend not to believe these conclusions and
remain confident that by performing revascu-
larization we are in fact saving lives and reduc-
ing the risk of AMI. So, in what cases can we

LMW peBACKyNsipM3aumn mMuokapaa, eciin oHa
nokasaHa.

B uenom Bce MHHOBALMW MO PEBACKYIAPU-
3auMnm MuokapAa npoxoAsaT ornpeaesieHHbIN
JIOFMYECcKUiA NyTb 9BOJIIOLIMN C MOMEHTAa BHe[-
pPeHMs 00 OoNTMMM3auun UX MPUMEHEHMUS.
Ceilyac MHTEPBEHLMOHHOE COOOLLECTBO ABU-
XETCHA K TOYKE KOJIMYECTBEHHOM N KA4YEeCTBEH-
HO ONTUMM3aLNU MHBA3VBHbIX BMELLATENbCTB
Nno peBackynsipmsaumm Mmokapaa.

actually achieve this and which patients with
CCS may benefit from revascularization in
terms of increasing the chances of long-term
survival and reducing the risk of AMI?

After the ISCHEMIA trial, the discussions re-
garding myocardial revascularization in CCS
has ignited with renewed energy. What are the
main findings of the ISCHEMIA trial?

- Revascularization has no benefit to clinical
outcomes (“hard” clinical endpoints).

- Some indications for revascularization are
no longer considered as such. There is no evi-
dence of clinical benefit from revascularization
regardless of the initial size of the ischemic
zone (!), i.e. even with lesions of the proximal
segments of large major arteries (for example,
left anterior descending artery).

- When making decisions about revasculari-
zation, guidelines should focus on symptoms
instead of ischemia signs. If angina is infre-
quent and “acceptable” for the patient, a con-
servative optimal medical therapy (OMT) strat-
egy with response monitoring should be a class
| recommendation.

- If angina is frequent and “unacceptable”
for the patient (despite lifestyle changes and
OMT), an invasive strategy should be a class |
recommendation.

Current clinical recommendations from both
European and American societies exactly re-
flect this approach. Thus, after the ISCHEMIA
trial, we can definitely state that revasculariza-
tion in CCS should be performed only to elimi-
nate (reduce) angina symptoms, that cannot be
achieved with OMT. The thesis that revasculari-
zation has a positive effect on symptoms was
confirmed in the recent double-blind ORBITA 2
trial, which demonstrated the undoubted ad-
vantage of myocardial revascularization over
OMT in terms of improving the clinical presen-
tation and, consequently, quality of life (1). By
the way, this “discovery” comes as no surprise,
since this thesis is confirmed by all previous
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studies, regardless of the technique of percuta-
neous myocardial revascularization. After re-
vascularization, the clinical presentation of an-
gina was improving not only when balloon an-
gioplasty was used (2), but also after the
introduction of bare metal stents (3) and drug-
eluting stents (4). The results are reproducible
regardless of the stage of PCIl development,
techniques used and OMT schemes, with dif-
ferent patient cohorts included into the studies
over the past 30 years (Figure).

Yes, symptoms improvement can be consid-
ered a proven fact, but why do we perform my-
ocardial revascularization in patients who have
not yet received an intensive OMT or in cases
when angina does not really bother patients
and does not interfere with their usual lifestyle,
only on the basis of angiographic findings?
Moreover, in the joint guidelines from 7 US sci-
entific societies for the evaluation and diagno-
sis of chest pain (5), invasive coronary angiog-
raphy is not included in the list of diagnostic
tests at all, and preference is given to non-inva-
sive assessment methods. The explanation is
simple: Most cardiologists (including interven-
tional cardiologists) perceive coronary angiog-
raphy as part of an invasive strategy in which
diagnostic arteriography is then followed by
PCIl if lesions are detected on coronary angiog-
raphy. At that, extended evaluation of the im-
pact of these findings on the clinical presenta-
tion and long-term prognosis often is not per-
formed, increasing the number of unnecessary
stenting procedures.

Everything seems clear with the symptoms
of angina. And what about prognosis? A large
meta-analysis of 12 randomized clinical trials
(covering the entire period of PCIl develop-
ment from balloon angioplasty to stenting) as-
sessed the impact of myocardial revasculari-
zation vs. OMT on “hard” clinical endpoints.
The analysis showed that revascularization
has no advantage in terms of all-cause mortal-
ity (0.85[0.71-1.01], p = 0.07), cardiac mor-
tality (0.71 [0.47-1.06], p = 0.09), and inci-
dence of non-fatal Ml (0.93 [0.70-1.24],
p = 0.61). Moreover, in studies where stenting
was used in >50% of cases, the difference be-
tween revascularization and OMT with regard
to in all-cause mortality is almost disappeared
(0.93[0.78-1.11], p = 0.47) (6).

Thus, comparative studies do not show any
advantages of revascularization in terms of
long-term survival and non-fatal MI incidence.
However, there are several clinical and ana-
tomical variants of the CCS, when revasculari-
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zation has an advantage over OMT in terms of
long-term prognosis according to “hard” clini-
cal endpoints, and in such situations it is neces-
sary to give preference to the approach “PCI
first”.

1. The first scenario (purely anatomical) in-
cludes trunk and multivessel lesions (as well as
chronic occlusions with a large blood supply
zone of viable myocardium). There are a few
(mostly early) studies investigating the effect of
revascularization in lesions of the left main cor-
onary artery (LMCA), comparing clinical out-
comes after revascularization and OMT. Thus,
according to data from two randomized com-
parative studies, a statistically significant re-
duction in 5-year mortality after revasculariza-
tion compared to OMT was shown (16.0% vs.
36.5%, hazard ratio 0.32 CI [0.15-0.70], p =
0.004), and the difference in patient survival
after 10 years was 20 months (1.7 years, p =
0.005) (7). Another well-known study, MASS I,
comparing revascularization (PCI/CABG) with
OMT, also revealed that 10-year survival was
significantly higher in the revascularization
group: CABG vs. OMT 74.9 and 69%, respec-
tively, and PCl vs. OMT 75.1 and 69%, respec-
tively, (p = 0.008). The same advantage of re-
vascularization was revealed with regard to the
incidence of Q-MIl: CABG vs. OMT 10.3 and
20.7%, respectively, and PCl vs. OMT 13.3 and
20.7%, respectively, (p < 0.001) (8). After these
studies, further prospective randomized com-
parative studies are considered unethical, and
such patients as a rule have been excluded
from studies such as COURAGE, ORBITA,
ISCHEMIA, etc.
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The next largest and most complex group of
patients in daily clinical practice includes pa-
tients with multivessel disease. Even early stud-
ies in the era of balloon angioplasty showed no
benefit of revascularization for long-term sur-
vival in single-vessel (p = 0.253) or two-vessel
disease (p = 0.89) (9). This thesis was subse-
quently confirmed by other comparative stud-
ies. However, studies of the 1990s, as well as
ISCHEMIA trial, clearly demonstrated the ad-
vantage and clinical benefit of revascularization
for patients with multivessel disease in terms of
long-term survival and incidence of non-fatal
MI. In the ISCHEMIA ftrial, cardiac mortality in
the group of patients with multivessel disease in
7 years after revascularization was significantly
lower compared with patients who remained on
OMT (8.6 vs. 6.4%, hazard ratio 0.68 Cl [0.48—
0.97]), whereas in patients without multivessel
disease, revascularization did not reduce the
risk of cardiac mortality compared with OMT
(hazard ratio 0.97 CI [0.57-1.64]) (10).

However, over time, interventional cardiolo-
gists’ attitude on revascularization in multives-
sel disease has changed significantly. On the
one hand, we know that complete revasculari-
zation is better in terms of long-term prognosis
according to “hard” clinical endpoints, and on
the other hand, mechanical interventions
should not be used for the all affected arteries,
but only for those with hemodynamically sig-
nificant lesions according to fractional flow re-
serve (FFR) measurements and which have
more than 20% viable myocardium in their
blood supply zone (especially in cases of coro-
nary chronic total occlusions [CTO]). In addi-
tion to the already known studies (FAME and
FAME 2), which have proven that the refusal of
invasive procedures based on FFR measure-
ment is safe and does not affect the medium-
term prognosis (2 years) (11), in the recently
completed SYNTAX Il trial, the number of pa-
tients with three-vessel disease after the use of
FFR was reduced to 37.2%, compared with the
classic SYNTAX trial, where FFR was not used
and the proportion of patients with three-vessel
lesions was 88.3% (12). This means that wide-
spread use of new imaging technologies and
assessment of blood flow physiology will help
avoid unnecessary revascularization and un-
necessary stenting in CCS. This approach al-
lowed to significantly reduce the incidence of
major cardiac complications in SYNTAX Il trial
compared to classical SYNTAX trial (21.5 vs.
36.4%, respectively, p < 0.001) and repeated
myocardial revascularization (13.8 vs. 23.8%,

respectively, p < 0.001) in the 5-year long-term
period (12).

2. The second scenario (clinical) includes
patients with so-called “ischemic cardiopathy”
with reduced pumping function of the left ven-
tricle combined with atherosclerotic coronary
lesions. Such patients have generally been ex-
cluded from almost all large comparative stud-
ies, and only two randomized trials, STICH
(CABG vs. OMT) and REVIVED-BCIS2 (PCI vs.
OMT), have thoroughly investigated the revas-
cularization effects in this clinically severe
group of patients. And if in the mid-term period
(6 years) revascularization did not affect cardi-
ac mortality or the frequency of repeated hospi-
talizations in comparison with OMT, then in the
period of more than 6 years, CABG shows an
advantage in terms of reducing the risk of death
(relative risk 0.84 [Cl 0.73-0.97], log-rank p-
value = 0.019) (13). Thus, revascularization has
a positive effect on long-term survival (6 years
or more) in patients with reduced LV ejection
fraction, and this prognosis should be taken
into account when making a decision on revas-
cularization in this group of patients.
Interestingly, that despite the different mecha-
nisms of revascularization with CABG and PClI,
a long-term positive effect was observed only
after CABG, but PCI did not show any advan-
tages in the long-term period compared to
OMT (14). This may be partly due to the clinical
and anatomical features of the patient cohort
included in the REVIVED-BCIS2 trial, in particu-
lar, almost half of the patients had two-vessel
disease and about 50% of patients had incom-
plete myocardial revascularization. And in such
situations, the advantages of PCI are not obvi-
ous anyway. Meanwhile, it is true that the evi-
dence base for making a decision on revascu-
larization in this group of patients is still insuffi-
cient.

It is reasonable to assume that in order to
determine the treatment strategy for patients
with CCS, we need to know about the natural
course of the coronary atherosclerosis in those
cases when we refuse revascularization based
on the grade and extent of atherosclerotic le-
sions and their hemodynamic significance (as
assessed using FFR). The few studies based on
intravascular imaging show us that during the
3-year follow-up period, the incidence of major
cardiac complications associated with stented
lesions and lesions which were non subjected
to mechanical intervention does not differ sig-
nificantly (12.9 vs 11.6%, respectively) (15),
indicating significant progress of the optimal
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medical therapy in improving clinical outcomes
in patients with coronary atherosclerosis and
CCS. However, the PROSPECT trial revealed
that in the long-term period, the major adverse
cardiovascular events were caused namely by
hemodynamically insignificant lesions (32.3 %
20.6%), but with certain features (thin capsule,
minimum area of the narrowing <4 mm?, plaque
volume >70% or a combination of these signs),
which can be classified as potentially unstable
lesions. Similar conclusions were made on the
earlier study addressing the natural course of
coronary atherosclerosis (after 1 year of follow-
up, 80% of spontaneous AMIs were associated
with hemodynamically insignificant stenoses)
(16). However, other studies (YELLOW, YELLOW
Il and Ill) performed with the use of optical co-
herence tomography (OCT), confirmed that
unstable plaques (detected using OCT and
near infrared spectroscopy [NIRS]) can be sta-
bilized with maximum doses of statins or PCSK9
inhibitors (YELLOW lIl), reducing the number of
unstable plaques in the coronary arteries from
20.0 to 7.1% (17, 18). In turn, therapy with
PCSKQ9 inhibitors led to a decrease in the preva-
lence of unstable plaques from 48 to 13% as
well as thickening of the plaque fibrous capsule
in 80% of patients (19). The same conclusions
were made by investigators in the STABLE trial,
who by means of IVUS discovered a change in
the structure of an unstable atherosclerotic
plaque (a decrease in the volume of the ne-
crotic core and an increase in the fibrous com-
ponent of the plaque) under the intensive statin
therapy (rosuvastatin 40 mg) (20). These data
further suggest an increased role for OMT in
preventing cardiovascular events associated
with lesions that were rejected for intervention
(stent or bypass) based on invasive angiogra-
phy findings and/or intravascular imaging (FFR
measurement). Recent advances in non-inva-
sive coronary imaging (multispiral computed
tomography — MSCT) make it possible to de-
tect potentially unstable atherosclerotic plaques
(21) without invasive intravascular examina-
tions, and these innovations undoubtedly will
have an effect on determination of treatment
strategies for patients with CCS. Thus, the atti-
tude towards invasive contrast angiography as
the “gold” standard in the diagnostic algorithm
for patients with coronary atherosclerosis and
CCS is gradually changing.

The issue of detection and treatment of po-
tentially unstable but hemodynamically insig-
nificant atherosclerotic plaque in CCS (when
invasive intervention is not performed) before

ACS occurs is the “holy grail” of cardiology. To
solve this issue, another interesting concept
may find its place in the treatment algorithm for
patients with CCS. The idea of “sealing” such
lesions was popular even at the early days of
stenting development, and it was believed that
stenting such lesions would lead to stabilization
of the atherosclerotic plaque. However, it had to
be put away due to the high incidence of reste-
nosis and cardiovascular events after bare met-
al stentimplantations. The introduction of drug-
eluting stents and especially bioresorbable
scaffolds has revived interest in the idea of
“sealing” potentially unstable atherosclerotic
plagues. Inthe PROSPECT ABSORB trial, “seal-
ing” of a potentially unstable atherosclerotic
plaque with a bioresorbable scaffold resulted in
a reduction in the incidence of major cardiac
complications in 2 years compared with OMT
(4.3 vs 10.7%, respectively, HR 0.38 [95% CI
0.11-1.30]), plaque stabilization according to
near-infrared spectroscopy (decreased of the
lipid core, p < 0.0001) and almost two-fold in-
crease of the arterial lumen at the scaffold site
(p < 0.0001) (22). In a more recent PREVENT
trial, the authors used a permanent drug-elut-
ing metal stent (67%) along with a bioresorba-
ble scaffold (33%) to “seal” a hemodynamically
insignificant but potentially unstable plaque.
The strategy of “sealing” with stent/scaffold
resulted in improvement of the primary out-
comes (cardiac mortality, target vessel MI, tar-
get vessel repeat revascularization, or hospi-
talization for unstable angina) compared with
OMT after 4.4 years of follow-up (6.5% vs.
9.4%, respectively, HR 0.54 [95% CIl 0.33-
0.87], p = 0.022) (23). Despite the initial en-
couraging results, feasibility and methodology
of the “sealing” strategy are under the ques-
tions:

How to accurately identify a potentially
unstable plaque?

- What to do if multiple sites of localization
of such lesions are found?

- How often and in what time points should
the long-term results be monitored? Because
new potentially unstable lesions may appear in
other, untreated locations.

- Is this strategy feasible, given the high
cost of the “sealing” procedure? How much
more cost-effective and clinically effective is
this intervention than OMT?

It is obvious that these and other questions
regarding invasive treatment of hemodynami-
cally insignificant but potentially unstable
plagues will need to be answered by future
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studies. But the time has not yet come for this
strategy to be used in routine daily treatment
practice in patients with CCS.

And what is next? What other studies could
be performed in the future to provide more clar-
ity on the issue of revascularization in CCS? So
far, we have mainly contradictory evidence
base, despite many well-structured studies
with advanced methodology to determine the
role and place of myocardial revascularization
in CCS. All comparative studies should be bal-
anced in some way; otherwise we cannot al-
ways make an objective assessment of the im-
pact of different strategies on clinical outcomes
in those patients for whom we have strong pre-
conceptions about the best treatment for them.

But our opinions are constantly changing.
The role of technologies and methods that were
previously considered breakthrough and prom-
ising is currently, at the very least, questiona-
ble. At present time, one trend is becoming in-
creasingly clear — optimization of invasive coro-
nary interventions (both in quantity and quality),
reduction of the number of unnecessary opera-
tions and unnecessary permanent implantation
of extraneous bodies to the artery, which are
triggers of inflammation and future cardiovas-
cular events. Therefore, the concept of “metal
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Clinical case of successful simultaneous
endovascular transcatheter aortic valve implantation
combined with coronary and carotid stenting

D.G. losseliani, V.V. Fomenko*, D.A. Asadov, E.E. Kovaleva, A.V. Stepanov,
A.N. Pankov, N.V. Tsereteli, O.B. Lapochkina, S.Z.S. Salekh

Scientific and Practical Center of Interventional Cardioangiology, I.M. Sechenov First Moscow State
Medical University of the Ministry of Health of the Russian Federation (Sechenov University),
Moscow, Russia

Recently, we have frequently observed multifocal atherosclerotic lesions combined with critical aortic stenosis
in elderly patients. In cases of concomitant aortic valve disease and atherosclerotic lesions of the coronary
arteries, the treatment strategy is obvious, which cannot always be said for involvement of several vascular
territories, particularly the carotid arteries. This clinical case presents an example of successful simultaneous
endovascular transcatheter aortic valve implantation combined with coronary and carotid stenting.
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ATEpOoCKNepoOTUYECKNIN CTEHO3 aopTasibHO-
ro knanana (ACAK) B coyeTaHum C nwemmye-
ckon 6one3Hbio cepgua (MBC) poctaTtoyHO
yacTo HabngaeTca y NaumMeHTOB MPEKIOHHO-
ro Bospacta. Kpome atepocCkiepoTnyecKkmnx
N3MEHEHUI B BEHEYHbIX apTEPUSIX, Y TaKMX Na-
LMEHTOB NOPaXEHUSI MOTYT HOCUTb MyNbTUDO-
KanbHbIN XapakTep, B 4aCTHOCTMU, aTepockie-
poTUYeckne U3MeHeHus MOoryT HabnoaaTbes
B kapoTtuaHom OaccelHe (1, 2). JOBONbHO
4acTO Takue HapylweHUsa BacKynspmsauun
>KM3HEHHbIX OPraHoB MPOSBASIOTCA KIVUHUYE-
CKUMW Npu3HakamMmu 3abonesaHus.

Tem He MeHee 00 HACTOoSALEro BPDEMEHU HET
€4MHOr0 MHEHUS O CTpaTernm n TakTuke neye-
HUS NAUMEHTOB C TSXENIbIM aopTalibHbIM CTe-
HO30M N MyNbTUDOKASIbHBIM aTEPOCKIEPO30M
(CTEHO30OM KOPOHAPHbLIX M COHHbLIX apTepui).
OOHOMOMEHTHOE (CUMYNIbTAHTHOE) CTEHTUPO-
BaHMe KOpOHapHbLIX apTepun n TAVI B npene-
nax ogHOM npoueaypbl y NauymMeHTOB C BbICO-
KUM XMPYPrU4€CKMM PUCKOM, BbIMOSIHEHHOE
HamMu BMepBble MHOIO JIET HA3a[, Yy HacC B CTpa-
He (4. Wocennann, 2012), Ha AaHHbIA MO-
MEHT 3apekomMeHpoBano cebs kak 6e3onac-
Hbll N 3PPEKTUBHBIN METOL, N NPUMEHSAETCS
[OBOJIbHO YacTo (3, 4). CTpaTtermusa co4eTaHHO-
ro nedyeHns ACAK n MbC cyuLiecTBEHHO CHUXa-
€T 4acTOTy Takux HeXenaTefbHbIX nocnen-
CTBUIN, CBA3AHHbIX C KOPOHAPHOW HEOOCTATO4-
HOCTblO, Kak BO3HWUKHOBEHME WuHbapkTa
MMokapga 1 Opyrux CEepPbe3HbIX OCIOXHEHUN
B paHHeM MocneonepaunoHHOM nepuoae
(5, 6). CerogHa Bpsaa, N1y KIMHULUMCTOB BO3-
HUKHET BOMPOC O LLenecoobpa3HOCTM BbIMOJI-
HeHVsa npouenyp Koppekuun aopTasbHOro
knanaHa (AK) n HapyleHHOro KOpPOHapHOro
KpoBocHabxeHus y naumento ¢ ACAK n MBC.
OpHako npu MynbTUdOKaNIbHOM aTepockie-
po3€e, B 4AaCTHOCTM MPU MNOPaXeHUN COHHbIX
apTepuvi, 1 TSHKENOM aopTasibHOM CTEHO3E HET
YEeTKOW egmMHOW cTpaTerun n o4epegHoCTu Bbl-
MOJSIHEHUS 3HA0BACKysipHOW npouenypsbl (7, 8).
Benb, ¢ 0OHOW CTOPOHbI, CO4ETAHHOE CTEHTU-
pOBaHMe COHHOW apTepun cpasy cnegom 3a
TAVI MOXeT yxyaLnTb LEeHTPanbHYO remMoam-
HaMUKy KpOBOOOpAaLLEHUNS Y 3TUX NaLNEHTOB,
NnPMBOASA K KOsnancy n3-3a BO3HUKLLEN BO Bpe-
MS mpouenypbl 1 B 6nvxaniwiee Bpems nocne
Hee Gpagvkapaun U TMNOTOHWK, BbI3BAHHOMN

GapopeuenTopHbiM pedsiekCoM, 4YTO MOXET
npuBecTn K nHcynbty (9-11). OgHako ocTaB-
naTb 6e3 nevyeHns KPUTUYECKNIA CTEHO3 COH-
HOW apTepun, Korga B nocreonepaunoHHOM
nepuoge MoXeT HabnogaTbca HecTabunbHas
remoamMHamMyKa Ha MNpPOTSXEHUN HEeKOTOPOro
BPEMEHU, TaKXe ABMSIETCA ONacCHbIM U Hexe-
natenbHbIM. JINlb HAKoMieHne onbiTa B 9TOM
HanpaBneHun ¢ cobnoaeHnemM KpamHux mep
NpPeaoCTOPOXHOCTU MOXET BHECTU SICHOCTb
B pELUEHME 3TOro BaxHOro sonpoca (12, 13).

KnuHuyeckoe HabnogeHne

BonbHas L., 80 net, noctynuna B Hay4HO-
MPaKTUY4ECKNI LEHTP MHTEPBEHLMNOHHON Kapauo-
aHnrnonorum (HMNUWMK) Praoy BO lMep.bin MITMY
nmeHn N.M. CeueHoBa c xanobamm Ha CXuMalo-
wyto 60nb 3a rpyaMHON U OObILLKY NPW HE3HaYU-
TenbHbIX dusmydecknx Harpyskax. Kpome TOro,
C HegaBHKMX Nop GonbHasa cTana oTMedaTb YacTble
ronoBokpyXxeHus. bonee 20 net cTtpagaeTt MoBbl-
LWeHHbIM apTepuanbHbiM gasneHnem — o 200/100
MM PT.CT., MOJy4aeT TFUMOTEH3UBHYIO Tepanuio.
M3 aHamMHe3a n3BecTHO, 4TO B Aekabpe 2022 r. en
ObINIM BbIMOJSIHEHBI TPAHCIOMUHANbHAA aHrmonaac-
Tuka (TJIAM) n CcTeHTUpoBaHME CpenHEN TpeTu
MM>XB (DES 2.5 x12 MmM) ¢ yooBneTBOpuUTesibHbIM
HEMNOCPEACTBEHHbIM aHrMorpaduyeckumMm pesyiib-
TaTtoM. PeBmMaTtnam 1 aHrmHbel oTpuuaeT. B TedyeHne
roga OTMEeYaeT yxyLlleHne COCTOAHMS B BUAE NpOo-
rpPeccrUpoBaHUs OAbIWKY, Yy4auleHue MpPUCTYnoB
cTeHokapaun. ObcnepoBaHa B KOHCY/IbTAaTUBHO-
anarHoctuydeckon nonuknmHuke HMUWK, roe noa-
TBEPXAEH AmnarHo3 MBC, cTeHO3MPYIOLWErO aTepo-
CKJlepo3a KOPOHapHbIX apTepuin, CTEHOKapAun no-
KOSl M HANPSXXeHUs, aTEPOCKNEPOTUYECKOIO NOpOKa
AK, TaXenoro cteHo3a yCcTbsa aopTbl C MakCuMasb-
HbIM rpagmeHToM 96 mm pT.CcT. BonbHas rocnutTanu-
3mMpoBaHa B LleHTp ansa noobcnenoBaHms 1 pelle-
HMS BONPOCA O AalibHENWLLEN TaKTUKE eYeHus.

Mo paHHbIM anekTpokapanorpadum: putm cu-
HYCOBBbIV, PErYSPHbIA, YHaCTOTa CepAEYHbIX COKpa-
weHui (HCC) 73 ya/mun. Bnokapa MHMNT n MBJIHMT.
Mpn cyto4HOM MoOHUTOpUpoBaHun IKIT 24 y —
cuHycoBbln putM. YCC: MUHMManbHas 4acTtoTa
53 ya/MuH, makcumanbHas dactota 90 ya/MuH,
cpenHasa yacTtota 63 ya/mMuH, 8 HaoXKenyno4ykoBbIX
akcTpacucton. NameneHne cermeHta ST peru-
CcTpupyeTcs B BMAe aenpeccuii no 1 kanany 6onee
2 MM, 3NnM304M4Yecku CBSA3aHO C PU3NYECKON Ha-
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rpy3koit npmn YCC po 90 ya/mMmuH (xoaobba, noesaka
B METpPO MO AaHHbIM OHEBHUKA nauueHTta). llays
NPOAOIXNTENBHOCTLIO 6oNiee 2 ¢ He BbISIBAIEHO.

Mo pmaHHbIM YNbLTPa3BYKOBOro MCCNeaoBaHUA
cepaua nosiocTu He pacumpeHbl (KOP JIDK = 5,1 cm,
KCP JK = 3,4 cm, S JIM = 26 cm?, S TN = 14 cm?),
TsXenbln cTteHo3 AK (MakcumanbHasa CKOPOCTb
4,6 M/C; MakCUMalbHbIi CUCTONNYECKNIA FpagneHT
85 MM pPT.CT.; CpeaHuin CUCTONNYECKU rpaaneHT
53 MM pT.CT., pacuyeTHas njaowaab OTBEpPCTUS
AK = 0,5 cm?), MaccuBHbIM KanbumMHO3 CTBOPOK AK,
HaNn4Me yMEpPEHHOW aopTasibHOM HEQOCTAaTOYHOCTH
(aopTanbHas peryprutauma 2,5 ctenenu) — onpege-
NFeTCs Wupokas UeHTpanbHasa CTpys, O0CTUraio-
LLas OCHOBaHUS nanuinspHbix Moy, (PHT 310 mc).
Takxe onpegensnacb KOHUEHTpUYECKas rmnepTpo-
dua mmokapaa JIK ¢ yToNuweHnemM CTeHOK. 3O0Hbl
HapyLleHns nokasnbHOW cokpaTtumocTu JI)K He Bbl-
aneHbl. ®pakuna Bbibpoca JIK 54%. AopTta He
pacwmpeHa, ckineposuposaHa. JnameTp BbIBOAHO-
ro Tpakta JIXK 18 mm, anametp konbua AK 21 mMm,
OnamMeTp aopTbl HA YPOBHE CUHYCOB BanbcanbBbl
28 MM, AnameTp aopTbl HA YPOBHE CUHOTYBYNAPHOM
30Hbl 25 MM, B MecTe HanbosbLIEero paclmnpeHus
BOCXOAALWEr0 OTAena aopTbl 32 MM, BbICOTA CUHY-
coB Banbcanbbl — 14—16 mm. CTBOPKM MUTPANBHO-
ro knanaHa (MK) ynnoTHeHbl, ABUXEHWE pa3HOHa-
npaeJsieHHOE, OTMevyaeTcs KanbuMHO3 Konbua MK
C nepexogoM Ha 3agHiolo ctBopky MK (cpenHuin
amactonnyeckuii rpagmeHT Ha MK = 4,8 MM pT.CT.).
HepocTtaTtoyHocTb MK Il cTenenHn. Hegoctato4HOCTb
TpexcTBopyatoro knamaHa |l-Il ctenenHu, cuctonu-
Yyeckoe JaBfeHVe B Iero4Hom aptepun 55 mm pT.CT.
(pnc. 1). Mo paHHbIM yNbTPAa3BYKOBOro LIBETOBOrO
LYNJEeKCHOro ckaHmpoBaHusa OpaxuouedanbHbIX
apTepuin BbISIBJIEHbI NPU3HAKM aTEPOCKIEPOTUYEC-
KOro nopaxeHusi cTeHok BpaxuouedanbHbix apTe-
puvin CO CTEHO30M JIEBON BHYTPEHHEN COHHOWM apTe-
pun (BCA) Ha 80-85% n norpaHmn4HbIMN CyXeHUs-
MU npaeon BCA v neBoi NOAKAOHYNYHON apTepun.

Mo pmaHHbIM nabopaTopHbIX METOO0B UCCNeno-
BaHUS B KPOBM N MOYE OTKJIOHEHUIA OT HOPMbI HE
BbISIBJIEHO.

Kpome HenHBas3nBHbIX METOO0B UCCNENOBaHUS,
naymeHTke Obiiia BbIMOSIHEHA CENEKTMBHASA KOPOHa-
porpadus n aHruorpadpua bpaxvouedanbHblx ap-
Tepuin. o gaHHbIM CENEKTUBHOM KOpOoHaporpadpumn
OblN BbISAB/IEH MPaBbll TUM KOPOHAPHOIro KPOBOOO-
paweHusd, cteon JIKA ¢ npnsHakamMm NnpuCTEHOYHO-
ro KanbuMHO3a, 6e3 reMogMHaAMUYECKN 3HAYNMOTO
cteHo3upoBanus. NMMXB JIKA gndpdy3Ho mname-
HEHAa, Ha rPaHnLLe MPOKCUMAJIbHON U CPeaHEN Tpe-
TV COCTOSIHME NOCJe CTEHTUPOBAHUS 6e3 pecTeHo-
3mpoBaHuda. OB JIKA, npepncrtasneHHas KpynHOM
MapruHanabHOMN BETBbIO, B MPOKCUMAaSIbHOM 1 cpes -
HEM cermMeHTax Takxe AndPy3HO n3meHeHa 6e3
reMogMHamMmmyeckm 3HaAYMMOro CTEHO3UPOBaHUA
(puc. 2, 3). NMKA ¢ npuaHakamm 3HAYUTESIbHOIro
0ObI3BECTBIEHUS, B CPEAHEM CEITMEHTE NMPOTSXEH-
HO cTeHo3upoBaHa Ha 75-80%, auctanbHee — 6e3
NMPU3HAKOB reMOOMHaAMNYECKM 3HAYMMOr0 CTEHO-
3MpoBaHus (puc. 4).

Mpu aHrmnorpacdpum GpaxmouedanbHOro cTeosna
Obl/ BbISIBIEH rEMOAMHAMNYECKU 3HAYUMBbIN CTEHO3
neson BCA B akCTpakpaHuanbHOM OTAENE C MaKCU-
MaJibHOW CTENeHbIO cyxxeHms Ha 80% (puc. 5).

lMocne npoBeagHHbIX NCCNeaoBaHUM NaumMeHTKa
Obla obcyxaeHa Ha BpadyedHOM KOHCUIMyMe W
ObINO NPUHATO pelleHne 06 0 HOMOMEHTHOM CTEH-
TnpoBaHun KA, TpaHckateTepHon uMnaaHTaumu
AK ” CTEHTMpPOBaAHMM NEBON COHHON apTepun.
[MepBbiM 3Tanom BbiNonHANacb npoueaypa TJIAT
N cTeHTupoBaHusa cpegHen Tpetn KA, B cBA3U
C 4eM Mnod, MeCTHOM aHecTe3uen BbINMOJIHEHA pe-
TporpagHas katetepmsauvs aopTbl JIEBbIM TPaHC-
demopasibHbIM 4OCTYNOM, YCTAHOBJIEH MHTPOABIO-
cep 6 Fr. B yctbe NKA ycTaHOBNEH NPOBOAHUKOBbIN
katetep JR 6 Fr. KopoHapHbIh NpoBOAHMK 3aBeAEH
B auctanbHoe pycno KA. B 30He cTeHOo3a BbINos-
HeHa TJIAMN (npeaunataumsa) GannoOHHbLIM KaTeTe-

Tk
v

Puc. 1. TpaHcTopakanbHaa OxoKI™ 0o BmewarenbcTea. B npoekuum aoptanbHOro knanaHa BuaeH rpyobiii KanbLMHO3

KONbUa 1 CTBOPOK.

YcniewHoe npyMmeHeHne 0AHOMOMEHTHOIrO COYETaHHOIO 3HAOBACKY/ISIPHOIO TPAHCKATETEPHOIrO
MpPOTEe31POBaHVS a0PTasIbHOIroO KnarnaHa, KOPOHaPHOIro v KapPOTUAHOrO CTEHTUPOBAaHUS
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Puc. 2. CenektuBHasa aHrnorpamma J1IKA. CoctosiHue
nocne cteHTupoBaHus NMXXB JIKA 6e3 pecTeHOo3MnpoBa-
HUS.

Puc. 4. CenektusHasa anrnorpadwus MNKA. Ctpenkon
yka3aH NPOTSXKEHHbIN CTEHO3 C MakKCMMaslibHOW cTene-
HblO CyxeHus Ha 75-80% B cpepHem cermenTe MKA.

pom 2,5 x 15 MM Ha gaBneHmn 14 atm ¢ nocneayto-
uen wumMmnaaHtTauven CcTeHTa C JIeKAPCTBEHHbIM
nokpbiTnem DES 3,5 x 18 MM npu makcMmanbHOM
nasneHun oo 12 atm. lMpu koHTponbHon KIM — no-
3MUMNOHMPOBAHNE afeKBaTHOE, NOJIHOE pacKpbITUE
CTEeHTa, 30H AuCCekuMi HeT, KpoBOTOK no [MKA
TIMI 3. XopoLuuit HeNOCPEACTBEHHbIN aHruorpadm-
yeckuit adpdekT (puc. 6).

Mocne peBackynapudaummn mMmokapga BTOPbIM
3TanoM BbINOJIHEHA TPAaHCKaTeTepHasa uMnaaHTaums
AK 6annoHopacLmpsiemMbiM npoTeaom Myval 23 mm.
Yepes npaByto ApeMHYI0 BEHY B NMpaBbli XXENyao4ek
3aBeleH N YCTaHOBJIEH KaTeTep-3anekTpon Ans
BpeMeHHoi IKC. Xupypruyeckmm crnocobom Bbl-
neneHa npaeasi OBA. BbinonHeHa nyHkums OBA,

Puc. 3. CenektuBHasa aHrmorpamma JIKA. Mpoekums
“spider”. MM>XXB JIKA n OB JIKA 6e3 reMoanHaMn4eckum
3Ha4YMOro CTEHO3MPOBAHKS.

Puc. 5. CenektBHasa aHrmorpamMma 3aKCTpakpaHuasb-
HOro OTAena IeBoro kapoTuaHoro 6acceiHa. CTpenkoi
ykasaH CTeHO3 B yCTbe neBoi BCA ¢ makcumanbHom
cTeneHblo cyxeHus Ha 80%.

YCTaHOBJIEH UHTPOAbIocep 7 Fr. YHeped KoHTpanaTe-
panbHylo 6egpeHHy0 apTepuio BBEOEH U YCTaHOB-
NleH B HEKOPOHAPHOM cuHyce kaTteTtep pig tail 5 Fr.
lpaoneHT gaBnenus B JIK n Bocxoaduwem otaene
aopTbl cocTaBui 60 MM pT.cT. [locne NnpoxoxaeHus
AK 1 yCTaHOBKM XXECTKOro NMpoOBOAHMKA MHTPOAbIO-
cep 7 Fr 3ameHeH Ha 14 Fr, BbinonHeHa 6annoHHas
BanbBynonnactmka AK. o NnpoBoAHKKY B 06nacTb
AK 3aBepneH OannoHHbIN KaTeTep AnamMeTpoM
20 MM, BbiNnoNHeHa gunataumsa AK Ha cTumMmynaunm
¢ yactoTton 220 umn/mMunH. 3atem B obnactb AK Ha
LOOCTaBOYHOM YCTpOMCTBE BBedeH npoTte3 Myval
23 MM M UMMAAQHTMPOBAH MO CTaHOAPTHOM MeTO-
anke (puc. 7). Npu KOHTpOnbHOM aopTorpadpum —
NnpU3HaKky peryprutaumn m napakaanaHHoro npo-
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Puc. 6. OHpoBackynapHas npouenypa Ha NKA. a — umnnaHTaums CTeHTa C 1EKaPCTBEHHBIM NOKPbITUEM 3,5 X 18 Mm
B cpenHuin cermeHT MKA; 6 — aHrnorpadunyecknin pesynbrar.

Puc. 7. 3tanbl BbINOHEHNS TPAHCKATETEPHON MMMNAHTaLMK aopTanbHOro knanaHa Myval 23 mm. a — rpyaHas aop-
Torpamma; 6 — BanbByfonnacTika 6annoHHbIM KaTeTepoM aameTpomM 20 MM; B — MO3ULMOHNPOBaHNE aopTasibHOro
knanaHa Myval 23 MM; F — MnaHTaums 6an1oHPacLMPSeMOoro aopTanbHOro knanada Myval 23 Mum.

YcnewHoe rnpumeHeHne o4HOMOMEHTHOIro co4eTaHHOro 3HAOBAaCKYJISIPHOIo TpaHcKareTepHoro 25
rnpoTe3npoBaHns aopTasibHOro KsariaHa, KOpoHapHOro v KapoTnagHoOro CTeHTnpoBaHus
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Puc. 8. ®uHanbHbIn aHrnorpaduyeckuii pesynstat
VMMAaHTaumMm BGanioHpaclmMpsaeMoro aopTaibHOro
knanaHa Myval 23 mm.

Puc. 9. KoHTponb uMmnnaHTaumm 6annoHpacLinpsemo-
ro aoprtanbHOro knanaHa Myval 23 MM, aopTanbHas
peryprutaums  MuHMManbHasa (TpaHcTopakanbHas
9xoKI).

Puc. 10. Otanbl aHgoBackynsapHor npouenypbl Ha nesori BCA. a — umnnantaumsa cteHta XACT paamepom 6-8 x 40 mm
B neByto BCA; 6 — aHrnmorpadunyecknini KOHTPOJIb HENOCPEACTBEHHO MNOC/e 3HAO0BACKYISPHOW Npoueaypbl Ha NeBoi

BCA.

TeKaHUsa He3HauuTesnbHbl (puc. 8). Mo [aHHbIM
MHTPaonepaumoHHON YPECNLLEBOOHOW 9XOKapamo-
rpadpumn (HM3AxoKr) Buayanmaupyetcsa npoted AK,
aopTanbHaa peryprutauns MuHmmManoHa (puc. 9).
dyHKUMA NpoTesa yaosneTBopuTenbHas. MNMnkoBbIini
rpagneHT coctasun 13 Mm pT.CcT. XKuagkoctu B no-
NIOCTU nepukapga He BbiBAEHO. JocTaeBnsiouee
YCTPOWCTBO U3BJIEYEHO.

TpeTbnm aTanom nop aHrnorpadu4eckmm KOH-
TPOJSIEM B OMUCTasIbHbIN OTAEN (MHTPaKpaHManbHbI)
nesoii BCA pgoctaBneHo M yCTaHOBJIEHO YCTPOW-
CTBO 3aWmTbl OT guctanbHo ambonuun FilterWire.
B 30HY CcTeHO3a p[ocTaBfieH, NOo3ULMOHUPOBaH

M nMmnnaHTupoBaH cTeHT XACT pazmepom 6-8 mm
x 40 mm. Janee BbinosiHeHa noctaunatauusa 6an-
JIOHHbIM KaTteTepoM 6,5 x 20 MM gaBneHnem Ao
16 at™m. Mpu KOHTPONbLHOW aHrnorpadumn peaynb-
TaT CTEHTUPOBAHUSA NPU3HAH YAOBNETBOPUTESb-
HbiM (puc. 10).

Pana npasoin OBA ywmnta. Bce npouenypsl, kak
CTEHTUPOBAHME KOPOHAPHOWM M COHHOW apTepun,
Tak U umnnaHtauma npotesa AK, npoxoannn 6e3
OCNOXHeHUn. [MpofoMKNTENBHOCTE MpoLuenyp
cymMmmapHo coctaBuna 148 muH, Bpemsa (pnioopo-
ckonun — 30,5 MUH, 0O6bEM KOHTPACTHOrO BeLle-
ctea — 320 mn.
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Ha 7-in peHb 6onbHaa Oblla BbiMMcaHa U3 cTa-
LMoHapa B yOOBNETBOPUTENbHOM COCTOSIHUN C pe-
KOMeHJaunaMm npmema aesarperaHTHom Tepanum,
HabnoaeHus kapauosiora No MecTy XUTenbcTBa
1 KOHTPOJIbHOro o6cnenoBaHus Yyepea 1 roa.

3akn4yeHme

Takmm ob6pasom, Ha JaHHOM KJIMHUYECKOM
npuMepe rnokasaHo, YTO OAHOMOMEHTHOE Bbl-
MOJIHEHME TPaHCKATeTepPHOW uMMNNaHTauum
aopTanbHOro kKjanaHa M CTEHTUPOBAHUA KOPO-
HaPHbIX M COHHbIX apTEPU Yy NALMEHTKN C KpU-
TUYECKMM aopTasibHbiM CTEHO30M BbICOKOW CTe-

Atherosclerotic aortic valve stenosis (AAVS)
combined with coronary heart disease is quite
often observed in elderly patients. Besides ath-
erosclerotic changes in the coronary arteries in
such patients, the lesions may have multifocal
nature, in particular, atherosclerotic changes
may be observed in the carotid arteries (1, 2).
Quite often, such impairments of the vital or-
gans vascularization manifest as clinical signs
of the disease.

However, currently there is no consensus on
the strategy and tactics of treatment of patients
with severe aortic stenosis and multifocal ath-
erosclerosis (stenosis of the coronary and ca-
rotid arteries). Simultaneous coronary artery
stenting and TAVI (transcatheter aortic valve
implantation) within a single procedure in pa-
tients with high surgical risk, first performed in
our country many years ago (D.G. loseliani,
2012), has now proven to be a safe and effec-
tive method and is being used quite frequently
(3, 4). The strategy of combined treatment for
AAVS and CAD significantly reduces the inci-
dence of adverse outcomes related to coronary
insufficiency, such as myocardial infarction and
other serious complications in the early post-
operative period (5, 6). Today, clinicians are
unlikely to question the feasibility of procedures
to correct aortic valve pathology and impaired
coronary blood flow in patients with AAVS and
CAD. However, in cases of multifocal athero-
sclerosis, particularly with carotid artery in-
volvement and severe aortic stenosis, there is
no clear unified strategy or algorithm for endo-
vascular procedures (7, 8). On the one hand,
combined carotid artery stenting immediately
following TAVI may impair central hemodynam-
ics in these patients, leading to collapse due to
bradycardia and hypotension caused by the

MEHU pucka U MynbTUdOKaIbHbIM aTeEPOCKe-
PO30M, B TOM YMCIE C UeMmn4eckon 60ne3Hbo
cepaua, BO3MOXHO M 6e3onacHo. TpebyoTcs
JaHHble PaHOOMU3NPOBAHHLIX I/ICCJ'IeJJ,OBaHI/IIZ,
CpaBHMBAIOLUME pPa3NnyHble Noaxoabl B feve-
HUM JaHHOWM NnaTonorun. NoaxoanTb K peLlueHunto
BOMpoca O TaKTUKe Jle4eHUs Haao UHAVBUAY-
aNibHO B K&XXA0OM KOHKPETHOM CJly4ae C y4eToM
MHOXeCTBa GaKTOPOB, KAaCalLUXCS KaK CaMo-
ro 60JIbHOro, ero COCTOSIHUSI, HANN4YUs Cepbesa-
HbIX COMYTCTBYIOLLUMX 3a00neBaHni 1 T.4., Tak
nedyebHOro y4pexaeHus, roe OyaeT BbINMONHATb-
cs1 9Ta KOMOMHMpPOBaHHas onepauys.

baroreceptor reflex during and shortly after the
procedure, which may lead to a stroke (9-11).
On the other hand, leaving critical carotid artery
stenosis untreated, especially with unstable
hemodynamics in the postoperative period, is
equally dangerous and undesirable. Only the ac-
cumulation of experience in this direction, with
strict adherence to extreme precautions, will be
able to clarify this important issue (12, 13).

Clinical case

A 80-years-old female patient Sh. was admitted
tothe Scientificand Practical Centerforinterventional
Cardioangiology, Federal State Autonomous
Educational Institution for Higher Education
I.M. Sechenov First Moscow State Medical University
with complaints of pressing retrosternal pain and
dyspnea on slight exertion. Moreover, the patient
has recently begun to notice frequent dizziness. The
patient has increased blood pressure (BP) for more
than 20 years (up to 200/100 mm Hg) and receives
antihypertensive therapy. According to the medical
history, in December 2022, the patient underwent
transluminal angioplasty and stenting of the middle
third of the LAD (DES 2.5 x 12 mm) with satisfactory
immediate angiographic result. Rheumatism and
angina: denies. The patient reported worsening of
condition over the last year — dyspnea progression
and more frequent angina attacks. The patient was
examined at the consultative and diagnostic outpa-
tient clinic of the Scientific and Practical Center for
Interventional Cardioangiology, where the diagnosis
of CAD was confirmed, as well as stenosing coro-
nary atherosclerosis, angina at rest and on exertion,
atherosclerotic aortic valve (AV) disease, severe
stenosis of the aortic orifice with a maximum gradi-
ent of 96 mm Hg. The patient was hospitalized at the
Center for additional examination and making a de-

YcnewHoe rnpumeHeHne o4HOMOMEHTHOIro co4eTaHHOro 3HAOBAaCKYJISIPHOIo TpaHcKareTepHoro
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Fig. 1. Preoperative transthoracic EchoCG. In the projection of the aortic valve, severe calcinosis of the annulus and

leaflets is visualized.

Electrocardiography: regular sinus rhythm, heart
rate 73 beats per minute. Left bundle branch block
and left anterior fascicular block. A 24-hour ECG
monitoring showed: sinus rhythm over 24 h. Heart
rate (HR): minimum 53 bpm, maximum 90 bpm, ave-
rage 63 bpm, 8 supraventricular extrasystoles. ST-
segment changes were recorded as greater than
2-mm depression in channel 1; occasionally it is as-
sociated with physical exertion at HR up to 90 bpm
(walking, traveling by subway according to the pa-
tient diary). No pauses more than 2 seconds were
detected.

Heart ultrasonography: chambers are not en-
larged (LV EDD = 5.1 cm, LV ESD = 3.4 cm, LA area
= 26 cm?, RA area = 14 cm?), severe stenosis of AV
(maximum velocity 4.6 m/s, maximum systolic gra-
dient 85 mm Hg, mean systolic gradient 53 mm Hg,
estimated AV area = 0.5 cm?), severe calcinosis of
the AV cusps, moderate aortic insufficiency (aortic
regurgitation of grade 2.5) — a wide central stream
is determined, reaching the base of the papillary
muscles (PHT 310 ms). Concentric myocardial hy-
pertrophy of the LV with wall thickening was also
observed. No areas with impaired local contractility
of the LV were identified. LV ejection fraction was
54%. The aorta is not dilated, sclerotic. LV outflow
tract diameter: 18 mm; AV annulus diameter: 21 mm,
aortic diameter at the level of sinuses of Valsalva:
28 mm; aortic diameter at the level of sinotubular
junction: 25 mm; maximum diameter of the ascend-
ing aorta at its widest segment: 32 mm; height of the
sinuses of Valsalva: 14-16 mm. The mitral valve
(MV) leaflets are thickened, with asynchronous mo-
tion. Calcification of the mitral annulus extending to
the posterior leaflet was revealed (mean diastolic
gradient on the MV = 4.8 mm Hg). Mitral regurgita-
tion of grade 2. Tricuspid regurgitation of grade 1-2.
Systolic pulmonary artery pressure: 55 mm Hg
(Fig. 1). According to the ultrasound color duplex

scanning of the brachiocephalic arteries, signs of
atherosclerotic lesions of the brachiocephalic arter-
ies walls with 80-85% stenosis of the left ICA and
borderline narrowing of the right ICA and left subcla-
vian artery are revealed.

According to laboratory tests, no abnormalities in
blood and urine were found.

In addition to noninvasive investigations, the pa-
tient underwent selective coronary angiography and
angiography of the Dbrachiocephalic arteries.
Selective coronary angiography revealed the right-
sided type of coronary circulation, signs of parietal
calcification in the left main coronary artery without
hemodynamically significant stenosis. LAD has dif-
fuse changes; on the border between proximal and
middle thirds there is a condition after stenting
without restenosis. The LCX, represented by large
marginal branch, also has diffuse changes in the
proximal and middle segments without hemody-
namically significant stenosis (Fig. 2, 3). The RCA
has signs of significant calcification; there is an
extended stenosis up to 75-80% in the middle seg-
ment, without signs of hemodynamically significant
stenosis distally (Fig. 4).

Angiography of the brachiocephalic trunk re-
vealed hemodynamically significant stenosis of the
left ICA in the extracranial region with maximum nar-
rowing up to 80% (Fig. 5).

After the examinations, the case was discussed
by a council of physicians, and a decision was made
on simultaneous stenting of the right coronary ar-
tery, transcatheter AV implantation, and stenting of
the left carotid artery. On the first stage, PTA proce-
dure and stenting of the middle third of the RCA were
performed, for which, under local anesthesia, retro-
grade catheterization of the aorta using the left
transfemoral access was performed and a 6 Fr intro-
ducer installed. A 6 Fr JR guide catheter was installed
into the RCA orifice. The coronary guidewire was in-
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Fig. 2. Selective angiography of the LCA. Status post
stenting of the LAD branch of the LCA without restenosis.

Fig. 4. Selective angiography of the RCA. Extended
stenosis with maximum narrowing up to 75 80% in the
middle segment of the RCA is indicated by arrow.

serted into the distal part of the RCA. In the stenotic
region, PTA (predilatation) with 2.5 x 15 mm balloon
catheter at a pressure of 14 atm was performed with
subsequent implantation of a 3.5 x 18 mm drug-elut-
ing stent (DES) at a maximum pressure of up to 12
atm. The control CAG showed an adequate position-
ing, full deployment of the stent, no dissections, and
TIMI-3 blood flow through the RCA. There was a good
immediate angiographic effect (Fig. 6).

After myocardial revascularization, on the second
stage, a transcatheter AV implantation with 23 mm
balloon-expandable Myval prosthesis was per-
formed. A catheter-electrode for temporary pacing
was inserted and installed into the right ventricle
through the right jugular vein. The right CFA was

Fig. 3. Selective angiography of the LCA. “Spider view”.
The LAD branch of the LCA and the LCX branch of the
LCA without hemodynamically significant stenosis.

Fig. 5. Selective angiography of the extracranial region
of the left carotid territory. Stenosis in the orifice of the
left ICA with maximum narrowing up to 80% is indicated
by arrow.

surgically isolated. A puncture of the CFA was per-
formed and a 7 Fr introducer installed. A 5 Fr pigtail
catheter was inserted through the contralateral fem-
oral artery and placed to the non-coronary sinus.
The pressure gradient in the LV and ascending aorta
was 60 mm Hg. After passing the aortic valve and
installing a rigid guidewire, the 7 Fr introducer was
replaced with a 14 Fr introducer, and AV balloon val-
vuloplasty performed. A 20 mm balloon catheter was
delivered to AV through the guidewire, and AV dilata-
tion was performed at the pacing rate of 220 per
minute. Then, 23-mm Myval prosthesis was inserted
on a delivery device into the AV and implanted in com-
pliance with the standard technique (Fig. 7). Control
angiography showed insignificant signs of regurgita-

YcnewHoe rnpumeHeHne o4HOMOMEHTHOIro co4eTaHHOro 3HAOBAaCKYJISIPHOIo TpaHcKareTepHoro
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Fig. 6. Endovascular procedure on the RCA. a — Implantation of the 3.5 x 18 mm drug-eluting stent into the middle
segment of the RCA; b — Angiographic result.

Fig. 7. Stages of transcatheter implantation of the 23 mm Myval aortic valve. a — Thoracic aortography;
b — Valvuloplasty with a 20 mm balloon catheter; ¢ — Positioning of the 23 mm Myval aortic valve; d — Implantation
of the 23 mm balloon-expandable Myval aortic valve.
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Fig. 8. Final angiographic result of the implantation of
the 23 mm balloon-expandable Myval aortic valve.

Fig. 9. Control of the implantation of the 23 mm balloon-
expandable Myval aortic valve; aortic regurgitation is
minimal (transthoracic EchoCG).

Fig. 10. Stages of the endovascular procedure on the left ICA. a — Implantation of the 6 8 x 40 mm XACT stent into the
left ICA. b — Angiographic control immediately after the endovascular procedure on the left ICA.

tion and paravalvular leaks (Fig. 8). The AV prosthesis
was visualized by intraoperative transesophageal
EchoCG; aortic regurgitation is minimal (Fig. 9). The
prosthesis function was satisfactory. The peak gradi-
ent was 13 mm Hg. There was no fluid in the pericar-
dial cavity. Delivery device was extracted.

On the third stage, a FilterWire distal embolic
protection device was delivered and placed into the
distal part (intracranial) of the left ICA under the an-
giographic guidance. A 6—-8 mm x 40 mm XACT stent
was delivered, positioned and implanted into the
stenosis area. Then, post-dilatation with 6.5 x 20
mm balloon catheter was performed at a pressure of

up to 16 atm. On the control angiography, the stent-
ing result was considered satisfactory (Fig. 10).

The wound of the right CFA was sutured. All
procedures (stenting of the coronary and carotid
arteries as well as AV implantation) were performed
without any complications. Total duration of the pro-
cedures was 148 minutes; fluoroscopy time -
30.5 minutes; volume of the contrast agent — 320 mL.

The patient was discharged from the hospital on
the 7th day in a fair condition with recommendations
for antiplatelet therapy, follow-up by a cardiologist
at the place of residence, and a control examination
in 1 year.

YcnewHoe rnpumeHeHne o4HOMOMEHTHOIro co4eTaHHOro 3HAOBAaCKYJISIPHOIo TpaHcKareTepHoro
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Conclusion

Thus, this clinical case demonstrates that
simultaneous transcatheter aortic valve implan-
tation and stenting of the coronary and carotid
arteries in the patient with high risk critical
aortic stenosis and multifocal atherosclerosis,
including coronary heart disease, is feasible
and safe. There is a need for data from rand-
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BeepeHue

K aHOManbHOMY OTXOXAOEHMIO KOPOHapHOM
aptepumn (KA) ot aopTbl creayeT OTHOCUTb Cly-
Yyan otxoxaeHuns KA oT HeECOOTBETCTBYIOLLENO
(MPOTMBONONOXHOIO) cCMHyca BanbcanbBbl: ne-
Bow KA (JIKA) oT npaBoro cuHyca BanbcanbBbl
nnn npason KA (MKA) ot nesoro cuHyca (1-3).

Mo onpepeneHuto W. McAlpine, K TpaHcnoka-
UMM mnu aHomasibHoMy pacnonoxeHuto KA
MOXHO 000aBUTb Cllydan OTXOXAEHUs obeunx
apTepuin AByMs CTBOJSIaMU U3 OQHOI0 aopTasib-
HOro CMHyca WM OOMONAHUTENIbHOE OTXOXAe-
HME KOHYCHOM apTepun OT NPOTUBOMOJIOXHOIO
(wawe 1-ro nuueBoro) cuHyca. Kak oanH mn3
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BapUaHTOB aHOMaJIbHOrO OTXOXAEHUS OT aop-
Tbl psig aBTOPOB pacCMaTpuBaloT aKToNn4e-
CKOe BbICOKOe oTxoxzaeHune yctbeB KA (Bblwe
CUHOTYOYNSAPHOro COeANHEHNSI a0OPThbl).

Mo paHHbIM P. Angelini n coaBT., npoaHanu-
3MpOBaBWMX KOpOHapoaHrnorpammbel 1950
60/bHbIX, YaCTOTa aHOMaJslbHOrO OTXOXAEHUS
KA OT npoTUBOMNOJ/IOXHOIO CUHYyca COcTaBuia
1,07% (4). Npryem aHOMaNbHOE OTXOXOEHUS
NMKA oT neBoro cuHyca BCTpeYasiocb B 6 pas
yaue, YemM 4acToTa aHOMaJsIbHOro OTXOXAEHUS
JIKA oT npaBoro cuHyca.

B pabote A. Aydinlar n coaBT. npoBeaeH
aHanmM3 pacrnpoCTPaHEHHOCTU BPOXAEHHbIX
aHomanuii cpean 605bHbIX, HanpaBneHHbIX Ha
KOpoHapHyto aHrmorpadpuio (KA B 6onbHMLLAx
3anagHow Typuuun (5). HactoTa KOpPOHapPHbIX
aHomanuii konedanack ot 0,6 0o 1,5% oT Bcex
aHrvorpadwui, npoBeaeHHbIXx 12 059 60NbHbIM
3a 8-netHuii nepuon. 100 6OMbHLIX KUMenu
BpoXaeHHble aHoManuu KA, ns Hux y 95 naumn-
E€HTOB BbisIBJIEHA aHOMAaINS OTXOXAEHNS 1 Xoaa
KA, y 5 60nbHbIX Habnogannucb KOPOHapHbIe
ductynbl. Hawe otmedanucb aHomanun JIKA
(48 60nbHbIX). HYacToTa aHomanui MNKA 3aHana
BTOPOE MECTO 1 OblNa BbiABNEHA Y 22 6OSbHbIX.
AHOManbHoe oTxoXaeHue orubdarollen apTe-
puun (OA) BcTpevanocb y 17 605bHbIX.

AopToycTbeBble nopaxeHus KA asnailoTcsa
TEXHUYECKN CNOXHbIMU nopaxeHunamu KA.
B nepeyto oyepenp, 3T0 CBA3AaHO C OCOOEHHO-
CTAMM CTPOEHUSA YCTbsl apTepun, CTEHKA KOTO-
poro, no cytu, NnpegcraBiieHa CTEHKOM aopThl.
Takke OaHHbIM BMAO, NOPaXEHUs CO30a€EeT Nnpo-
6nembl Npu KateTepmaauum MNpPOBOAHUKOBbLIM
KarteTepom, BO3HMKAIOT TPYOHOCTU C TOYHbLIM
MO3VLUMOHUPOBAHVNEM 1 OMTUMANbHOW UMIMIaH-
Taumen cteHTa (6-8).

“3onoTbiM cTaHOAPTOM” OANArHOCTUKU aHO-
ManbHoro otxoxaeHmsa KA gaesngetca KAI
KopoHapHble aHOManuMu, CBA3AHHblE C aHO-
MaJsibHbIM OTXOXOEHVEM OT aOpPThbl, B TOM YMUCIIE
BblICOKMM oTxoxaeHnem KA Bbile CMHOTYOY-
JNIIPHOrO0  KOJibL@ aopThbl, Tak Ha3blBaemMoe
takeoff KA, mMmoryt ctatb NPUYNHON TEXHWU-
YECKMX TPYyOHOCTEW BO BPEMSI MPOBEOEHUS
TPagVLUMOHHONM KaTeTepusaumm ceppua wunm
YpeckoXHbIx BMewaTenbcts (HKB), obycnos-
NMBasi HECENEKTUBHOE BBEAEHNE KOHTPACTHO-
ro BELWECTBA N B CBA3M C 3TUM HEOO0CTaTOYHO
4yeTKylo aHruorpaduyeckyto kaptuHy. Kpome
TOro, Kak Npu NCNosb30BaHUK NtOOro MeToaa,
OJ151 MPaBUNbHOM MHTEpnpeTaumm Noay4eHHOMN
aHrmorpadpuyeckon kapTuHbl TpebyeTcs ao-
CTaATO4YHbLIA ONbIT W KPYro3op ornepartopa.
Cnepnylowym orpaHnyeHnemM MeToaa aBnsieTcs

TO, 4TO KAl HE NO3BONSAET OLLEHUTb NPOCTPaH-
CTBEHHOE B3anMOpacrofioXXeHe aHOMasIbHOW
KA 1 MmarucTpasnbHbIX COCYA0B (2a0pThl U NIEr0Y-
HON apTepumn), YTO BaXXHO AJia onpeneneHns
reMoaHaMMyYeCkom 3HaYMMOCTU BbISIBJIEHHON
aHomManuu.

KnuHuyeckoe HabnogeHne

MauyeHT A., 65 net, nocTtynun B Hay4HO-
KJTMHUYECKNI LEHTP KapANOXNPYPIUU 1 TPAHCMIaH-
Tonoruu (r. Tapas, KasaxcTtaH) ¢ xanobamMmu Ha Xry-
yme 6051 3a rpyAnHON, YyBCTBO HEXBATKM BO34yXa,
obuyo cnabocTb. BbicTaBneH AuarHo3: OCTpbIi
KOPOHaPHbI CUMHOPOM C NOAbLEMOM cermMmeHTa ST,
B 3KCTPEHHOM MNopsiake B3AT B aHrnorpaduyeckyto
onepaumnoHHyto ans nposeaeHusa YKB.

Ha OKI npu noctynneHum: puTM CUHYCOBBIN,
yacToTa cepaeyHbix cokpaleHuin (HCC) 72 yo/MuH,
anekTpuyeckaa ocb ceppua (B0C) oTknoHeHa
BNeBo. AneBauus cermeHTa ST N0 HUXHEWN CTEHKe
nesoro xenygodka (JIXK) (puc. 1).

TpononuH | npu noctynnenun: 0,1 Hr/mn. Mocne
06paboTkn onepaumoHHoro nonsa nog MUA (Sol.
Lidocaini 2% — 2,0 Mn) NnyHKTMpOBaHa 1 kaTeTepu-
3MpoBaHanyyeBasiapTepuscnpaBanoCenbanHrepy.
BbinonHeHna cenektuBHas nonuno3numoHHaa KAl
(puc. 2-4).

Mpwn koHTponbHOM KAIT npoxoammocTs MNKA Boc-
CTaHoB/IEHA NONHOCTLIO. [MPOBOAHMKOBBIN KaTeTep,
NMPOBOAHVK U UHTPOABIOCEP yAaneHbl. ApTepus ne-
pexaTta Ha 60 MMH. Ha MeCTO MyHKUUM HanoXeHa
acentnyeckasa noBga3ka. OCNOXHEHU He Oblno
(puc. 5).

Puc. 1. 9KI 6051bHOr0 Npu NOCTYNAEHUN.

OCTpbIti KOPOHAPHBIV CUHAPOM PV aHOMAaJsIbHOM OTXOXAEHUM NPaBoL KOPOHAPHOU apTepumn
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Puc. 2. a — ctBon 6e3 nopaxenus. NMMVIXKB — cteHo3 cp/3 30-40%. OA: np/3 cteHo3 30%, BTK1 — cteHo3 np/3
20-30%; 6 — KA B npaBoM aopTanbHOM CUHYCEe BanbcanbBbl He BU3yan3npyeTcs.

[@ywz

Coronary 15 fps Normal

Puc. 3. a — aopTorpaMmma 13 BOCXoAsILLLEr0 OTAeNa aopThl KAaTeTepoM Tuna pig tail 6 F, BbISBNEHO aTUNNMYHOE OTXOX-
neHuve ycTbs MKA oT neBoro aopTtanbHOro cuHyca BanbcanbBbl; 6 — cenekTMBHasa kaTeTepusaumns npoBOAHNKOBLIM
katetepoM AL 1,0 6A aTtunmyHo oTxoaswero yctbs MNKA cp/3, cteHos 40%, a/3 Tpom603. TIMI 0.

Puc. 4. a — B ycTbe KA ¢ TexHM4YeCKMMu TPYOHOCTAMM yCTaHOBNEH rana-katetep AL 1.0 6 F, yuepes koTophIi npo-
BeOeH KOpoHapHbIi npoBogHuK Asahi Sion Blue 1 3aBegeH B auctanbHble otaensl MKA. Mo npoBogHUKY B MECTO
Tpombo3a NMKA B o/3 noctaeneH 6annoH Tazuna 2,0 x 15 MM, BbINOsHEHA npeaunarauus nof aasneHnem 12 atm.;
0 — nanee B MECTO OCTAaTOYHOIO CTEHO3a A0CTaBJIEH 1 MMIMIaHTUPOBaH cTeHT BioMatrix Alpha 3,0 x 19 mm nog, 16 atm.
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Puc. 5. KoHtponbHas KAT.

OKT npu Bbinucke. Putm cuHycosbili, HCC 56 ya/
MUH, O0C oTknoHeHa BneBo. MonoxutenbHas aMHa-
MurKa nHdapkTa Mmokapaa ¢ 3youom Q rno HUXKHEN
cteHke JIX (puc. 6).

9OxoKI npu Bbinucke. 3akntodenme: KAP - 5,4 cm,
KCP - 4,0 cm. ®pakums Bbibpoca JIXK 51%, MK - 2,8
cM. dpakumsa Beibpoca 50% no Tapse. CocTosiHMe
nocne cteHTupoBaHus a/3 MKA ot 18.12.2019.

TponoHWH | Npu BbiNUCKe 2,4 HI/M.

MaumeHT BbiNnCaH Ha 7-€ CyTKM C yiy4leHNnem
COCTOSIHMS!, OAblliKa 3HAYNTENIbHO YMEHbLUUAaCh,
6onn B obnactn cepaua He peuuampoBanv, peko-
MeHgaumu gadbel. A 120/70 mm pT.cT., HCC 62 ya/
MWH.

Introduction

Anomalous origin of the coronary artery (CA)
from the aorta should include cases when CA
arises from the inappropriate (opposite) sinus
of Valsalva: the left CA from the right sinus of
Valsalva or the right CA from the left sinus
(1-3). According to W. McAlpine’s definition,
translocation or abnormal location of the cor-
onary artery can also include cases where both
arteries arise by two branches from one aortic
sinus or additional originating of the cone artery
from the opposite (usually the 1st facial) sinus.
A number of authors consider ectopic high ori-
gin of the coronary artery orifices (above the
aortic sinotubular junction) as one of the vari-
ants of abnormal origin from the aorta.

Puc. 6. OKI npu BbINnuckKe.

3aknio4yeHue

MpeaocTtaBneHHoOe KIMHUYecKoe Habnoae-
HVUEe OEMOHCTPUPYET TEXHUYECKYIO 3D PeKTmnB-
HOCTb OOMNOJSIHUTENbHbBIX NPUEMOB MPU NpoBe-
neHun YKB y naumeHTa ¢ aHaTOMUYEeCKU CNOX-
HbIM MOPaXXeHNeM KOPOHAPHOro pycna.

P. Angelini et al. reviewed coronary angio-
grams of 1950 patients and found that inci-
dence of the anomalous origin of the coronary
artery from opposite sinus was 1.07% (4).
At that, the anomalous origin of the right coro-
nary artery (RCA) from the left sinus was ob-
served 6 times more frequently than the anom-
alous origin of the left coronary artery (LCA)
from the right sinus.

A. Aydinlar et al. conducted an analysis of
the prevalence of congenital anomalies among
patients referred for coronary angiography in
hospitals in Western Turkey (5). The incidence
of coronary anomalies ranged from 0.6 to 1.5%
of all angiographies performed in 12,059 pa-
tients over an eight-year period. Congenital

OCTpbIti KOPOHAPHBIV CUHAPOM PV aHOMAaJsIbHOM OTXOXAEHUM NPaBoL KOPOHAPHOU apTepumn
OT JIEBOro aopTasibHOro cuHyca BanbcanbBbl (KvHu4Yeckoe HabsoneHue)



WHTEPBEHLINOHHAS KARANOJIOMNA

anomalies of the coronary arteries were de-
tected in 100 patients, of which 95 patients had
anomalous origin and course of the coronary
arteries, and 5 patients had coronary fistulas.
Anomalies of LCA were observed more fre-
quently (48 patients), followed by anomalies
of RCA identified in 22 patients. Anomalous ori-
gin of the circumflex artery (CxA) was detected
in 17 patients.

Aorto-ostial lesions are technically challeng-
ing coronary lesions. First of all, it is due to the
structural features of the arterial orifice, the wall
of which is inherently represented by the aortic
wall. This type of lesion also is challenging
during catheterization with a guide catheter;
accurate positioning and optimal implantation
of the stent are difficult as well (6-8).

The “gold standard” diagnostic modality for
anomalous origin of coronary arteries is coro-
nary angiography (CAG). Coronary anomalies
associated with abnormal origin from the aorta,
including high origin of the RCA above the sino-
tubular aortic ring, the so-called “takeoff” RCA,
can cause technical difficulties during conven-
tional cardiac catheterization or percutaneous
interventions (PCI), resulting in non-selective
administration of contrast agent and, therefore,
an insufficiently clear angiographic picture. In
addition, as with any method, the correct inter-
pretation of the obtained angiographic image
requires sufficient experience and knowledge
of the operator. The next limitation of the meth-
od is the CAG inability to evaluate the spatial
relationship between the abnormal coronary
artery and the major vessels (aorta and pulmo-
nary artery), which is important for determining
the hemodynamic significance of the detected
anomaly.

Clinical case

A patient A., 65 years old, was admitted to the
Research and Clinical Center of Cardiac Surgery and
Transplantology (Taraz, Kazakhstan) with complaints
on burning retrosternal pain, feeling of shortness of
breath, general weakness. The patient was diag-
nosed with acute coronary syndrome (ACS) with ST-
segment elevation and urgently transferred to angio-
graphic surgery room for PCI.

Fig. 1. ECG on admission.

ECG on admission: sinus rhythm, HR 72 bpm.
Electrical cardiac axis is deviated to the left. ST-
segment elevation on the inferior wall of LV (Fig. 1)

Troponin | on admission: 0.1 ng/mL. After the
operative site preparation under the local infiltration
anesthesia (Sol. Lidocaini 2% — 2.0 mL), punction
and catheterizing of the right radial artery by
Seldinger’s approach was performed. Selective
polypositional coronary angiography was performed
(Fig. 2-4).

The control CAG showed complete restoration
of the RCA patency. Guide catheter, guidewire and
introducer were removed. The artery was cross-
clamped for 60 minutes. Aseptic bandage was ap-
plied at the puncture site. There were no any compli-
cations (Fig. 5).

ECG on discharge: Sinus rhythm, HR 56 bpm.
Electrical cardiac axis is deviated to the left. Positive
changes in the findings for the myocardial infarction
with Q-wave on the inferior wall of the LV (Fig. 6).

EchoCG on discharge: Impression: EDD — 5.4 cm,
ESD - 4.0 cm. LV ejection fraction 51%. RV - 2.8 cm.
Ejection fraction by Tapse 50%. Status post stenting
of the distal third of the RCA dated December 18,
2019.

Troponin | on discharge: 2.4 ng/mL.
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Fig. 2. a — Main artery without lesions. LAD — 30-40% stenosis in the middle third. CxA — 30% stenosis in the proximal
third, OMB1 - 20-30% stenosis in the proximal third; b — RCA in the right aortic sinus of Valsalva is not visualized.
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Fig. 3. a — Ascending aorta aortography using Pigtail 6F catheter: atypical origin of the RCA orifice from the left aortic
sinus of Valsalva is revealed; b — Selective catheterization of the RCA orifice with atypical origin using AL1.0 6F guide
catheter; 40% stenosis in the middle third, thrombosis in the distal third. TIMI 0.

Fig. 4. a — The AL1.0 6F guide catheter was inserted into the RCA orifice with technical difficulties, through which an
Asahi Sion Blue coronary guidewire was advanced and placed into the distal parts of the RCA. A 2.0 x 15 mm Tazuna
balloon was delivered through the guidewire to the site of thrombosis in the distal third of the RCA and employed for
predilation at a pressure of 12 atm; b — Then a 3.0 x 19 mm BioMatrix Alpha stent was delivered and implanted at 16
atm to the site of residual stenosis.

OCTpbIti KOPOHAPHBIV CUHAPOM PV aHOMAaJsIbHOM OTXOXAEHUM NPaBoL KOPOHAPHOU apTepumn 39
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Fig. 5. Control CAG.

The patient was discharged on the 7th day with
improved condition. Dyspnea significantly de-
creased, heart pain has not recurred. Recommen-
dations were given. BP 120/70 mmHg. HR 62 bpm.

Conclusion

The presented clinical case demonstrates
the technical effectiveness of additional tech-
niques when performing PCI in a patient with
anatomically complex coronary lesion.
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BeepeHue BaemMble Heaunatupyemble KaslbLUMHUPOBaH-

PoTaumoHHas KopoHapHasi aTepakTOMUSA —  Hbl€ CTEHO3bI, MPU NCMONb30BAHNM HEKOMIMA-
ofHa 13 BCNOMOraTesibHbIX MeTOANK, HanpaB-  eHCHbIXx 1 OPN-06annoHOB He MnpoucxoauT
JIEHHbIX Ha yny4dlleHne pes3ynsTaToB YPEeCKOX- MOJIHOrO paspbiBa aTepoCKIepPOTUHECKOMN
HOro BMmellartenscTea (HKB) ¢ kanbumMHNpoBaH- ongawkn. B nopaenaowem O0NbLUMHCTBE CIy-
HbIMW MOPaXEHNAMN KOPOHapHOro pycna. Yyaes 3TO KanbUMcoaepXalluyie CTeHO3bl apTe-
OCHOBHbIM MOKa3aHMeM K NPUMEHEHWIO CIy- puii, yCTbEBbIE CTEHO3bl apTEPUIN, PECTEHOTU-
XUT CY>KEHNE KOPOHAPHbIX apTeEPUI, Tak HAa3bl-  4YECKUEe NopaxeHus, a Takke dudypKaLMoHHbIE
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nopaxeHus. B HacTodwee BpemMs B BeOyLUUX
YKB-LeHTpax poTauMOHHYIO aTep3KTOMUIO UC-
nonb3ytoT B 3—5% cny4yaes. MNpnBoanm Habo-
OEeHne yCnewHoro NCnob30BaHUA pOTaLMOH-
HOWM aTepPaKTOMUN B JIEHEHUN NaLMEHTA C XPO-
HMYEeCcKON wulemMmmnyeckon OoNes3Hblo cepaua
(MBC) ¢ BbipaxXeHHbIM KasbLMHO30M KOPOHap-
HbIX apTepuin, a MMEHHO CTBOJ1a JIEBON KOPO-
HapHOM apTepun.

YpeCckoXHble KOPOHApHbLIE BMELLATENLCTBA
ABNSAIOTCS CaMblMU PaCNPOCTPAHEHHBIMU UH-
Ba3MBHbLIMY BMELWIATENLCTBAMU B MUPOBON
npakTuKe, OCYLLECTBAAIOTCA B OOJIbLUMHCTBE
cny4daes ¢ 60bLwoN 3P HEKTUBHOCTLIO M MUHU-
MaJsibHbIM YUCJIOM OCHOXHEHUN. Y OO0sbHbIX
¢ xpoHundecknmun popmamun MBC puck Bmelua-
TENbCTB €eLLe HMXeE, 4YTO NMo3BoNseT 6e30MnacHo
M NPOrHO3MpPyemMo OkasblBaTb MOMOLLb 60Jb-
oMy yncnay naumeHToB. OgHako B onpeneneH-
HbIX moarpynnax OO0JbHbIX WCXOA BMeLla-
TeNnbCTB He TakK OAHO3HA4YHO MPOrHO3MPYEM,
COMpPOBOXOAETCH B pAge ciydyaeB Heyoadyamu
1 NOBbILLEHHBIM PUCKOM OCJTIOXHEHUN. K Takmm
noarpynnam oTHocsaTca 60ibHble MOce paHee
MEPEHECEHHOTO a0PTOKOPOHAPHOIO LWYHTUPO-
BaHMWS, NaUMeHTbl C caxapHbIM AMabeToM, HU3-
KOW COKpaTUTeSIbHOM CNOCOBHOCTLIO MMOKap-
[a N1eBoro xenynoyka, XpoOHUYeCKoM NoYeyHomn
HEeA0CTaTOYHOCTbLIO N U3DbITOYHLIM AENOHNPO-
BaHVEM KalbUMs B KOPOHAPHbIX apTepusx.
OcobeHHO B nocnegHeM criydae OnTUMasbHbIN
TEXHMYECKUI pe3ynbTaT 4acTo He onTumaneH
C MPUMEHEHUEM TPAOULMOHHOIO OCHALLEHUS,
a KJIMHn4yecknin ctatyc 6onbHbIX nocne 6e3yc-
MEeLWHOM NONbITKX TONbKO yxyaluaeTtcd. B koHue
1980-x — B Hauane 1990-x rogos eBponNenckme
M aMepuKaHCKMe aBTOpbl MPEaNoXunu psag,
YCTPOWCTB, TakK Ha3blBAEMbIX aflbTEPHATUBHbIX
TEXHONOMMI, NOTEHUMANbHO YyYLIAOWMX He-
NOCPeACTBEHHbIE Pe3ynbTaTbl MNEPKYTAHHbIX
KOPOHapPHbIX BMELLATENbCTB B HAnbonee Cnox-
HbIX noarpynnax 6onbHbix (1-5). OgHUM 13 Ta-
KX YCTPOMCTB Bbls1 POTALMOHHbI KOPOHAPHbIN
poTtabnarop (6, 7). YCTpONCTBO npeacraBnset
coboln reHepaTop POTAUMOHHbIX OBUXEHUN
BblCOKOM 4acToTbl — Ao 200 000 obopoToB
B MUHYTY N BblllE, NPUBOASLLNIA B OBMXKEHUE
Oyp c anmasHbIM MOKpbITUEM. OuameTp Oypa
Bapbupyet oT 1,25 0o 2,0 mm.

OCHOBHbIMU MOKa3aHUAMU K NPUMEHEHUIO
CNyXaT CYXEeHUsS KOPOHAapHbIX apTepuid, npwu
KOTOPbIX HEBO3MOXHO MPUMEHUTb Tpaguun-
OHHYI0 GaINIOHHYIO aHIMOMNNACTUKY C UCMOJIb-
30BaHMEM HEKOMMNAEHCHbLIX 0annoHOB, Tak

Ha3blBaeMblE HegunaTupyemMble CTEHOS3bI.
B nopasnsiiowiem G0ONbLUVMHCTBE Clly4aeB 3TO
KanbuucoaepXxalwme CTEHO3bl apTepun,
yCTbEBblE CTEHO3bl apTepuin, pecTeHoTu4e-
ckne nopaxeHus, a Takke 6udypKaLMOHHbIE
nopaxeHuss B psane crnyyaes. [lpumeHeHue
OypoB HebonbLoro auametpa (1,25-1,5 mm)
onpaBgaHo TeM, YTO B COOTBETCTBUU C COBpe-
MEHHOW KOHUenuuen nNpuMeHeHnss MeTOOUKN
Oyp He Oo/mKeH obecnednBaTb ONTUMalbHbIN
MPOCBET apTeEPUN, HO MO3BONAET Pa3pyLnTb
LMPKYNSPHYIO apkagy Kanbuys, Y4TO JacT BO3-
MOXHOCTb 0OecnpensTCTBEHHO BbINOJIHUTb
CTaHOAPTHYIO KOPOHAPHYK aHrrmonnacTuky
M nocnenywLllee CTEHTMpPOBaHMe. HecmMmoTpsa Ha
3HAYNTESIbHYIO HENOCPEACTBEHHYIO 9pPEKTMB-
HOCTb, HaCTOTa pecTeHo3a Nocsie POTaLuMOHHOMN
aTepaKkTOMUM OCTaBasiaCb 3HAYUTESIBHOMN, U Kak
camMocCTosTesNbHasa npoueaypa gaHHas MeTo-
JMKa HE Haluna LWMPOKOro NnpuMeHeHus. Mo co-
BPEMEHHbLIM [aHHbIM, POTALMOHHYIO aTep-
3KTOMUIO NPUMEHSA0T He bonee 4eMm B 3-5%
C/y4aeB KOPOHAPHbIX NHTEPBEHLMOHHbIX BME-
LwaTenbCTB, U, Kak MpaBuiio, OHa CONMPOBOXAa-
eTcs nocnenyloumm CTeEHTUPOBaHNEM (7).

KnuHunyeckoe HaGnopgeHue

MauwnenT L., 82 rona, noctynun B HKUKT ¢ knn-
Huyeckon kaptuHo WBC Il dyHKUMOHaNLHOro
knacca (PK). Mpun kopoHaporpadun BLISIBIEH CTe-
HO3 B ANCTAJIbHOW TPETU CTBOJIA JIEBON KOPOHAPHOMN
apTepun 1 NPOKCUMasbHOW TPETU nepegHen Mmex-
Xenyno4koBon aptepuu (puc. 1).

B ycTbe neBoi kopoHapHoW apTepumn 6bin ycTa-
HOBJEH NMPOBOAHMKOBLIV kaTeTep EBU 7 F (Climber
Terumo), 4Yepe3 CTEeHO3bl Ha MUKpokaTeTepe
(Corsair Asahi) npoBeaeH KOPOHAPHbIN MPOBOAHUK
(Asahi Sion) B guctanbHyio TpeTb NepeaHen HACXO-
odauien aptepun. MukpokaTteTep npoBegeH B AncC-
TanbHYIO TPETb NepefHen HUCXOOALEeNn apTepun.
KopoHapHbLIi NPOBOAHUK yOaneH n 4epe3 MUKPO-
KkateTep npoBedeH poTaBanp (Boston Scientific).
BbinonHeHa TpexkpaTtHas poTauMOHHAas atepakTo-
Mus 6ypom 1,25 mm (puc. 2).

Mony4eHHbIV aHrnorpadpuyecknin pesdynsrar rno-
3BONMA NPOBECTN 6anfoH ang npegunataumm, a 3a-
TeéM CTEHT B MECTO OCTaTO4YHOro KalbLMHWUPOBAH-
HOroO MOpPaxXeHnst KOPOHAPHOW apTepPUM U BbIMOJI-
HUTb €ro umnnaHTaumio (puc. 3).

AHrnorpaduyeckun pedynbtaTr pacueHeH Kak
ycnewHbln (puc. 4). KnnHnyeckn naumeHT oTmedan
CYLLECTBEHHOE YIy4LLIEHNE COCTOSHUS U mpekpa-
LleHe CcTeHoKapaun npu cTaHfapTHbIX dudnye-
CKUX Harpyskax.

lMpyMmeHeHne poTaLnoHHOV aTepP3KTOMMK y 6OJILHOIO CO CTBOJIOBLIM KaslbLIMHUPOBaHHbIM
riopaxxeHnem s1eBoV KOPOHapPHOU apTepum (KinHndeckoe HabsiogeHne)



WHTEPBEHLINOHHAS KARANOJIOMNA

Puc. 1. KopoHaporpamma naumeHTa npm NnoCTyrnaeHnn.

Puc. 3. NimnnaHTaums cTteHTa B CTBOJ JIEBON KOPOHAp-
HOI apTepumn C NepexoaoM B NMepeHon Mexokenynoy-
KOBYIO apTepuIO.

3akoyeHme

MpnMeHeHne poTaUMOHHOW aTeP3KTOMUN Y
60/bHbIX CO CNOXHbIMWU aHrmorpadmu4eckmmMmm
MopaxeHUaMn KOPOHAapPHbIX apTepu, Npexae
BCEro B CJlydasix BblpaXeHHoro ¢pubdpokanbuy-
HO3a, BGUdYpPKALMOHHbBIX KalbLUWHUPOBAHHbIX
MOPaxXeHu, PECTEHOTUYECKUX MOPaAXKEHUN,

Puc. 2. MOMEHT pOTALMOHHON aTeP3KTOMUIN.

Puc. 4. KoHTponbHasa kopoHaporpamma rnocne porta-
6naummn n UMNAaHTauum CTeHTa.

aBnsieTcs LenecoobpasHbiM N 3OPEKTUBHbIM.
B 3anoxy BHeOpeHus1 B KIIMHUYECKYIO MPakKTuKy
Orope3opdbupyloLLMX CTEHTOB MeToamMKa poTa-
LIMOHHON aTep3KTOMUN MOXET npuobpecTun
OOMNOoJNIHNTEeNIbHOE MNMpunoXeHume, uesyib KOToOpPOo-
ro COCTOUT B ONTUMU3aLMK MNMpocBeTa apTepmnn
nepea vimniaanTaumen ckadpdonga.
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Introduction

Rotational coronary atherectomy is one of
the auxiliary techniques aimed at improving the
outcomes of percutaneous intervention (PCl) in
calcified coronary lesions. The primary indica-
tion for its use is the narrowing of the coronary
arteries (CA), the so-called undilatable calci-
fied stenosis; the use of non-compliant and
OPN balloons does not lead to a complete rup-
ture of the atherosclerotic plaque. In the vast
majority of cases, these are calcium-containing
arterial stenoses, ostial stenoses, restenotic le-
sions, and bifurcation lesions. Currently, in the
leading PCI centers, rotational atherectomy is
used in 3-5% of cases. A case of successful
use of rotational atherectomy in the treatment
of a patient with chronic coronary artery dis-
ease (CAD) with severe calcification of the cor-
onary arteries, namely the left main coronary
artery, is presented.

Percutaneous coronary interventions are the
most common invasive interventions in world
practice which are performed in general with
high efficiency and a minimal number of com-
plications. In patients with chronic CAD this in-
tervention is associated with even lower risk,
which allows for safe and predictable care for a
large number of patients. However, in certain
subgroups of patients, the intervention out-
comes are not clearly predictable and in some
cases associated with failures and increased
risk of complications. These subgroups include
patients with previous coronary artery bypass
grafting, diabetes mellitus, low left ventricle
myocardial contractility, chronic renal failure,
and excess calcium deposition in coronary ar-
teries. Especially in the latter case, a technical
result with the use of traditional equipment is
often not optimal, and the clinical status of pa-
tients only worsens after an unsuccessful at-
tempt. In the late 1980s and early 1990s,
European and American authors offered a num-
ber of devices of so-called alternative technol-
ogy, potentially improving the immediate re-
sults of percutaneous coronary interventions in
the most complex subgroups of patients [1-5].
One of these devices was a rotational coronary
rotablator [6, 7]. The device is a generator of
high-frequency rotary motion (up to 200,000
revolutions per minute and higher), which drives
a diamond-tipped burr. Burr diameter ranges
from 1.25to0 2.0 mm.

The primary indications are narrowing of the
coronary arteries, which not allow using con-
ventional balloon angioplasty with non-compli-
ant balloons, the so-called undilatable sten-
oses. In the vast majority of cases, these are
calcium-containing arterial stenoses, orifice
stenoses, restenotic lesions, and sometimes
bifurcation lesions. The use of small diameter
burrs (1.25-1.5 mm) is justified by the fact that,
in accordance with the modern concept of this
technique, the burr should not provide optimal
lumen of the artery, but allows the destruction
of the circumferential calcium arc, which will
make it possible to perform standard coronary
angioplasty and subsequent stenting. Despite
significant immediate efficacy, the rate of reste-
nosis after rotational atherectomy remained
quite high, and this technique has not been
widely used as an independent procedure.
According to current data, rotational atherec-
tomy is used in no more than 3-5% of coronary
interventions, and, as a rule, is followed by
stenting [7].

Clinical case

Patient C., 82 years old, was admitted to the
Research and Clinical Center of Cardiac Surgery and
Transplantology with clinical signs of CAD FC lIl.
Coronary angiography revealed stenosis in the distal
third of the left main coronary artery and in the
proximal third of the left anterior descending artery
(Fig. 1).

An EBU 7F guide catheter (Climber Terumo) was
inserted into the orifice of the left coronary artery,
and a coronary guidewire (Asahi Sion) was advanced
across the stenoses over a microcatheter (Corsair
Asahi) into the distal third of the left anterior
descending artery. The microcatheter was inserted
into the distal third of the left anterior descending
artery. Coronary guidewire was removed, and rotawire
(Boston Scientific) was introduced through the
microcatheter. Three runs of rotational atherectomy
with 1.25 mm burr were performed (Fig. 2).

The obtained angiographic result allowed
introducing a balloon for predilatation and then
a stent into the site of the residual calcified lesion of
the coronary artery and performing its implantation
(Fig. 3).

The angiographic result was considered
successful (Fig. 4). Clinically, the patient reported
significant improvement in his condition and no
signs of angina with usual physical activity.

lMpyMmeHeHne poTaLnoHHOV aTepP3KTOMMK y 6OJILHOIO CO CTBOJIOBLIM KaslbLIMHUPOBaHHbIM
riopaxxeHnem s1eBoV KOPOHapPHOU apTepum (KinHndeckoe HabsiogeHne)
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Fig. 3. Stentimplantation to the left main coronary artery
with transition to the left anterior descending artery.

Conclusions

The use of rotational atherectomy in patients
with complex angiographic coronary lesions,
especially in cases with severe fibrocalcinosis,
bifurcation calcified lesions, and restenotic

Fig. 4. Control coronary angiography after the rotablation
and stent implantation.

lesions, is feasible and effective. In the era
of introduction of bioresorbable stents into
clinical practice, the rotational atherectomy
may acquire an additional application, aimed
to optimize the arterial lumen before scaffold
implantation.
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lNpmuBeaeHo KIMHN4YECKOE Hab1toAeHne 0CKOJI0HHOMro paHeHus1 rpyaHoro otAena aoptbl. Ha atane crneumanm-
3UPOBaHHOM U BbICOKOTEXHOJIOMMYHON MEANLMHCKOM MOMOLUN MaUNEHTY BbIMOJIHEHO M03TarHOe PEHTreH-
BH0BACKYJIIPHOE BMELLATEe/IbCTBO. B cTarbe rnoa4YepknBaeTcs BaXHOCTb 6bICTpOﬁ W TOYHOU ANarHOCTUKU
PV OCKOJSI0YHBIX PAHEHUNSIX 20PThbl Y MarncTpasibHbIX apTEPUI. O6cy>maercn NCIoJIb30BaHNe Takmx MeTtog0B
Buayanmnsaumm, kak KT n aHrnorpausi, 4715 AnarHOCTUKU U MPUHSTUS] PELLIEHUS 06 oriepatnBHOM BmMellaTesib-
cTBe. B nccnenoBaHun rioa4epkmnBaeTcs 9¢p@OEKTUBHOCTb 3HAOBACKYISPHbIX BMELLATE/IbCTB P JI€4EHUN
MOCTTPaBMaTn4eCKNX apTEPUOBEHO3HbIX (PUCTYJS1 U aHEBPU3M rPYAHOro OTA€e/1a a0PThbl, MOCKOJIbKY OHU obec-
ne4YnBaloT MUHUMAaJIbHO MHBA3WBHbIV AOCTYI M COKPaLLatoT obbem rOBPEXAEHUV P 4OCTYMNE K NOBPEXAEH-
HOVi apTepun 1 aopTbl, YTO MPUBOAUT K JIyHLLUUM PE3yJibTartaM JIEYEHUS M0 CPABHEHUIO C TP3AULIMOHHBLIMU
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INTERVENTIONAL ANGIOLOGY

This text presents a clinical case of a patient with a shrapnel wound of the thoracic aorta. At the stage of
specialized and high-tech medical care, the patient underwent a phased endovascular intervention to "turn off"
AVF and aortic aneurysm from the bloodstream. The article emphasizes the importance of rapid and accurate
diagnosis in case of splinter wounds of the aorta and main arteries. The use of imaging techniques such as
computed tomography and angiography for diagnosis and decision-making on surgical intervention is
discussed. The study highlights the effectiveness of endovascular interventions in the treatment of post-
traumatic AVF and thoracic aortic aneurysms, as they provide minimally invasive access and reduce the amount
of damage when accessing the damaged artery and aorta, which leads to better treatment results compared
to traditional open interventions. Further studies are proposed to optimize patient selection and evaluate long-
term outcomes.

Keywords: traumatic aortic injury, endovascular intervention on the aorta, stent graft, pseudoaneurysm,
arteriovenous fistula
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CTpyKTypUpOBaHHbIV TE3NC

Lenb uccnepoBaHua: npenctaBuUTb Kin-
HM4Yeckoe HabnwaeHne ycrnewHoro 3HaoBac-
KYNSIPHOro MeToa fievyeHns naymeHTa ¢ TpaB-
MaTU4YeCcknM NoBPEXOEHNEM rPYOHOr0 oTaena
aopTbl B pe3y/bTaTe OCKOJSIOYHOrO paHeHus,
nogyepkmeasi BaXHOCTb CBOEBPEMEHHOMN
ONArHOCTUKM 1 NPaBUIbHOINO BeOEHUS Nauu-
€HTOB B MOAOOHbLIX Clyyasx, a TakkKe 3Hauu-
MOCTb CNeunann3mpoBaHHbIX BMELLIATENbCTB
y MauMeHTOoB C NOBPEXAEHNAMM a0PThI.

O6ocHoBaHue. PaHeHus aopTbl OCOOEHHO
KPUTWYHbI U3-3a BbICOKOI0O p1cKa 1 nocnenyto-
wen maccuBHoOM kpoonoTepu. CoyeTaHHas
TpaBMa npu 3ToM ycyryonseTt obliee coCTos-
HMe nauneHTa N 3Ha4YUTEesIbHO NOBbILLAET PUCK
Pa3BUTUS OCNIOXHEHUIA N NeTanbHOIo Mcxoaa,
4TO eule Oonble OCNOXHAET pe3ynbTaTbl OT-
KPbITON XMPYPruyeCckom onepauunn.

OnucaHue KJIMHU4YeCcKOro HabnioaeHus.
MpencTtaBneHo kAWMHMYeckoe HabnwgeHue
nauyieHTa ¢ OCKOJIOYHbIM PaHEHMEM FPYAHOro
oTaena aopTbl U GOPMMPOBaAHMEM apTeEpMoBe-
HO3HOI ducTynbl (AB®D) n aHeBpn3Mbl a0pThl.
BbinoNHeHO ABYyxaTanHOE 3HA0BACKYNSApPHOEe
fleyeHne naumeHTa, nepBbiIM 3TanoM — UM-
nnaHTaymsa cteHT-rpadTa B 0OLLYIO COHHYIO
apTepuio, BTOpPbIM 3TanoMm — amMbonmaauyms
MUKpOCNMpanbio NOMOCTU aHEeBPU3Mbl pya-
HOro OTAesna aopThl.

OocyxpeHune. O6cyxaaeTcs UCMONb30Ba-
HMEe Taknx MeTOOO0B BM3yanu3auun, Kak KOM-

BbkrBaeT He camMblil CUSbHbBIN N3 BUOOB
M HE CaMblIli YMHBIN, a TOT, KTO yyLue
OpYyrnx pearnpyeTt Ha N3MEHEHUS.

Yapnb3 dapBuH

NblOTEPHasa ToMorpadus n aHrnorpadud, ans
ONArHOCTUKN U NPUHATUS PELUeHUda O nede-
HUN. B paboTte nopyepkmBaeTcs adpPekTmB-
HOCTb U ManoTPaBMaTUYHOCTb 9HO0BACKYNSP-
HbIX METOLOB JiedeHUd, NPUBOOALLUUX K J1yd-
Wn1M pesyfbrataM Jied4eHUs, HecMoTps Ha
onpefesieHHble OrpaHNYeHns n PUCKKU, CBS-
3aHHble C 3HOO0BACKYJSIPHON MMMNJAHTaLNEN
CTeHT-rpadTa, NpM NEe4eHUn NOoCTTpaBmMaTu-
yecknx AB®D 1 aHeBpr3m aopThl.
3aksodyeHune. CenekTmBHas aHruorpadus
npu TpaBMaTU4eCKOM MOBPEXOEHUN a0pPThI
n/Vnnu MarncTpasbHbiX COCYAO0B MO3BOASET
C BbICOKOW TOYHOCTbIO BbISIB/IITb COCYOUCTbIE
MOBPEXOEHUA U HEMEOJSIEHHO JNe4YUTb WUX.
MpMeHeHne 3SHO0BACKYNAPHBLIX METOLOB
Jfle4eHns No3BoONSeT M3baBUTb MauueHTa oT
TSXKENOoro KpOBOTeYeHUs1 6e3 BbINOJIHEHUS
OBLUMPHOro TOPaKOTOMMYECKOrO AOCTYyNA.

Cnucok cokpaiwieHuvi

AB® - apTepuoBeHo3Has ¢uctyna

OCA - obuiasa coHHas apTepus

®B JIXX — ppakums BoiBpoca 1eBOro Xeny-
nouka

BeepneHue

MHOXEeCTBEHHbIE OCKOJIOYHbIE paHEeHUs He-
CKOJIbKMX aHAaTOMUYECKMX 061acTeln aBnstoTCa
Ha OaHHbI MOMEHT CaMOoW pacrnpoCcTpaHeHHOMN
60eBOIN TPAaBMOW. A raBHOM NPUYMHON CMEPTU
Ha none 605 Bcerga ObIO M OCTAETCS NOBPEX-
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OeHVe cocynoB C KpoBOTe4deHmem. Yactota
MOBPEXAEHNN COCYO0B LLEN B BOEHHOE BPEMS
cocTaBnsieT okono 10-15%, a B o6bnactu Tyno-
Buwa — 5-10% (1). Cpean Bcex TpaBM OKOJI0
20-25% cmepTen NpuxoguTcst Ha Topakasb-
Hble, U3 HUX 33% ABMAIOTCA MNPOHMKAKLWNMMN
(2, 3). Bce atn TAXENbIE N XU3HEYrpoXxaioLwme
paHeHuns TpebyloT He3aMeaIUTENbHOW gMarHo-
CTUKM N cTabunmaaumy COCTOSIHUS NauneHTa.
B 1O Xe Bpemda aHaToOMoO-TOmnorpadpuyeckue
0COBEHHOCTM AaHHOW 06nacTu, xapakTep 1 B,
MOBPEXAEHUSA 3aTPYAHAIOT CBOEBPEMEHHYIO
MOJIHYIO ANMArHOCTMKY 1 TPebyloT UCNosb30Ba-
HMNS1 KOMMBIOTEPHbIX TEXHOAOM M, 4TO BO3MOX-
HO B KPYTHbIX e4eOHO-ANarHOCTUYECKMX LIEHT-
pax, kyna Heob6xoaAMmMo O0CTaBUTb NMNOCcTpanaB-
LIero B KOPOTKME Cpoku. B coBpeMeHHOM
MUpPE C YBENMYEHMEM HaCTOThbI IOKasIbHbIX BOMH
1N BOEHHbIX KOHPIMKTOB BO3POC/IO KOJINYECTBO
60€eBbIX MUHHO-B3PbIBHbIX U MY/IEBbIX PAHEHUIA,
4YTO, B CBOK O4Yepenb, MeHSAEeT KJINHUYECKYIO
KapTUHY TpaBM: Mpu MaaoM BXOLHOM OTBEp-
CTUM MOBPEXOEHNA 3aTparnBaloT HE OOHY aHa-
TOMMYECKYO 06/1aCTb U CTPYKTYpPY, CTAHOBSICb
KOMOUMHMPOBAHHbLIMW, COYETAHHLIMM N MHOXE-
CTBEHHbIMM, 3axXuBNeHue paH Takxe Oonee
ONUTEeNbHOE, YTO CBA3AHO HEe TOJIbKO C MHpN-
LMPOBAHMEM, HO U C UBMEHEHUSIMW B oTaasne-
HUW OT paHbl HA MOJNEKYIIPHOM YPOBHE B pe-
3ysibTaTe BbICOKO3HEPreTU4eckoro BO34eW-
CTBUS paHsALLEero cHapsaa.

Cnepyer OTMETUTb, YTO B MeAUUUNHE HET
€MHCTBA Mo BONpocaM gMarHOCTUKN, NedeHns
1 paxe knaccmoukaumm nospexaeHnin. K npm-
MepY, CNOPHbIM SIBASIETCA TEPMUH “NMPOHMKALO-
wee paHeHue weun”. OgHM aBTOPblI OTHOCAT
K HUM NtoOble paHeHus, pacnpoCTpaHstoLMecs
rnyoxe m. platisma, npyrme — TONbKO MPOHMKA-
lowme B NPOCBET OPraHoB LWWen, POTOBON UN
niaeBpanbHOM nonocTtn. Ectb MHeHue, 4To 60-
flee ygayHblM MO OTHOLWEHUO K m. platisma
ABNAETCA pasgesieHne paH Ha NOBEPXHOCTHbIE
n rybokmne. OTCyTCTBME €OMHOr0 anroputMma
Takoke NPUBOOUT K YBENIMHEHMIO YACTOThbI OLLMN-
6ok, nocturas 7-38% npu paHeHUsaX coCcyaoB
M OPraHoB LWEen, B TOM YUCIIE U B KPYIMHbIX XU-
pypruyeckmx ueHTtpax (4, 5).

OCcOBEHHO CJIOXHbIM SIBASETCA JleYeHune
TpaBMaTU4EeCKMX MNOBPEXOEHU BEeTBEW AOyru
aopThl, O0NA KOTOPbIX cocTtaBnseT 5-10% ot
BCEX TPaBM apTepuin, HO, Ha camoM pdene,
MCTMHHAA YacToTa Takmx NOBPEXAeHNIN HEN3-
BECTHA, MOCKOJIbKY OHU SIBASIOTCA CMepTesib-
HbIMU eLle 00 NOCTYrJIeHUs nocTpagasluero
B cTaumoHap. Y BbDKMBLUUX NOC/E TaKOW Tpas-
Mbl 4acTO obOpasyeTcs MnynbCcupylowasa rema-

TOMa C nocrnepgywwmmMm GOpMUPOBaAHUEM
aHEeBPU3Mbl /NN apPTEPUNOBEHO3HON DUCTY-
nbl (AB®). JleyeHne conpsixkeHo C BbICOKUM
YPOBHEM NETaNbHOCTU MU3-3a UX TPYAHOOO-
CTYNMHOCTU (HEeoBXoAMMOCTb paccedvyeHus
KAIO4YMLUbl, TOPAKOTOMUU WM CPEANHHON
CTEPHOTOMMWM), HACTbIX COYETAHHbIX NOBPEX-
OEHNNM Opyrmx aHaTOMUYECKMX CTPYKTYP, aHe-
MUKW, pUCKa HapPYLUEHUI MO3roBOro KpPOBO-
obpalleHns M MacCUBHOITo KPOBOTEYEHUS,
HEeOOoCTaTOYHOro onbiTa JsliedyeHus noao6HbIX
TpaBM, a TakXe BbICOKOr0 aHecTe3monornye-
ckoro pwucka. Mo pasnuyHbiIM COOBLLEHUSAM,
rocnmTanbHas neTanbHOCTb MpPU MNOBPEX-
OEHNAX MarmcTpasbHblX BETBEW Ayrv aopThl
MoxeT pocturatb 43%. [oaTtomy O60SbLLIOK
VMHTEepec NpuobpeTaeT MasloMHBa3MBHasH 3HAO-
BaCKy/nsipHass MOMOLb MPUY MNOBPEXOEHUSX
TPYAHOLOCTYMHbIX TPaBMaTUYECKUX MOBPEX-
OeHWUN cocydoB, OCOOEHHO Yy CTabunananpo-
BaHHbIX MAUMEHTOB C JIOXXHbIMW aHEBPU3MaMU
n ABD (6-8).

MpencTtaBnsemMm KAnHU4eckoe HabnwogeHune
PEHTreHaHA0BACKYISIPHOrO JIe4eHUst TpaBMa-
TUYECKOro MOPaXXeHUss MarncTpasbHbIX COCY-
[0B PaHSALLMM OCKOJIKOM.

KnuHuuyeckoe HaGnwogeHne

MaumenT 20 net noctynun B Prey “HMULL BMT
um. A.A. Buwinesckoro” MO P® Ha aTan cneunanm-
3MPOBAHHOW N BbICOKOTEXHONOMMYHOM MeauLUH-
CKOW MOMOLLY C AVMArHO30M: MUHHO-B3PbIBHOE pa-
HEHVE TPYOHOW KNETKU U NEBOW HUXKHEN KOHEYHO-
cTn. Cnenoe OCKOIOYHOE MPOHMKaloLee paHeHne
rpyou ¢ obpazoBaHNEM MNCEBOOAHEBPU3MbI B YCTbE
n AB® B NnpokcHManbHOM CErmMeHTe JIeBOI 06LLeN
coHHoln apTtepun (OCA) v neBon MIe4YerosioBHOM
BeHbl. Cnenble paHEHUs MArKUX TKAHEW HUXHEN
TpeTn nesoro 6enpa v roseHn. MHopogHoe Teno
cpenHero cpeaoCcTeHns BEPXHEro ataxa. AHeMUS
Nerkom cTernexHu.

M3 xanob oTMeyaeT nynbcaumio B 061acTu Lwen,
YyBCTBO “TSXXeCTW” B rosioBe, paHbl HEe GECrnoKoNAT.
M3 aHamMHe3a n3BeCTHO, YTO Nocne paHeHus 9Ba-
KynpoBaH B rocnutasnb. Ha peHTreHorpaMmme BbISIB-
JIEHO MHOPOOHOE TEes0 B BEPXHEM CPELOCTEHUW.
Mpwn KT-aHrmorpadumn JONONHUTENBHO ANArHOCTU-
poBaHbl nceBpoaHeBpuama nesoi OCA u ABOD
MeXay HEW N NIeBOW MNJIEYErOyIOBHON BEHOW. Bbin
HanpaeneH B PIreY “HMUL, BMT nm. A.A. BuiHes-
ckoro” MO PO.

Mpn ocmoTpe: COCTOSHWE CpegHen CTeneHu
TaxkecTn. Co3HaHme dcHoe. MNMonoxeHne akTUBHOE.
KoxHble MOKpOBbl 0ObIYHOW Okpacku. o opraHam
n cuctemam 6e3 ocobeHHOCTeN. ApTepuanbHOe
pasneHne 120/70 mm pT.cT. YCC 70 ya/MuH.

Ne 78, 2024
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B nokanbHoM cTaTtyce (puc. 1) obpaltaet Ha cebs
BHMMaHue crenytouiee: obnacTb BXOAHOMO OTBEpP-
CTus ockonka gnameTpom o 0,5 cm ¢ npusHakamm
pybLeBaHUsa HaxoaMTCH B 2 CM KpaHuasibHO OT Bbl-
pe3KM PYKOATKM rpyauHbl. B HuxHem oTtoene weun
BN3yann3npoBaHbl HAbyxLwmne fpemMHble BEHbl C OT-
YeTIMBOW NyNnbcaLmelr cnpasa, BEHbl HE YMEHbLUIAKOT-
Cs nNpuv NonoxeHnn nauyeHta ctos. MNMpu nansnaumn
obnacTb Wwen 6e360e3HeHHa, olyLaeTcs “apoxa-
HMe” B Npoekumn SpemMHbIX BEH. Bo Bpemsa ayCckynb-
Taumn B 30He neoit OCA cuctonoamacTonm4eckui
LUyM.

OxoKI™ (puc. 2): B Npoekunn ayru aopTbl BU3ya-
NN3MPYETCA OOMOSIHUTENbHAS 3XOTEHb MeTan4ye-
CKOW MJIOTHOCTU (OCKOJI0K) C aKyCTMYECKOW “O0pOoXK-
KOW”, OPUEHTUPOBOYHBIMKN pa3mMepamm 3 X 3 MM.
AB®, BeposATHO, TPaBMaTUYECKOrO reHesa, C CUCTO-
noanacToNMYeckKM BbICOKOCKOPOCTHLIM (5,7 M/C)
LUYHTUPYIOLMM KPOBOTOKOM Ha YPOBHE Ayrv aopThl
npeanosioXnTeNbHO CO COPOCOM B JIEBYIO MJle4ero-
JIOBHYIO BeEHY, AnameTp GUCTYNbl OKONI0 6 MM.
MmobanbHasa 1 nokanbHas cuctonnyeckas QyHKUUS
NIEBOr0 Xenyao4yka He HapylieHa. dpakums BbIGPO-
ca neBoro xenypodka 56%. JInctkn nepukapna
onddepeHunpyoTcs.

KT-aHrnorpadus: neBOCTOPOHHAS KapOTUAHO-
nneyerosioBHas ¢uctyna. Kzagm Ha ¢oHe PUcTy-
bl 1EBOr0 MNJIEYEr0JIOBHOrO CTBOJIa B BEPXHEM
CpenoCcTeHUN OTMeYaeTCsl OCKOJIOK pasmepamu
2,6 x 2,7 mm. lceBooaHeBpu3Ma YCTbs JIEBOM
OCA pazmepamum 9 x 9 mm.

CneumanuctaMmm MNo PEeHTreH3HA0BACKYISAPHOMN
ONArHOCTUKE U NIeYeHUIO AN YTOYHEHUS BO3MOX-
HOCTM BbINOJIHEHUS OMEPATVUBHOIO BMELLATENbCTBA
nauneHTy 1 peLlleHns 0 HeoH6X0AMMOM UHCTPYMEH-
Tapuyn BbINOJIHEH MNEpPecMoTp AaHHbix KT-aH-
rmorpadunn B KOMNbIOTEPHON NpOorpaMmmMe C MybTu-
MaaHapHOW PEKOHCTPYKLUMEN U NPOBEAEHbI pacHeTbl
rno cerMeHTam apTepuii (puc. 3). B pesynstaTte 6611
MoJTy4eHbl HOBbIE AaHHble. B ycTbe nesoin OCA nces-
LOAHEBPU3MbI HET, OHA PACMOIOXKEHA MEXAY YCTbS-
mun neBbix OCA 1 NOOKNIOYMYHOM apTepuen u aBns-
eTcs MewoTyaTbiM 00pa3oBaHMEM AMAMETPOM
00 8 MM C yCTbEM A0 3 MM, UCXOOALWMM OT aopThl.
AB® noatBepxaeHa. MNopobpaH HeobXoouMbIiA
pasmep cTeHT-rpadTa.

B cBS3K C HOBbIMU AAaHHBIMU NPOBEAEH KOHCUIN -
yM CNeuuanucTtoB, B TOM 4UCNE KapOuoOXMpPypros,
M MPUHATO PELUEHME O BbIMOJSIHEHUU OBYX3TarHOro
3HO0BACKYNSAPHOrO sledeHust, Oblna Ha3HavYeHa OBoWi-
Hasa aHTMarperaHTHaa Tepanus.

MepBbIii aTan BkItoYan B cedbs pa3obLueHre ABOD.
B peHTreHonepaunoHHOM Nog MECTHOM aHecTe3unen
ype3bedpeHHbIM OOCTYNOM KaTeTepu3npoBaHa

Puc. 1. ®oTo. benas cTpenka — paHa 0T OCKOJka B 30He
BbIpE3KM rpyauHbl; Genbili oBan — BUAHbI Habyxiuve
nynbCUpPYIOLLME BEHbI CNpaBa.

Puc. 2. YnbTpasBykoBOe uccnepoBaHue. 1 — aopTa;
2 — nesas obLias CoHHas apTepus; CTpesnka — 30Ha
apTEPMOBEHO3HOM GUCTYIbI.

Puc. 3. KT-aHruorpamma nepep BMeLLaTensCTBoM. 1 —
OpaxnouedanbHbiii cTBon; 2 — nesas OCA; 3 — nesas
noakounyHas aptepusi; 4 — nesas nievyerosioBHas
BEHa; 5 — Ayra aopThl; TOHKAs CTpesika — MeTasIMyeCKnin
OCKOJIOK B CPeAOCTEeHUMU; 4YepHas CTpenka — nceBao-
aHeBpKY3Ma Ayrv aopThl; KPYr — 30Ha apTePMOBEHO3HOIO
cbpoca mexay nesoii OCA 1 nnevyeronoBHON BEHOMN.
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Puc. 4. AHrvorpamma nocne yctaHoBKM cTeHTa. 1 —
aopTa; 2 — 6paxmouedanbHbIii CTBOJ C YCTAHOBIEHHBLIM
OMAarHOCTUYECKNUM KaTeTepPOM A YCUNIEHUST KOHTPACT-
HocTu; 3 — neBast OCA C yCTaHOBJNIEHHbBIM OT YCTbS1 CTEHT-
rpadToM, BHYTPU NPOCBETA apTEPUN NPOCIIEXMBAETCS
OMarHOCTUYECKNI NMPOBOAHVIK; 4 — IeBast NOAKIIOHYNYHAS
apTepust; TOHKas CTpesika — NCeBA0aHeBP3Ma aopThl.

Puc. 5. KT-aHrnorpamma nocne nmMmnnaHtaumm cteHTa.
Benas cTtpenka — cTeHT-rpadT UMNAAHTUPOBAH OT YCTbS
nesoit OCA; 4yepHasa cTpenka — nceBgoaHeBpU3Ma oyrm
aopThl.

nesas OCA. ina ycuneHus KOHTPaCTHOCTU U BU3ya-
m3aumm n3o00paxeHuin Nog MecTHOW aHecTe3unen
MPaBOCTOPOHHUM paanasibHbIM AOCTYNOM OUarHO-
CTUYECKMM KaTeTepoM KaTteTepu3nmpoBaHa aopTa.
B npokcumaneHom oTtgene neson OCA onpepe-
NSleTCs BbICOKOMOTOKOBLI MAaTONOrMYecknin apte-
PUOBEHO3HbIN cOpoc. MNMyTeM MMNNaHTaLNU CTEHT-
rpadpTta BeGraft peripheral 10 x 57 MM OT yCcTbs
neson OCA c nocneaytowiein noctannaraumen 6an-
JIOHHbIM kKaTeTepoMm 12 x 40 MM naTosiorMyeckoe
COOOLLEHVE MeXAY apTePUEN 1N BEHOW NTNKBUANPO-
BaHO. Ha KOHTPONIbHOM aHrmorpamMmme (puc. 4) Kpo-
BOTOK MO cocyAamM Oyrn aopTbl MarucTpasbHbIi,
mexay neson OCA v neBoi NOAKIUYNYHONW apTe-
puer mewoTtyartaa ncesooaHeBpuama. COCTOsSHME
nauyeHTa ctabunbHoe, Xanob, NPU3HaKoB HapylLle-
HUS MO3roBOro KpoBooOpalleHUs HeT. Bmewa-
TENbCTBO 3aBEPLUEHO MaHyasibHbiIM FEMOCTa30oM
C HaJIOKEHMEM aCeNTUYECKUX AaBSALMX MNOBA30K
Ha o6nacTb NyHKUW. Npn ocmMoTpe obnactu Lwewn:
nynbcauun BEH U 1X BblOyxaHua He HabnogaeTcs,
CUCTONIOAMACTONIMYECKNI LLIYM HE BbIC/TYLUVBAETCS.

lMpoBeneH ynbTpasByKOBOWM KOHTPOJIb: B NPOCBe-
Te oT ycTbs nesoii OCA n ancrtanbHee, BU3yannsu-
pyeTcs AOO0MOSIHUTENIbHAsA FMNepaxoreHHas TeHb —
cTeHT-rpadT. JaHHbix 06 apTepunanmsaunm B BeHax
HEe MoJly4YeHo.

KT-aHrmnorpadpusa (puc. 5): oTMeyaeTCca BbIKJIO-
yeHne ABD 13 KpOBOTOKA, COCTOSIHME MOC/E CTEH-
TUPOBaHUS NpokcumanbHoro otaena neson OCA,
K3a4WM OT JIEBOrO M€YEerosioBHOroO CTBOJIA B BEPX-
HEM CPefOCTEHMM OTMEYaeTCs OCKOJIOK pa3mepa-
Mn 2,6 X 2,7 MM, NceBOoaHeEBPU3MA aopTbl Mexay
nesoit OCA v neBow NogKIO4YNYHOM apTepuen.

MaumeHT Haxopguncsa nog, OUHAMUYECKMM Ha-
6niogeHMemM 1 nNpoaoskan npMem AByX aHTuarpe-
raHTOB B OXMOAHUM BTOPOro atana 3HA0BaCKynsp-
HOro fieyeHust — ambonusaumsa nceesgoaHeBPU3MbI
aopThbl, KOTOpPas B AasibHENLLEM 1 Oblnia NpoBeaeHa.

B peHTreHonepaunoHHOM nog MecTHOM aHecTe-
3unelt YypesbenpeHHbIM JOCTYNOM KaTeTepmanpoBa-
Ha ayra aopTbl. Ha aHrmorpamme: paHee MMNNaHTu-
poBaHHbI CTeHT-rpadT oT ycTba OCA npoxoaum,
COCTOSITENIEH, KPOBOTOK MarncTpasbHblA, NaTono-
r’MYecKMx apTepPMOBEHO3HbIX COPOCOB HET; Bpaxmo-
uedanbHbIi CTBOJ, NOAK/TOYMNYHBLIE apTEPUN, COH-
Hble apTepuu, NO3BOHOYHbIE apTEPUM — KPOBOTOK
MarncTpanbHbli, 6€3 0COOEHHOCTEN; B 30HE Ayrn
aopTbl Mexay ycTesaMmu OCA 1 NoaKOYMYHOM apTe-
pun onpegensieTcss MewoTyaToe BblOyxaHUe —
rnceBgoaHEBpM3Ma pasMmepamMm OKoio 7 MM B Ama-
mMeTpe ¢ wenkon 0o 3 mm. C ncnonb3oBaHEM KaTe-
Tepa mogudurkaumm JR-4.0 (6 Fr) n mukpokaTteTepa
PX SLIM BbinofiHeHa cnuvpanbHas ambonnsaums
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MELLOTYaTOM NceBA0aHEBPU3MblI a0OPTbl C UCMNONb-
3oBaHmem Penumbra Coil 400 4 mm x 25 cMm. Ha
KOHTPOJIbHOM aHrnorpaMmme (puc. 6) KpoBOTOK MO
apTepUsaM rofioBbl U LLEV MarncTpasnbHblA, NpU3Ha-
KOB gmcnokauum cnmpanm HeT. CoCTosiHMe nauyeH-
Ta cTabunbHoe, Xanob, NPU3HAKOB HapyLUeHUs
MO3roBOro KpoBoobpatlleHnsa HeT. BmewwaTenbcTBO
3aBEpPLUEHO MaHyasIbHbIM FEMOCTa30M C HANIOXKEHU-
€M acenTnyeckown AaBsller MoBsA3KM Ha obnacTb
MYHKUNN.

B panbHenwem nayueHT BbinMcaH B yOOBNETBO-
PUTENBHOM COCTOSHMN C PEKOMEHOAUMNAMY MO NPO-
OOJKEHUIO ABOWHOW aHTMarperaHTHoOW Tepanuun
M OMHAMMYECKOMY KOHTPOJIIO COCTOSIHUS Ayrv aop-
Tbl N CTEHT-rpadTa NyTeM KOHTPOJIbHbIX KT-aHrvo-
rpadpuyecknx mccnegoBaHuin (depes mecsauy, 3, 6
n 12 mec). MNpu KT-aHrvorpadpum 4vepes Mecsy,
(pnc. 7) naTtonornyeckoro apTepMOBEHO3HOIrO
cbpoca, CTEHO30B, OKKO3UA U 3HOONUKOB He
onpenenseTcs, COCTOAHME MOCNe CTEHTUPOBAHUSA
npokcumansHoro otgena nesot OCA n ambonnsa-
L1n NCeBO0aHEBPM3MbI a0PThI.

OOGcyxaeHue

B Hawem kimHM4yeckom HabnogeHun npeq-
CTaBJ/IEHO 4YpPE3BblHAMHO PEAKOe CO4YEeTaHHOEe
MoOBpEeXAeHNE MarmcTpasbHbIX COCYO0B.

Benb HeCMOTPA Ha HU3KUIA yOenbHbIA Bec
paHeHul weun (Bcero 1,9-2,9%) ns obuero
yucna NoBpPeEXAEHUN MUPHOIO BPEMEHN, TaKne
NOBPEXOEHNS XapPaKTEPU3YIOTCA BbICOKOMN
netanbHOCTbIO (A0 21%) Ha mMecTe wunan npum
TpaHcnopTMpoBke. K TOMy e 4acTo paHeHus
SABMSOTCS MHOXeCTBEHHbIMU (25-31%) u co-
yeTaHHbIMU (54-66%) No nokanuaauum, 4TO
YTSXKEenseT COCToAHMe naunenTa (9-11).

B knuHM4yeckom kapTuHe y nocTpagaBLIEro
He OblNI0 HEBPOJIOMMYECKUX HAPYLLUEHUN, NNLLIb
npu BU3yaslbHOM OCMOTpPE onpenensnacb
nynbcaums sSpemMHbIX BEH cnpasa, XOTa npu
netansHoM obcnepnosaHun AB® Gbina mexay
neson OCA n neBow Mie4erosiOBHON BEHOWN.
OTOT CMMNTOMOKOMMJIEKC OblN Bbi3BaH nepe-
[aTO4YHOW NynbCauyen npasbiX BEHO3HbIX KOJI-
JIEKTOPOB MO XOAY OBMXXEHUSA KPOBM B CTOPOHY
npaBoro npeacepavs.

EcTecTBEHHOE TEYEHME TaKOro BbICOKOMO-
TOKOBOI0 apTEPMOBEHO3HOIO CBMULA B Oallb-
HelweM BbI3BaNO Obl psg HexXenaTesbHbIX
TPpyOHOKOppUrnpyemoix agpoekto. N roeo-
pPUTb O CaMOMPOM3BOJIbHOM 3aKPbITUN PUCTY-
Jibl HE NPUXOANIOCH, MOCKOJIbKY CKOPOCTb MO-
Toka 6bna ropasno Bbiwe 350 MA/MUH, 4TO
SABMSIETCA OOHUM M3 MOKa3aHWI K ornepauuvn.

Puc. 6. AHrmorpamma nocfie yCTaHOBKWM CRAMpPanu.
CTpenka — 0OCKONoK B CPeAOCTEHUM; KPYr — amMbonnaun-
POBaAHHLI  CNMpanbid MeLWOoK MNCeBA0aAHEBPU3MBI
C NCNONb30BaHMEM ONArHOCTMYECKOro KaTeTepa.

Puc. 7. KT-aHrnorpamma, 3D-pekoHCTpyKUMSA 4Hepes
MecsiL, Mocne BMeLaTeNnbCTB. TOHKaa cTpenka — ambo-
NIN3VNPOBAHHbI MeLIOoK MnceBaoaHeBpun3Mbl; GosbLuas
cTpenka — CTeHT-rpadT B IeBOl 0OLLEN COHHOWN apTe-
pun, MarmcTpanbHbIi KPOBOTOK.
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A Npu xXpoHu3auMu npougecca apTepuasnbHas
CTeHKa ocnabnsaeTcsi, CONPOBOXAAETCA Kallb-
unpukaumen n oTIoXEHNEM NUNULO0B B MpuU-
TOKOBOM apTtepun. 3TN OereHepaTuBHbIE UN3-
MEHEHUS NPUBOAAT K YAJIMHEHUIO, N3BUTOCTH,
pacwmpeHnio aHeEBPM3Mbl B MeCcTe (UCTYIIbI.
CocepnHssa BeHa Takxe paclumpsaeTcs U cTaHo-
BUTCS U3BWUINCTOWM 1 yTOJLWEHHON (“apTepua-
nnM3npoBaHHON”). Bce 9TO yBenm4mBaeT narto-
JIOrMYECKUIN apTeEPUOBEHO3HbIN COPOC, MPUBO-
09 B UTOre K CepaevyHom HenoCTaTO4HOCTW,
WHCYNbTaM U gpyrum rnoTEHUUanbHO ONaCHbIM
cocTtosaHuam (12, 13).

[na onpegenenns TakTuky B MegULIMHCKOM
coobLlecTBe cneunanbHO NpeasioXXeHo 30HU-
poBaHMe obnacTtu wen Ha 3 aHaToMu4Yeckue
30HbI:

— 30Ha 1: OT 9peMHOI BbIPE3KM MPYOMHbI 00
NepCcTHEBUOHOIO XpsLia.

— 30Ha 2: OT NepCTHEBMOHOroO Xpswa no
yrna HUXKHEW YeniocTu.

— 30Ha 3: OT yrna HUXHeln 4eNtoCTU 0 OCHO-
BaHWs Yyepena.

MoBpexpaeHe B MPOKCMMAasbHOM OTAene
COHHOWM apTepuy B HAWIEM KJIIMHMYECKOM Ha-
6n1oaeHnn cCooTBETCTBYET 30HE 1, UTO psaom
aBTOPOB cuuMTaeTcs 6onee noaxodswmMm Ons
9HO0BACKYNSIPHOrO BMeELLaTeNbCTBA Mpu Ha-
JNYUN TEXHNYECKOM BO3MOXHOCTU. OTKpbITada
XVPYPrus B JAaHHOW 30HE 3HA4YMUTEeSIbHO TpaBs-
MaTuyHa BBMAOY TPYLHOLOCTYMHOCTM, YTO MO-
XEeT MNPMBECTU K MACCUBHOWM KpOBOMoOTeEpE
W OpPYrum ocnoxHenuam (6, 10).

MoaTtomy ncnonb3oBaHWe CTeHT-rpadTa ans
pa3o6LeHNa apTEPMOBEHO3HOIO CBMLLA SBJISI-
eTcq Hanbonee wagsuen, manoTpaBMaTUHHOM
1 6e30nacHO onepawmen, HO ClenyeT yYnThbl-
BaTb AJINTENBbHOCTb UCTYNbI, y4aCcTkn 014
dukcaumm cCTeHT-rpadTa, COOTBETCTBME MPOK-
CUMasnbHOr0 M AUCTANIbHOro AMamMeTpoB Mo-
BPEXAEHHOI0 Cocyaa, BO3BMOXHOCTb €ro Kkare-
Tepusaumm, Hanmyme CUMNTOMOB KOMIMpeccumn
M TpaBMbl OblXaTeSIbHbIX NYTEN, a Takke NHPU-
umpoBaHume paHbl (14, 15).

Mpouecc kaBuTaumu, BbIS3BaHHbIN CHApPSO0M,
TakKe MOXET OblTb OTBETCTBEHEH 3a MOBPEX-
[EeHNe cocefHnx TKaHel M cocynoB, Crocob-
CTBYS1 BOCMAJNIEHMIO, aHIMOreHe3y 1 3a0epXKke
paccacbiBaHUs apTEPUOBEHO3HbLIX CBULLEN
(14, 15), 4TO Mbl 1 HAbONOOANM B HALLEM KJIMHW-
4yeckoM mpumMepe. bbin NoBpexaeH LeHTpanb-
HbIA COCYyA, Tena 4yenoBeka — aopTta, ¢ GopMmpo-
BaHMEM XOTb U HeOONbLUOW, HO NCeBAOaHEeB-
PU3MbI.

IdnarHoctuka cocygoB C MNPUMEHEHUEM
KOoMMbloTEpHON TOoMorpadpum (KT) Tpebyet

3HaAYUTENbHbLIX TPeOOBaAHU: yKNaaka nauneH-
Ta, OMpegeneHme rpaHul, unccnegoBaHus,
YPOBEHb HAMNPSXEHUs, CUHXPOHU3aUMa C Mo-
Jayer KOHTPacTHOro BeLeCTBa, BeAUYMHA
KT-cpes3a, CMHXPOHM3aums C cepaeyHbiM pPUT-
MOM 1 MHoroe gpyroe. /I npu Bcem npu aTom
KT-aHrnorpadpusa cumtaeTcsi ObICTPbIM, BbICO-
KOYYBCTBUTESIbHBIM U BbICOKOCMEUNDUYHBbIM
MEeTOO0M OMarHOCTUKU MOBPEXAEHNN, BO MHO-
roOM BbITECHSAS Apyrve metogbl. Ho nmetotcs
N OrpaHWYeHus, Hanpumep, Yy MNaymeHToB
C ocKosikaMu OblBaeT CNOXHO TOYHO onpene-
NNTb 30HY Pa3pPyLUEHUSA aHATOMUYECKUX CTPYK-
Typ n3-3a aptedakTtoB 1 3acBeTkn (16).

B npeactaBneHHOM KIMHUYECKOM HabIo-
oeHnn mmeHHo KT-aHrmorpadus nossonuna
onpenenutb AB®, 3anono3putb nceBgoaHeB-
pn3amy aopTbl. [10 HawemMy MHEHUIO, KOMMbIO-
TEPHbIE TEXHONIOTUN W MPOrpamMmbl AO0KHbI
BHEOPATbCS Oonee LWMpoko 1 TpedbyoT BO MHO-
rom obHoBneHus. MiMeHHo 6narogapsa MynbTu-
NAaHapHOM PEKOHCTPYKUUN C NPUMEHEHNEM
KOCbIX CPEe30B y4anocCb ONMpenenTb pasmMmepsl
MCeBA0AHEBPU3MbI, KOTOpPasi CBOUM KyroOJsiOM
npunerana K nesovi OCA, 4TO NpuBENO K JIOX-
HOMY MHEHUIO O HaN4MU MCEBAOAHEBPU3MBbI
ycTbs nesori OCA. MNpu npsmon aHruorpadun,
KOTOpas 40 CUX NOp OcTaeTcsa “3010TbIM CTaH-
JapTtomM” Bu3yanmsaumm COCyaucToro pycna,
OblN1 NOATBEPXAEH AMArHO3 N CKOPPEKTUPOBAH
pa3dmep Heobxoaumon cnupanu. Ha ceropg-
HALWHWI OEeHb BCE Yalle UCMNONb3YITCHA KOM-
MbIOTEPHbIE TEXHOJIOMMW B BUOE MYJbTUMO-
DanbHOW BU3yanuaaunm ¢ 00 begmMHEHNEM OAH-
Hbix KT-aHrmorpadum, TpaHCOULLEBOOHOMN
axokapguorpadum n pPeHTreHoCKonuu, KOTO-
pbleé MO3BOMSAIOT Kak MjaHMpoBaTb NPOUEDYPY,
Tak 1 NpoBoAUTb 6osiee TOYHYI0 BU3yanuaaumto
N8 onNTMManbHOro MNO3UUMOHUPOBAHUS UM-
nnaHTa, yBenmymBasi 6€30nacHOCTb M cokpa-
was Bpems npouenypbl (17).

KoHe4yHO, B COOTBETCTBUN C KJIMHUYECKNMU
pekoMeHOauUaMIN JIOXXHaa aHeBpuamMa aopThbl
TpebyeT He3aMenmnTENIbHON XUPYPrnyeckon
TakTUKN, MNPENMYLLECTBEHHO OTKpbITOM. HO
B JAHHOM KJ/IMHNYECKOM MpUMepPe OT paHeHus
npowno 6onee 3 Mec, COCTOSAHME NauUMeHTa
Obl10 cTabuNbHbIM, B MEPBYIO 04epPeb BHMMA-
HME KIMHNLUWCTOB Obl10 0OpaLLEHO Ha paHeHMEe
HUXXHEN KOHEYHOCTW, a MNOoCse Noa03pPEeHus
Ha COCyAMCTYIO NaToIornio 1 NPoBeAeHNs A0-
MONIHUTENbHBLIX 06CNenoBaHU  U3MEHEHUN
pa3mMepoB MeLLoT4aToOW NCeBLOAHEBPU3MbI HE
Habnopanocb. C y4eToOM TEXHUYECKOW BO3-
MOXHOCTW 9HLAOBACKYJIIPHOIrO0 BMeELlaTENb-
CTBa, KOHCEHCyca cneumaancTtoB rocnutans
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MU HeXenaHus naymeHTa nepeHoCuUTbL TpaBma-
TUYHYIO OMepauntio ¢ OAUTESIbHbIM MEPUOAOM
BOCCTaHOBJIEHUSI MPUHATO PELLUEHME O BbIMOJI-
HEHUN PEeHTreHaHOoBacKynsapHon ambonusa-
UMM CriMpanblo MEeWwoT4aTon nceBooaHEBPU3-
Mbl aopTbl. CTOUTb OTMETUTb, YTO, KOraa rpya-
Hble aHOorpadTbl HE ABSIOTCA MNPUEMIIEMON
anbTEePHATUBOM MO aHATOMUYECKUM NMPUYnHaMm,
BO3SMOXHO MPUMEHEHME  OKKITIO3UPYIOLLNX
YCTPOWCTB B BMOE OKKOOEPOB M Cnvpanen,
4YTO HaMmS4HO NPOOAEMOHCTPUPOBAIN B CBOEM
KJIMHn4Yyeckom HabmopgeHuun L. Pirelli n coasrT.
B2015r (17).

BbesycnoBHO, ponrocpo4yHass 3dpPeKTuB-
HOCTb PEHTIEH3HA0BACKYNSAPHbLIX METOAOB Jie-
YEHUA MO-MPEXHEMY HeOOoCTaTO4YHO M3Y4YeHa,
4TOObI €€ MOXHO OblsI0 6830roBOPOYHO PEKO-
MEeH0BaTb MNPU NOBPEXOEHUAX COCYLOB, TEM
6onee 4TO ecTb psag nNpobnem mn cneunduye-
CKUX OCJIOXHEHUIM (PUCK ONCCEKLUUNA, Heuene-
Bag amMbonuns, AO0SrocpoyYyHasa MpPOXoauMOCTb
CTEHTOB, 9HAOOMMK, Npobnema npruema aHTu-
arperaHTtoB un ap.). Ho Ha TO u CywecTByIOT
MEOULMHCKME OpraHm3auu n perucTpbl, 4TO

Structured thesis

Objective: to present a clinical case of a
successful endovascular treatment of a patient
with traumatic injury to the thoracic aorta as a
result of a shrapnel wound, emphasizing the
importance of timely diagnosis and proper
management of patients in such cases, as well
as the importance of specialized interventions
in patients with aortic injuries.

Introduction. Aortic injuries are especially
critical due to the high risk and subsequent mas-
sive blood loss. At the same time, the combined
injury aggravates the general condition of the
patient and significantly increases the risk of
complications and death, which further compli-
cates the results of open surgery.

Presentation of the clinical case: a clinical
observation of a patient with a splinter wound of
the thoracic aorta and the formation of AVF and
aortic aneurysm is presented. Two-stage endo-
vascular treatment of the patient was per-

cobupaloT HeobxoauMble daHHble, HabngalT
N KOHTPOMMPYIOT NauneHTOB nocje ornepatnB-
HbIX BMeLlaTeN1bCTB.

3aKJilo4eHue

OHO0BACKYNSAPHbIE METOONKN NPV PaHEeHU-
SIX MarmcTpasbHbIX COCYOOB HE pa3 gokasasniu
CBOIO 3P PEeKTUBHOCTbL U 6e30MacHOCTb npu
OOMKHOM KOMMNbIOTEPHOM ANArHOCTUKE N COOT-
BETCTBYIOLLLEM Noadope NMHCTPYMEHTOB. Takue
BMeELLaTEeNbCTBA NO3BOJSAIOT NpepBaTh “nopoy-
HbIh Kpyr” AB®, yCcTpaHUTb ONAaCHOCTb MNCEB-
[JOaHEeBPM3M, BOCCTAHOBUTb MarmcTpasibHbIl
KPOBOTOK WM OCTAHOBUTb KPOBOTEYEHMUE.
OHOOBACKyNSIPHOE JieYeHue sBAseTca npe-
KpacHOW anbTepHaTMBON “OTKPbITON” XUpyp-
rmn, Tak Kak oHa Bce 60oJblle CTPEMUTCH K Ma-
JIOTPaBMaTUYHOCTN, BonbLUel npeun3noHHO-
CTM n pgaxe k ambynatopHoctun. U cepun
HabnaeHnn, HeobblYHbIX U HecTaHOapPTHbIX
KJIMHNYECKNX CNy4aeB, ONMMCAHHbIX B NnTEpaTy-
pe, NuuWb O0Ka3biBalOT MMOKOCTb U LIEHHOCTb
MOPON HefokasaHHbIX B pamMKkax paHOoMU3u-
pOBaHHbIX NCCNIEQ0BaHMM CNOCOOO0B JIEYEHUS.

It is not the strongest of the species
that survives, and not the smartest, but the one
who reacts better than others to changes.

Charles Darwin

formed, the first stage was the implantation of
a stent graft into the OCA, the second stage
was the embolization with a microspiral cavity of
the thoracic aortic aneurysm.

Discussion. The use of imaging techniques
such as computed tomography and angiogra-
phy for diagnosis and treatment decision-mak-
ing is discussed. The work emphasizes the ef-
fectiveness and low-trauma of endovascular
treatment methods leading to better treatment
results, despite certain limitations and risks as-
sociated with endovascular stent graft implan-
tation, in the treatment of post-traumatic AVF
and aortic aneurysms.

Conclusions. Selective angiography in case
of traumatic damage to the aorta and/or main
vessels allows for high accuracy in detecting
vascular injuries and treating them immediately.
The use of endovascular treatment methods al-
lows the patient to be relieved of severe bleeding

OHaoBackynspHoOe 1e4eHne rnpv PaHeHU rpyaHoN aopTel 1 €e BETBEV
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List of abbreviations

AVF — arteriovenous fistula.

CCA — common carotid artery.

LVEF — the ejection fraction of the left ventri-
cle.

CT - computed tomography.

Introduction

Multiple shrapnel wounds in several ana-
tomical areas are currently the most common
combat injury. And the main cause of death on
the battlefield has always been and remains
vascular damage with bleeding. The frequency
of damage to the vessels of the neck in wartime
isabout 10-15%, and in the trunk area — 5-10%
(1). Among all injuries, about 20-25% of deaths
are thoracic, of which 33% are penetrating
(2, 3). All these severe and life-threatening inju-
ries require immediate diagnosis and stabiliza-
tion of the patient’'s condition. At the same time,
the anatomical and topographic features of this
area, the nature and type of damage make
it difficult to complete timely diagnosis and re-
quire the use of computer technology, which
is possible in large medical and diagnostic
centers, where it is necessary to deliver the vic-
tim in a short time. In the modern world, with
an increase in the frequency of local wars and
military conflicts, the number of combat mine-
explosive and bullet wounds has increased,
which in turn changes the clinical picture of in-
juries: with a small inlet, injuries affect more
than one anatomical area and structure, be-
coming combined, combined and multiple,
wound healing is also longer, which is not as-
sociated with not only with infection, but also
with changes in the distance from the wound at
the molecular level as a result of the high-ener-
gy impact of a wounding projectile.

It should be noted that there is no unity in
medicine on the issues of diagnosis, treatment
and even classification of injuries. For example,
the term “penetrating neck injury” is controver-
sial. Some authors include any wounds that
extend deeper than M. platisma, others — only
penetrating into the lumen of the organs of the
neck, oral or pleural cavity. There is an opinion
that the division of wounds into superficial and
deep ones is more successful in relation to
M. platisma. The absence of a single algorithm
also leads to an increase in the error rate,
reaching 7-38% in wounds of vessels and or-
gans of the neck, including in large surgical
centers (4, 5).

The treatment of traumatic injuries of the
branches of the aortic arch is especially diffi-

cult, the proportion of which is 5-10% of all ar-
terial injuries, but, in fact, the true frequency of
such injuries is unknown, since they are fatal
even before the victim is admitted to the hospi-
tal. Survivors of such an injury often develop
a pulsating hematoma, followed by the forma-
tion of an aneurysm and/or arteriovenous fis-
tula. Treatment is associated with a high mor-
tality rate due to their inaccessibility (the need
for dissection of the clavicle, thoracotomy or
median sternotomy), frequent combined dam-
age to other anatomical structures, anemia, the
risk of cerebral circulatory disorders and mas-
sive bleeding, insufficient experience in the
treatment of such injuries, as well as high anes-
thesiological risk. According to various reports,
the hospital mortality rate for damage to the
main branches of the aortic arch can reach
43%. Therefore, minimally invasive endovascu-
lar care for injuries of hard-to-reach traumatic
vascular injuries is of great interest, especially
in stabilized patients with false aneurysms and
arteriovenous fistulas (6, 7, 8).

Clinical case

We present a clinical case of X-ray endovascular
treatment of traumatic lesion of the main vessels
with a wounding fragment.

The patient (20 years old) was admitted to the
Federal State Budgetary Institution “NMIC VMT
named after A.A. Vishnevsky” of the Ministry of
Defense of the Russian Federation at the stage of
specialized and high-tech medical care with the di-
agnosis: Mine-explosive wound of the chest and left
lower limb. Blind splinter penetrating wound of the
chest with the formation of a pseudoaneurysm at the
mouth and an arteriovenous fistula in the proximal
segment of the left common carotid artery and the
left brachiocephalic vein. Blind wounds to the soft
tissues of the lower third of the left thigh and lower
leg. A foreign body of the middle mediastinum of the
upper floor. Mild anemia.

Of the complaints, he notes a pulsation in the
neck, a feeling of “heaviness” in the head, wounds
do not bother. It is known from the medical history
that he was evacuated to the hospital after being in-
jured. The X-ray revealed a foreign body in the upper
mediastinum. CT angiography additionally diag-
nosed pseudoaneurysms of the left common carotid
artery (CCA) and an arteriovenous fistula (AVF) be-
tween it and the left brachiocephalic vein. After that,
he was sent to the Federal State Budgetary Institution
“NMIC VMT named after A.A. Vishnevsky” of the
Ministry of Defense of the Russian Federation.

On inspection. The condition is of moderate
severity. My mind is clear. The position is active.
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The skin is of ordinary color. By organs and systems
without features. Blood pressure 120/70 mmHg.
Heart rate — 70 beats in min.

In the local status (Fig. 1), the following draws at-
tention to itself: the area of the entrance hole of the
fragment with a diameter of up to 0.5 cm with signs
of scarring is located two centimeters cranially from
the notch of the sternum handle. In the lower neck,
swollen jugular veins with distinct pulsation on the
right are visualized, the veins do not decrease when
the patient is standing. On palpation, the neck area
is painless, there is a “tremor” in the projection of
the jugular veins. During auscultation, there is sys-
tolic-diastolic noise in the area of the left common
carotid artery.

On the echocardiography (Fig. 2): In the projec-
tion of the aortic arch, an additional echo shadow of
metallic density (fragment) with an acoustic “track”
with approximate dimensions of 3 x 3 mm is visual-
ized. Arteriovenous fistula, probably of traumatic
origin, with systolic-diastolic high-speed (5.7 m/s)
shunting blood flow at the level of the aortic arch,
presumably with discharge into the left brachioce-
phalic vein, the diameter of the fistula is about 6 mm.
The global and local systolic function of the left ven-
tricle is not impaired. LVF is 56%. The leaves of the
pericardium are differentiated.

CT angiography: Left-sided carotid-brachioce-
phalic fistula. Posteriorly, against the background of
the fistula of the left brachiocephalic trunk, a frag-
ment measuring 2.6 x 2.7 mm is noted in the upper
mediastinum. Pseudoaneurysm of the mouth of the
left WASP measuring 9 x 9 mm.

Specialists in X-ray endovascular diagnosis and
treatment performed a revision of CT angiography in
a computer program with multiplanar reconstruction
and performed calculations on artery segments
to clarify the possibility of performing surgery on the
patient and deciding on the necessary tools (Fig. 3).
As a result, new data were obtained. There is no
pseudoaneurysm in the mouth of the left OSA, it is
located between the mouths of the left CCA and the
subclavian artery and is a baggy formation with
a diameter of up to 8 mm with an mouth of up to
3 mm coming from the aorta. AVF is confirmed. The
required size of the stent graft has been selected.

In connection with the new data, a consultation of
specialists, including cardiac surgeons, was held,
and a decision was made to perform two-stage en-
dovascular treatment, double antiplatelet therapy
was prescribed.

The first stage involved the separation of the arte-
riovenous fistula. In the X-ray room, the left CCA was
catheterized under local anesthesia with a trans-

Fig. 1. White arrow — a splinter wound in the sternum
tenderloin area; white oval — swollen pulsating veins
are visible on the right.

Fig. 2. Ultrasound examination. 1 — aorta; 2 - left
common carotid artery; arrow — zone of arteriovenous
fistula.

Fig. 3. CT angiography before surgery. 1 — brachio-
cephalic trunk; 2 — left common carotid artery; 3 — left
subclavian artery; 4 - left brachiocephalic vein; 5 -
aortic arch; thin arrow - metal fragment in the
mediastinum; black arrow - pseudoaneurysm of the
aortic arch; circle - arteriovenous discharge zone
between the left common carotid artery and the
brachiocephalic vein.
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Fig. 4. Angiography after stent placement. 1 — aorta;
2 — brachiocephalic trunk with a diagnostic catheter
installed to enhance contrast; 3 — left common carotid
artery with a stent graft installed from the mouth,
a diagnostic conductor is traced inside the artery lumen;
4 — |eft subclavian artery; thin arrow — pseudoaneurysm
of the aorta.

Fig. 5. CT angiography after stent implantation. The
white arrow is a stent graft implanted from the mouth
of the left common carotid artery; the black arrow is
a pseudoaneurysm of the aortic arch.

femoral access. To enhance contrast and image
visualization, the aorta was catheterized with a right-
sided radial access diagnostic catheter under local
anesthesia. A high-flow pathological arteriovenous
discharge is detected in the proximal part of the left
CCA. By implanting a stent graft “BeGraft peripher-
al” 10 x 57 mm from the mouth of the left CCA, fol-
lowed by postdilation with a balloon catheter 12 x 40
mm, the pathological communication between the
artery and vein was eliminated. On the control angio-
gram (Fig. 4), the blood flow through the vessels
of the aortic arch is main, there is a baggy pseudoa-
neurysm between the left CCA and the left subclavi-
an artery. The patient’s condition is stable, there are
no complaints or signs of impaired cerebral circula-
tion. The intervention was completed by manual he-
mostasis with the application of aseptic pressure
dressings to the puncture area. When examining the
neck area: there is no pulsation of veins and their
bulging, systolic-diastolic noise is not heard.

Ultrasound control was performed: in the lumen
from the mouth of the left CCA and distally, an addi-
tional hyperechoic shadow — a stent graft — is visual-
ized. Data for arterialization in the veins have not
been obtained.

On CT angiography (Fig. 5), it is noted: the shut-
down of the arteriovenous fistula from the blood-
stream, the condition after stenting of the proximal
part of the left CCA, posteriorly from the left brachio-
cephalic trunk in the upper mediastinum, a fragment
measuring 2.6 x 2.7 mm, pseudoaneurysm of the
aorta between the left CCA and the left subclavian
artery is noted.

The patient was under dynamic supervision and
continued taking two antiplatelet agents in anticipa-
tion of the second stage of endovascular treat-
ment — embolization of a pseudoaneurysm of the
aorta, which was subsequently performed.

In the X-ray room, the aortic arch was catheter-
ized under local anesthesia with a trans-femoral ac-
cess. On angiography: the previously implanted
stent graft from the mouth of the CCA is passable,
stable, main blood flow, there are no pathological
arteriovenous discharges; brachiocephalic trunk,
subclavian arteries, carotid arteries, vertebral arter-
ies — main blood flow, without features; in the area of
the aortic arch between the mouths of the CCA
and subclavian artery, a baggy bulge is determined —
a pseudoaneurysm measuring about 7 mm in diam-
eter with a neck up to 3 mm. Spiral embolization of
the aortic sac pseudoaneurysm using the Penumbra
Coil 400 4 mm x 25 cm was performed using
a JR-4.0 (6Fr) catheter and a PX SLIM microcathe-
ter. On the control angiogram (Fig. 6), the blood flow
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through the arteries of the head and neck is main,
there are no signs of dislocation of the spiral. The
patient’s condition is stable, there are no complaints
or signs of impaired cerebral circulation. The inter-
vention was completed by manual hemostasis with
the application of an aseptic pressure bandage to
the puncture area.

Subsequently, the patient was discharged in
a satisfactory condition with recommendations for
the continuation of double antiplatelet therapy and
dynamic monitoring of the aortic arch and stent graft
by control CT angiographic examinations (after
a month, 3 months, 6 months and 12 months).
On CT angiography after a month (Fig. 7), patho-
logical arteriovenous discharge, stenoses, occlu-
sions and endolics are not determined, the condition
after stenting of the proximal part of the left CCA and
embolization of the pseudoaneurysm of the aorta.

Discussion

In our clinical case, an extremely rare case of
combined damage to the main vessels is pre-
sented.

After all, despite the low proportion of neck
wounds (only 1.9-2.9%) of the total number
of peacetime injuries, such injuries are charac-
terized by high mortality (up to 21%) on site
or during transportation. In addition, wounds
are often multiple (25-31%) and combined
(54-66%) in localization, which aggravates the
patient’s condition (9, 10, 11).

In the clinical picture, the victim had no neu-
rological disorders, only a visual examination
revealed pulsation of the jugular veins on the
right, although a detailed examination showed
an arteriovenous fistula between the left CCA
and the left brachiocephalic vein. This symptom
complex was caused by a transfer pulsation
of the right venous collectors along the course
of blood movement towards the right atrium.

The natural course of such a high-flow arte-
riovenous fistula would later cause a number of
undesirable effects that are difficult to correct.
And there was no need to talk about spontane-
ous closure of the fistula, since the flow rate
was much higher than 350 ml /min, which is
one of the indications for surgery. And with the
chronization of the process, the arterial wall
weakens, accompanied by calcification and
deposition of lipids in the tributary artery. These
degenerative changes lead to elongation, tor-
tuosity, and expansion of the aneurysm at the
site of the fistula. The adjacent vein also ex-
pands and becomes sinuous and thickened

Fig. 6. Angiography after installing the spiral. The arrow
is a fragment in the mediastinum; the circle is an
embolized spiral pseudoaneurysm sac using a diagnostic
catheter.

Fig. 7. CT angiography, 3D reconstruction one month
after the intervention. The thin arrow is an embolized
pseudoaneurysm sac; the large arrow is a stent graft in
the left common carotid artery, the main blood flow.
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(“arterialized”). All this increases pathological
arteriovenous discharge, resulting in heart fail-
ure, strokes and other potentially dangerous
conditions (12, 13).

To determine the tactics in the medical com-
munity, the zoning of the neck area into three
anatomical zones is specifically proposed:

— Zone 1: from the jugular sternum to the
cricoid cartilage.

— Zone 2: from the cricoid cartilage to the
angle of the lower jaw.

— Zone 3: from the angle of the lower jaw to
the base of the skull.

Damage in the proximal carotid artery in our
clinical case corresponds to zone 1, which is
considered by some authors to be more suita-
ble for endovascular intervention if technically
possible. Open surgery in this area is signifi-
cantly traumatic due to its inaccessibility, which
can lead to massive blood loss and other com-
plications (6, 10).

Therefore, the use of a stent graft to sepa-
rate the arteriovenous fistula is the most gentle,
low-traumatic and safe operation, but the dura-
tion of the fistula, areas for fixing the stent graft,
the correspondence of the proximal and distal
diameters of the damaged vessel, the possibil-
ity of its catheterization, the presence of symp-
toms of compression and injury of the respira-
tory tract, as well as infection of the wound
should be taken into account (14, 15).

The cavitation process caused by the pro-
jectile may also be responsible for damage
to neighboring tissues and blood vessels, con-
tributing to inflammation, angiogenesis and
delayed resorption of arteriovenous fistulas
(14, 15), which we observed in our clinical ex-
ample. The central vessel of the human body,
the aorta, was damaged, with the formation,
albeit small, but with the formation of a pseu-
doaneurysm.

The diagnosis of blood vessels using com-
puted tomography requires significant require-
ments: patient placement, determination of the
boundaries of the study, voltage level, synchro-
nization with the supply of contrast media,
the size of the CT slice, synchronization with
the heart rate and much more. And with all this,
CT angiography is considered a fast, highly
sensitive and highly specific method of diag-
nosing damage, largely displacing other meth-
ods. But there are also limitations, for example,
in patients with fragments, it can be difficult
to accurately determine the zone of destruction
of anatomical structures due to artifacts and
illumination (16).

In the presented clinical case, it was CT an-
giography that made it possible to determine
AVF and suspect pseudoaneurysm of the aorta.
In our opinion, computer technologies and pro-
grams should be implemented more widely and
require updating in many ways. It was thanks to
the multiplanar reconstruction using oblique
sections that it was possible to determine the
size of the pseudoaneurysm, which was adja-
cent to the left CCA with its dome, which led to
a false opinion about the presence of a pseu-
doaneurysm at the mouth of the left common
carotid artery. On direct angiography, which still
remains the “gold standard” for visualization of
the vascular bed, the diagnosis was confirmed
and the size of the necessary spiral was ad-
justed. At the moment, computer technologies
in the form of multimodal imaging with the com-
bination of CT angiography, transesophageal
echocardiography and X-ray are increasingly
used, which allow both planning the procedure
and conducting more accurate imaging for op-
timal implant positioning, increasing safety and
reducing procedure time (17).

Of course, according to clinical recommen-
dations, a false aortic aneurysm requires im-
mediate surgical tactics, mainly open. But in
this clinical example, more than three months
passed from the injury, the patient's condition
was stable, the attention of clinicians was fo-
cused on the wound of the lower limb, and after
suspicion of vascular pathology and additional
examinations, no changes in the size of the
saccular pseudoaneurysm were observed.
Taking into account the technical possibility
of endovascular intervention, the consensus
of hospital specialists and the patient’'s unwill-
ingness to undergo traumatic surgery with
a long recovery period, it was decided to per-
form X-ray endovascular embolization with
a spiral of a sacral pseudoaneurysm of the
aorta. It is worth noting that when thoracic
endografts are not an acceptable alternative
for anatomical reasons, it is possible to use oc-
clusive devices in the form of occluders and
spirals, which was clearly demonstrated in his
clinical observation by Luigi Pirelliin 2015 (17).

Of course, the long-term effectiveness of
X-ray endovascular treatments is still insuffi-
ciently studied to be unconditionally recom-
mended for vascular injuries, especially since
there are a number of problems and specific
complications (risk of dissections, non-target-
ed embolism, long-term patency of stents, en-
dolycosis, the problem of taking antiplatelet
agents and others). But that's why there are
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medical organizations and registries that col-
lect the necessary data, monitor and monitor
patients after surgical interventions.

Conclusions

Endovascular techniques for wounds of the
main vessels have repeatedly proven their ef-
fectiveness and safety with proper computer
diagnostics and appropriate selection of tools.
Such interventions can interrupt the “vicious
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The review presents an analysis of the literature on the use of endovascular method of treatment for varicocele.
At first glance, this pathology may seem well studied, however, even today we continue to receive conflicting
answers to the questions that interest us: the effectiveness of endovascular treatment in comparison with
traditional methods, the effect on reproductive function, etc.

The effectiveness of treatment for this pathology should be understood as a reduction in pain and no relapse
of the disease. Based on the review, it can be concluded that the endovascular approach in the treatment
of varicocele is an effective and safe method with many advantages, but the question of whether it is superior
to traditional techniques remains poorly researched.
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BeepneHue
OHOOBACKYNSAPHOE NeYeHne Bapukouene,
BKJIIOYAs TakmMe MeToapl, kak ambonnsauus, no-
JnydaeT Bce 60bLUYI0 MOMNYSPHOCTb CPeaun ypo-
JIOroB 1 aHrnoxmpypros. 3a nocnegHue 10 net
MPOBEOEHO MHOXECTBO UCCNeOoBaHWN, O0KY-
MeHTUpYyLWmnx adpdekTnBHOCTL U 6e3onac-
HOCTb OA@HHOro noaxoga. HecmoTpsa Ha 37O,
MHOIMe BOMPOCHI MO JIEYEHMIO OAHHOM NaTos0-
rMn octaroTcsa 6e3 4eTKoro oTBeTa 1 CeroaHs.
Bapukouene npenctaBnset coboit pacLum-
peHne BEH rpo3aeBULHONO CrjieTEHNA CEMEH-
HOro KaHaTmka 1 AMYKOBOW (CEMEHHON) BEHBbI.
JaHHas naTtonorvs gBngeTca pacnpocTpaHeH-
HOM, MO pa3HbIM OaHHbIM OHa BCTpeYaeTcs
B 10-25% B 00LLEN MONYNSAUMU CPEOAN MYXKXHUH.
C BO3pacToM 3Ta 4acToTa YBEeNYMBAETCH,
KaK 1 yactoTa Myxckoro 6ecrnnogusa (1-4).
JleBOCTOpPOHHEE BapuKOLEsE BCTpPeYaeTcs
B 80-98% cnyyaeB, MpaBOCTOPOHHASA NOKaNu-
3auma — B 2,1-8,3%, OBYCTOPOHHAS — B 2,6—
38%. o paHHbIM 3apybexHOW nuTepaTtypbl,
nesasa ctopoHa nopaxaetcd B 70—100% cnyya-
eB, npaeada — B 0-9% n B 0-23% cny4aes noka-
n13aums BapukoLene AByCTOPOHHSASA (5, 6).
TpaANUMOHHbIE XMPYPrUYECKNe MeTOOUKU
(onepaumn Mapmapa, VMiBaHucceBmnya v ap.)
ABNSAIOTCS CTAHOAPTHbLIM MOAXOAOM K JIEHEHUIO
BapuKoLLene, HO AOCTMXEHMA B 061aCTV Meau-
LMHCKMX TEXHONOIrMM YyBENUYMAN Ka4vecTBO
N KOJIMYECTBO BAPMAHTOB 3HAOO0BACKYISAPHOrO
Jle4eHnss C COMOCTaBMMbIMM pe3yfibTaTamMu.
Taknmun apPeKTUBHLIMN METOOAMU CHUTAIOTCH
YpecKkoxHasas amMbonmaaums 1 CKepo3npoBa-
HMe, KOTOpblE MMEIOT Takme MNpPenMmyLLecTBa,
KaK MWUHMMalNbHas MHBA3MBHOCTb, Bonee Hn3-
Kasi CTOMMOCTb, 6onee KOpOTKOe BpPeMs BOC-
CTaHOBJIEHUSA NOCJe onepaumn N CHUXEHUe
4acTOTbl NOOOYHLIX 3DPeKTOB (2, 7-9).
OHO0BACKYNSAPHOE JIeYEHNE PaCLUMPEHHbIX
BEH rPO34EBUOHOIO CMJIETEHUSA CEMEHHOIO Ka-
HaTVKa ABNSIETCS MEPCNEKTUBHON METOONKOMN
JlIeYeHUSa 1 UMEET NOJIOKNTENbHbIE PE3YNbTATHI
B psiae paboT OTeYEeCTBEHHbIX N 3apybeXXHbIX
nccnegosartesnen.

MocnepcTens BAMSHNUA BapuKouerne

Ha MYXCKoOe 3,0pOBbe

Bapukouene mMoxeT npoTekaTb 6eccumn-
TOMHO U He Bceraa npMBoauT K yHKLMOHASb-

HbIM HapPYyLWEHUSM sn4ka UM CYObEKTUBHbLIM
oulyuieHnaM (6eccuMnTOMHOE TeYeHune).

YacTbiM nNposiBNneEHMEM AaHHOro 3abosieBa-
HUA aBnseTca 60nb B NaxoBo 06,1acTh, KOTO-
pas MOXeT ycunmBaTbCA Npu PU3NYECKUX
Harpy3kax. He ctonT Takxe 3abbiBaTb, 4TO
MOC/IEONEPALMOHHBLIA Nepuog, npu Tpaguun-
OHHbIX METOAMKaAxX MOXET COMpPOBOXAATbCS
ycuneHnem 6onein BcneacTtBMe BOCMaNeHUs,
a CHATUEe WBOB CO34aeT AOMNOJSIHUTENbHbIN
anckomapopT naumeHTy (10).

Lpyrnm nposiBNeHneM BapuUKOLENE SABSET-
ca Myxckoe becnnoane. Ha cerogHswHuin
OEHb MOo3nuUKs YPOJSIOroB B OTHOLUEHUN BAUSI-
HUS Bapukouene Ha GepTuibHOCTb HEeOoOHO-
3Ha4YHa W3-3a CKYOHOCTW [JaHHbIX, CBS3bl-
BalOLLMX XMPYPruyeckoe BMELLIATENbCTBO C UC-
xogamn 6GepeMeHHOCTU. XOTS CYLLEeCTBYIOT
YMEpPEHHbIE [0Ka3aTeNnbCTBa MNPENMYLLECTB
NleyeHnst BapuKouene y OeTten 1 nogpoCTKOB
C TOYKM 3peHns oObemMa Anyek 1 KOHUEHTPaLUmn
cnepmMaTo30MaoB, [OOJrOCPOYHbIE MOCen-
CTBUS, BKJOYAss OTLOBCTBO U (HEPTUIbHOCTD,
[0 CUX NOp OCTarTCs HEU3BECTHbIMU (11).

B ogHOM 13 nocnegHmx o630poOB nnTepa-
Typbl aBTOPbI OLEHUBANN pe3ynbTaTbl U3 LUe-
CTWN PETPOCNEKTUBHbIX N ABYX MPOCMNEKTUBHbIX
KJIMHNYECKNX nccnengoBaHuin ¢ ydactuem 701
nauveHta. KoHueHTpaumsa cnepmaTto3omnos
3HAYUTENbHO YNyylIMiacb BO BCEX MNATU UC-
C/NefoBaHuNAX, B KOTOPbIX OLEHMBANCA 3TOT
napameTp. CpegHas noaBMXKHOCTb chnepMma-
TO30MAOO0B YNy4dlIMaacb B CEMU UCCE00BaHN-
AX. OTN AaHHble CBUAETENbCTBYIOT B MOJb3Y
TOro, 4TO Bapukouene narybHo BAMSAET Ha
DYHKUMIO aunyek (12).

J. Prasivoravong n coaBT. NpoBENUN peTpo-
CMNeKTUBHOE MnCCrefoBaHne, B KOTOPOM y4a-
cTBOBao 47 6ecnnogHbIX NauMeHTOB MY>XCKO-
ro nona Cc JIEBOCTOPOHHMM BapuKoLene mn no
KpamHen mepe C OOHMM aHOMasibHbIM napa-
MeTpoM cnepmsbl. Mocne ambonusaunm cpen-
HAS KOHUEHTpaumsa cnepmMaTto30MaoB yayylun-
nacb ¢ 5,78 po 38,75 + 108, Takke Habnoga-
NIOCb 3HAYNTENBHOE YBENMNYEHVE MOABVMXHOCTU
CcrnepmMaTo30Ma0B, UX XXN3HEeCNOCOBHOCTH, NPO-
LLeHTa HOPMaJibHbIX CNEpMaTto30Mao0B N MOp-
donormn nx ronosok (13).

B npocnekTnBHOM uccnepoBaHun, Mnpo-
BegeHHoMm U. Cantoro mn coaBT., cpaBHMBanu
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pesynbTatbl y NauUEeHTOB MOCHAe 3HO0BACKY-
NAPHOro feyeHus (218 4yenoBek) 1 NAUNEHTOB,
Haxoaawmxca nop, HabnwaeHnem (119 yeno-
BeK). AHann3 cnepmbl Yepes 6 Mec nocne neve-
HUSA Nokasdas 3HaYUTesNbHOE YAy4YlEeHNE KOH-
LeHTpauMnu cnepmMato3onaoB M obuier noa-
BUXHOCTU. CTOUT OTMETUTb, 4YTO aBTOPLI
CpaBHMAM 4acTOTy HacTyrnneHuss 6epemMeHHO-
CcTu, KoTopasi cocTtaBuna 46,3% pana rpynnbl
nedennsa n 11,8% pna rpynnbl HabnOeHUA
(p=0,011) (14).

B koHTekcTe BCcnomMoratesibHOM pPenpoayk-
unn metaaHanna 2016 r. mokasasn, 4To B rpynne
MnauMeHTOB MOC/Ee ONMepaTuBHONO JIeYEHUS Ba-
pukougene, B OTAnYMe OT NauMeHTOB, KOTOPbIE
HE Mmoslydanu neyvyeHme, nokasaTenu XnBopox-
OEeHNs N HACTynneHns 6epeMeHHOCTU NPU 3KC-
TpakopnopasbHOM OMJI0A0TBOPEHUN WL Jie-
YEHUU UHTPALMTOMNNa3MaTUY4ECKON NHbEKLMEN
crnepmbl Obn aydwe (15).

B meTaaHanuze 2020 r. cpaBHMBaNOCh BAUS-
HMEe onepaTtMBHOro nedyeHus (nurmposaHue/
ambonmaaums) ¢ HabnogeHMeM Ha 4acToTy
6epemMeHHocTen. He ObIno cyLecTBeHHOW pas-
HULUblI B 4acTOTe HacTyrnieHuss 6epeMeHHOCTH
MeXy ornepauioHHON U KOHTPOJIbHOW rpynrnon
(OP =1,05[0,72, 1,54]). ABTOPbI CHMTAIOT, YTO
CyLLEeCTBYET HEOOCTATOYHO [0Ka3aTenbCTs,
KOoTOpble Obl 0OBACHANM, YTO OnepaTuBHOE
JNleyeHVe BapuKoLesie MOXET YNydyllnUTb ecTe-
CTBEHHYIO DEPTUNBHOCTL Yy B6ecnnogHbiX nap
M 4TO CyLLECTBYET NOTPeOHOCTb B paHOOMN3U-
POBaHHbLIX KOHTPOJIMPYEMbIX MCCIEA0BaAHUAX
ONs NpoBepkn 3PPEKTMBHOCTM ONEPATUBHOIO
NleyeHnsa Bapukouene gjs fevyeHnst My>CKoro
6ecnnoaus (16).

HekoTopble nccnegosaTenu BbigBUAM NOJO-
XNTENbHOE BAUSIHUE BUTAMMHOB Ha MNapame-
TPbl CEMEHHOW XUAKOCTU Y MYXXYMH C BapUKO-
uene n 6ecniogMeM B KayecTBe OCHOBHOIO
WM BCMOMOraTeNbHOro nevyenma. OgHako Knu-
HMYECKOE BANSIHME MpuemMa BUTaMWHOB Ha 4a-
CTOTY HacTynneHus 6epeMeHHOCTV OCTaeTcs
HenaydeHHbIM (17).

Kpome npsiMoro Bo3genctBus Ha cnepma-
TO30UAbl, BAPUKOLENE UMEET OTpULaTENBHOE
BO3OENCTBMNE W HA Opyrmue TUMbl KNETOK AnYKa:
yrHeteHne QyHkUMM KneTok Jlernaura, oTBeda-
lOLLIMX 32 BbIPpabOoTKy TeCTOCTEpOHA. HekoTopble
MY>X4YMHbI, CTpagalwle BapuKoLene, MMeloT
CHUXeHne BblpaboTKM TecTocTepoHa, a y 48—
76% HabnopaeTcs yaydlleHue 3Toro napa-
MeTpa Nocie BapuUKOLLENIKTOMUN NN 3MO0NN-
3auumm (18).

OHA0BACKYJIIPHbIA N XNPYPrUu4eCcKumn

MeToAbl JIeYeHUS

CTOUT YTOYHUTL, YTO CYLLECTBYET HECKOJIb-
KO BUAOB 3HO0BACKYNSAPHbIX METOAVK JIEHEHUS
BapuKoLene B 3aBUCMMOCTU OT 3MOONMNHECKO-
ro areHTa. Yaule BCero ncnosb3yTcs cnmpa-
N, CKIepPO3aHTbl, X KOMOMHAUUS 1 BUONOTN-
yeckuin knen. Ha cerogHAwWHWM OeHb OOCTO-
BEPHO HEM3BECTHO, Kako MeTo4amMbonm3aumm
vMeeT 6osblle NPenmyLLecTB (4).

Takon ¢akTop, KakKk 4acTtoTa peunamBoB
rnocne onepaTMBHOrO BMellaTeNnbCcTBa, Obln
OLEHEH Y MauWeHTOB MNOC/Ae pasHbiXx BUOOB
3HOO0BACKYJIAPHOrO Jie4EeHUs BapuKoUEne.
Bronornyeckum knem MMmeeT camyto HU3KYIO
4aCTOTY, a CKJIepO3npoBaHME — CaMylO BbICO-
KYlO 4HacTOTy peungmnBoB, KOTopasa cocTaBuna
4,21n11,03%cooTBeTcTBEHHO. VIcnonb3oBaHme
cnupanen nMmeeT CpPeaHIol 4acToTy peumnau-
BoB — 9,1% (19).

T. Jargiello n coaBT. B CBOEM NPOCMNEKTUBHOM
nccrnegoBaHumM  onucanu BeHorpaduyeckmne
JaHHble Yy NAUMEHTOB C PELMANBUPYIOLLMM Ba-
pUKOUENe nocne XMpypruyeckoro Jie4eHus.
Y 31 n3 33 605bHbIX BeHOrpadus BbiIgBUIA He-
[OOCTaTOYHOCTb FOHAAHOW BeHbl. Y BCEX 9TUX
nauyeHToB Oblyia ycrnewHo BbiNosiHeHa 3M00-
nuzaumsa. Havbonee 4yacTtoin BeHorpadpuye-
CKOW HaxoOkoW OblI0 yABOEHMEe roHaaHOM
BeHbl — B 66% cnyyaeB. ABTOpPbI BblABUraloT
MPEeanosioXXeHne o TOM, 4TO peTporpagHas
ambonmnsaumsa MOXeT NPEBOCXOAUTb XMPYPrn-
yeckoe BMeLIaTeNnbCTBO M3-3a €e CrMOoCOOHO-
CTU BbIIBNATb BapUaHTbl FOHaAHbIX BEH (20).

C. Kang n coaBT. OLEHWUN YACTOTYy HaCTy-
nneHnsa 6epeMeHHOCTM Mocsie pasHbIX MeTo-
OOB BMeLlaTesnbCTBa y MaumMeHTOB C BapPMKO-
uene: 33,2% - 9HOOBACKYSIPHOE NEeYEHMme,
36% — OTKPbLITOE HE MUKPOXUPYPru4eckoe
BMELLATENbCTBO, 42% — OTKPbITOE MUKPOXUP-
rmyeckoe smellatenbcteo, 30% — nanapocko-
nuyeckni mMeton. Mcxonss n3 atux OaHHbIX,
MOXHO CKa3aTb, YTO OTKPbITbIE OnepaTuBHbIE
BMELLATENbCTBA HECKOJIbKO MPEBOCXOAAT OH-
[OBACKYNSAPHbIA MEeTOoA feveHmsa (21).

MHble gaHHble nony4Yunn uccneposaTenu
L.M. Mongioi n coaBT., KOTOpble OOHAPYXMNU,
4YTO YacToTa HacTynieHua 6epemMeHHOCTeln
Oblia Bbille nocne ckneportepanuu — 28%
M HUXXE nocre Bapukouenaktomum — 13% (8).

B ceBoem meTtaaHanuie E. Persad v coasT.
HE HalM CTaTUCTMHECKM 3HAYMMOMN PasHULbI
MEeXAY XUPYPruyeckum u 3HAO0BACKYSPHbIM
MEeTOo4aMW JIEYEHUS MO BIINSIHMIO HA XXMBOPOXK-
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[EHVEe N Ha creaylolme HexenaTesbHble ABne-
HUA: rmgpouene, 6onb, aNMANOANMUT, reMmaTo-
Ma 1 LWOBHaA rpaHysiema. Takxe He Oblf1o Hali-
OEeHO pasHUUbl MO BJUSHUIO Ha 4acToTy
HacTynneHus 6epemeHHocTn (OP 1,13; 95%
O ot 0,75 po 1,70; 5 PKU, n = 456) n peunan-
Ba Bapwukouene (OP 1,31; 95% OU ot 0,82 no
2,08; 3 PKWN, n = 380) (22).

B 2022 r. 6b1 NpoOBEAEH elle oAnH MeTa-
aHanua, B KOTOpbI Oblno BktoyeHo 20 nccne-
noBaHun. MiccnepoBaTtenu noay4ymnu cnenyto-
LMe OaHHble: KOIMYEeCTBO HOPMaJbHbIX Crep-
MaTOo301a0B OblJ10 3HAYNTENbHO BhILLE B rpyrnmne
CKNepoamM0b0on3aLmnm nNo cpaBHEHMIO C FPYNMon
xupypruyeckoro nedenus (P39 2,54%; 95% U
0,43-4,65; p = 0,02), ogHako pa3nunyuini B 00-
WeM KONM4YecTBe Cnepmaro3ouaoB, NOABUXK-
HOCTM CnepmaTo30Ma0B M YacToTe GepemeH-
HOCTel noslydeHo He 6bino. Konnermn genatot
BblBOA, 4TO MPOBEOEHHbLIN aHanM3 He nofa-
TBEPXAAEeT MNPEeBOCXOACTBO OAHOro MeToda
NedyeHuna Hag opyrumm (23).

HekoTopble nccnegoBaTenu HACTOATENbHO
PEKOMEHAYIOT NPOBOAUTbL SHO0BACKY/SPHOE
JleyeHne peunguBuUpPYOLLEro BapukoLuerne
y MauMeHToB, paHee MepeHecLInX HeyaayHoe
Xupyprmyeckoe nedyeHme. NpenmyLecTso aHA0-
BaCKYJIIPHOW BU3yannsaumm U3MEHEHHOW CO-
CyONCTOM CEeTW MOMOraeT B pacrno3HaBaHuUu
PasNnyHbIX aHATOMUYECKUX BAPUAHTOB, 4YTO MO-
3BOJIIET OKOHYATESIbHO YCTPaHUTb BAPUKO3HOE
paclumpeHne BeEH CEMEHHOIO KaHaTumka 6e3 no-
cnepyowiero peunguea (24).

OcnoxxHeHus

A. Fabiani n coaBT. B cCBOEM MeTaaHanmse
BbISSBUJIM, YTO 4YacToTa nocieonepaunoHHOro
rmopouene 6bina 3Ha4MTENbHO BbILLE B rpynne
xvpyprmuyeckoro metoga nededHuns (OLU 3,06;
95% O 1,06-8,88; p = 0,04), a yactoTta no-
crieonepaumoHHbIX OpPX03aNMAUAVMUTOB Obina
[OCTOBEPHO BhLILLE B rpynne ckiepoambonnsa-
ummn (OLW 0,26; 95% AW 0,08-0,85; p = 0,02).
Pasnnunin B 0OLKMX OCMOXHEHUSIX U pPaHEeBOWN
MHMEKLMM NOSyYeHO He Oblio (23).

Yactota TpoMO0pnebntoB rpo3geBuaHoro
crnieTeHus, CoONnpoBoOXaaloLmxcsa 60/bio U oTe-
KOM MOLLOHKU, cocTaBnsaeTt 1-4% (25).

pyrne vccnepoBaTteny noayynuam OaHHble
O BO3HUKHOBEHUW Menkux ¢pnedbutoB B 15%
cny4yaeB, KOTOpble OblIM yCMEeLWHO BblleyYeHbl
npy NOMOLLY HECTEePOUAHbLIX MPOTUBOBOCHMA-
NNTENbHbLIX NpenapaToB. Takke OgHUM U3 OC-
NOXXHEHUN gaBnsnacb cepoma B 1% cnydaes.
CocyancTbix, aMBOANYECKNX OCIIOXHEHUIN He
Habnoganock. Becero 6bino npoaHann3nposa-
HO 62 nauueHTa ¢ 9-MecsiHHbIM NeproaoM Ha-
oniopeHns (26).

Mpn noucke nuTepaTtTypbl 3a noclegHee
OEeCATMNETUE Ha TEMY MMEILNXCA OCIIOX-
HEHWIN Mocne NeYeHus Bapukougene 3HOO0Ba-
CKYNSIPHbIM METOAOM ONucbiBaeTca cry4yan
BO3HMKHOBEHUSA anneprum nocrne onepauuu.
Annepruyeckas peakums 6bina cBa3aHa C Ha-
JIM4MEM HUKENS B COCTaBe cnupanen ans
ambonusaumn (27).

3aknoyeHue

Mo cpaBHEHMIO C TPAOULMOHHBIM XUPYPrn-
4YECKMM Nle4eHEM BapuKoLene 3HO0BaCKynsap-
Hble MeToabl 06ecneynBaloT MEHbLLIYIO TPaBMa-
TUYHOCTb, HU3KYIO YaCTOTY OCJTIOXXHEHUIM U 3HA-
YMTENbHO COKPALLAT BPpEMSA BOCCTAHOBNEHUS
nauveHToB Nocne onepauumn.

PesynbraThl KIMHNYECKNX UCMbLITAHUA NOA-
TBEPXAAOT yNy4lleHVe napamMeTpoOB CEMEH-
HOIN XNOKOCTWN N BbICOKME MoKasaTesn HacTy-
nneHns 6epemMeHHOCTU nocne 3ambonmaaunu
BapPUKO3HO PaCLLUMPEHHbIX BEH Y MY>XYUMH, CTpa-
nawowmx Bapukouene. OgHako COBpPEeMEHHbIe
OAaHHble HE NO3BONSAKOT TOYHO CKal3aTb, Kakom
U3 OBYX METOAO0B (XMPYPrniyeckum unam aHOo-
BaCKYyNApHbIN) aBndetcs 6onee adpdpekTms-
HbIM.

Hay4dHO-npakTuiyeckme mccnegoBaHua Mno-
cnegHuUX neT noayvyepkuBaloT HEOOXOAMMOCTb
NPOLOJIKEHUNS OaNlbHENLINX UCCNenoBaHUN
ONna onpeaeneHnss onTUMalbHbIX MOKa3aHun
K 3HOO0BACKY/IAPHOMY Je4eHUo Bapukouene
M ero OONroCPOYHbIX pesynbTaToB. Takum 06-
pasoMm, 3HO0BACKYISIPHOE Nle4YeHne BapuKoLe-
ne npeancrtaBnseT cobor NepcnekTUBHbIN Nofa-
X0[, CNOCOOCTBYIOLLMIA YNyYLLIEHUIO Ka4yecTBa
XXNU3HM NAUMEHTOB M BOCCTAHOBJIEHMIO UX pe-
MPOAYKTUBHOM PYHKLMN.

Ne 78, 2024



INTERVENTIONAL ANGIOLOGY

Introduction

Endovascular treatment of varicocele, in-
cluding such methods as embolization, is be-
coming increasingly popular among urologists
and vascular surgeons. Over the past decade,
numerous studies have been conducted docu-
menting the effectiveness and safety of this
approach. Despite this, many questions regar-
ding the treatment of this condition still do not
have a clear answer today.

Varicocele is a dilatation of the veins of the
pampiniform plexus of the spermatic cord and
the testicular (spermatic) vein. This condition
is widespread; according to various sources,
it occurs in 10-25% of the general male popu-
lation. With age, the incidence increases, as
does the incidence of male infertility (1-4).

The left-sided varicocele occurs in 80-98%
of cases, right-sided — in 2.1-8.3% of cases,
and bilateral — in 2.6-38%. According to world
literature, the left side is affected in 70—100% of
cases, the right side — in 0-9% of cases, and
varicocele is bilateral in 0-23% of cases (5, 6).

Traditional surgical techniques (Marmar,
Ivanissevich, etc.) are the standard approach to
varicocele treatment, but advances in medical
technologies have increased the quality and
number of endovascular treatment options with
comparable results. Such effective methods
include percutaneous embolization and scle-
rosing therapy, which have such advantages
as minimal invasiveness, lower cost, shorter
postoperative recovery and a reduced inci-
dence of side effects (2, 7, 8, 9).

Endovascular treatment of dilated veins of
the pampiniform plexus of the spermatic cord
is a promising treatment method and has posi-
tive results in a number of national and interna-
tional studies.

Influence of varicocele on men's health

Varicocele may not have clinical symptoms
and does not always lead to testicular func-
tional impairment or subjective feelings (asymp-
tomatic).

A common manifestation of this disease is
pain in the groin area, which may intensify
with physical exertion. It is also worth remem-
bering that postoperative period after tradi-
tional treatment methods can be accompanied
by increased pain due to inflammation, and re-
moving sutures creates additional discomfort
for the patient (10).

Another manifestation of varicocele is male
infertility. To date, the position of urologists
regarding the impact of varicocele on fertility is

inconclusive, due to the lack of data linking sur-
gical intervention with pregnancy outcomes.
Although there is moderate evidence of benefit
from varicocele treatment in children and ado-
lescents in terms of testicular volume and sperm
concentration, long-term consequences includ-
ing paternity and fertility remain unknown (11).

In a recent literature review, the authors as-
sessed results from six retrospective and two
prospective clinical studies involving 701 pa-
tients. Sperm concentration improved signifi-
cantly in all five studies that assessed this pa-
rameter. Average motility of sperm improved in
seven studies. These data suggest that varico-
cele has a destructive effect on testicular func-
tion (12).

Prasivoravong et al. conducted a retrospec-
tive study involving 47 infertile male patients
with left-sided varicocele and at least one ab-
normal semen parameter. After embolization,
the mean sperm concentration improved from
5.78 to 38.75 x 10°%; moreover, there was a sig-
nificant increase in sperm motility, vitality,
percentage of normal sperm and sperm with
normal head morphology (13).

A prospective study by U. Cantoro et al.
compared the patients’ outcomes after endo-
vascular treatment (218 people) and patients
under observation (119 people). Semen analy-
sis at 6 months after treatment showed signifi-
cant improvement in sperm concentration and
overall motility. It should be noted that the
authors compared the pregnancy rate, which
was 46.3% in the treatment group and 11.8% in
the observation group (p = 0.011) (14).

With regard to the assisted reproduction,
a meta-analysis (2016) showed that in a group
of patients who received treatment for varico-
cele, live birth and pregnancy rates were better
with in vitro fertilization or intracytoplasmic
sperm injection, compared with patients who
did not receive treatment (15).

A meta-analysis (2020) compared the effect
on pregnancy rates between surgical treatment
(ligation/embolization) and observation. There
was no significant difference in pregnancy rate
between the intervention group and the control
group. HR = 1.05 (0.72, 1.54). The authors be-
lieve that there is insufficient evidence that sur-
gical treatment of varicocele can improve natu-
ral fertility in infertile couples and that there is
a need for randomized controlled trials to as-
sess the effectiveness of such surgery for the
treatment of male infertility (16).

Some researchers have revealed a positive
effect of vitamins on seminal fluid parameters
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in men with varicocele and infertility as a pri-
mary or adjunctive treatment. However, the
clinical effect of vitamin intake on pregnancy
rates remains unexplored (17).

In addition to the direct impact on sperm,
varicocele also has a negative effect on other
types of testicular cell, for example, suppress-
es the function of Leydig cells, which are re-
sponsible for the testosterone production.
Some men with varicocele have decreased
testosterone production, and after varicocelec-
tomy or embolization this parameter improves
in 48-76% of them (18).

Endovascular and surgical treatment

methods

Itis necessary to clarify that there are several
types of endovascular treatment methods for
varicocele, depending on the embolic agent.
The most frequently used types are coils, scle-
rosing agents, their combination and biological
glue. Currently, it is not known for certain which
embolization method has more advantages (4).

Such a factor as the postoperative recur-
rence rate was assessed in patients after differ-
ent types of endovascular treatment of varico-
cele. The lowest recurrence rate was associated
with biological glue, and the highest recurrence
rate — with sclerosing therapy (4.2% and
11.083%, respectively). Using the coils was
associated with a medium rate of recurrence
9.1% (19).

T. Jargiello et al. in their prospective trial
described venographic data in patients with
recurrent varicocele after surgical treatment.
The venography revealed gonadal vein incom-
petence in 31 of 33 patients. Successful embo-
lization was achieved in all of these patients.
The most frequent venographic finding was
gonadal vein duplication — 66% of cases. The
authors suggest that retrograde varicocele em-
bolization may be superior to surgery because
of its ability to detect gonadal vein variants (20).

C. Kang et al. evaluated the pregnancy rate
after different methods of intervention in pa-
tients with varicocele: 33.2% - endovascular
treatment, 36% - open non-microsurgical in-
tervention, 42% — open microsurgical interven-
tion, 30% - laparoscopy. Based on these data,
it can be said that open surgical interventions
are slightly superior to the endovascular treat-
ment method (21).

L.M. Mongioi et al. obtained alternative data
indicating that pregnancy rate was higher after
sclerotherapy (28%) and lower after varicoce-
lectomy (13%) (8).

In their meta-analysis, Persad E. et al. found
no statistically significant difference between
surgical and endovascular treatment methods
in terms of the impact on live birth and the fol-
lowing adverse events: hydrocele, pain,
epididymitis, hematoma, and suture granulo-
ma. Also there were no differences with regards
to pregnancy rate (HR 1.13; 95% CI 0.75 to
1.70; 5 RCT, n = 456) and varicocele relapses
(HR 1.31; 95% C1 0.82 to 2.08; 3 RCT, n = 380)
(22).

In 2022, another meta-analysis was con-
ducted, which included 20 studies. The re-
searchers obtained the following results: the
normal sperm count was significantly higher in
the sclero-embolization group compared with
the surgical treatment group (MD 2.54%; 95%
Cl 0.43-4.65; p = 0.02), but there were no dif-
ferences in total sperm count, sperm motility, or
pregnancy rate. Colleagues make a conclusion
that the analysis conducted does not support
the superiority of one treatment method over
others (23).

Some researchers strongly recommend per-
forming endovascular treatment for recurrent
varicocele in patients who had previously failed
surgical treatment. Endovascular visualization
of the affected vasculature helps in recognizing
various anatomical variants, which allows for
the final elimination of varicocele of the sper-
matic cord without subsequent recurrence (24).

Complications

A. Fabiani et al. in their meta-analysis re-
vealed that the incidence of postoperative hy-
drocele was significantly higher in the surgical
treatment group (OR 3.06; 95% CI 1.06-8.88;
p = 0.04), and the incidence of postoperative
orchiepididymitis was significantly higher in the
sclero-embolization group (OR 0.26; 95% CI
0.08-0.85; p = 0.02). There were no differenc-
es with regard to general complications and
wound infections (23).

The incidence of thrombophlebitis of the
pampiniform plexus, accompanied by pain and
swelling of the scrotum, is 1-4% (25).

Other researchers have reported occurrence
of minor phlebitis in 15% of cases, which were
successfully treated with non-steroidal anti-in-
flammatory drugs. Also, one of the complica-
tions was seroma in 1% of cases. There were
no vascular or embolic complications. A total
of 62 patients were analyzed with a 9-month
follow-up (26).

Literature search addressing existing com-
plications after endovascular treatment of vari-

Ne 78, 2024



INTERVENTIONAL ANGIOLOGY

cocele over the past decade, revealed a case of
postoperative allergy. The allergic reaction was
caused by nickel which is present in the coils for
embolization (27).

Conclusion

Comparing with traditional surgical treat-
ment of varicocele, endovascular methods pro-
vide less traumatization, a low incidence of
complications and significantly reduce the
postoperative recovery period.

Results of clinical trials confirm improve-
ment of the seminal fluid parameters and high
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Modified low-volume cardioplegia for myocardial
protection during direct myocardial
revascularization

V.V. Zhuravel, A.N. Pankov, I.R. Rafaeli, A.V. Stepanov, N.V. Kuchkina, S.P. Semitko,
I.LE. Chernysheva

Scientific and Practical Center of Interventional Cardioangiology, I.M. Sechenov First Moscow State
Medical University of the Ministry of Health of the Russian Federation (Sechenov University),
Moscow, Russia

Objective. To demonstrate the safety and feasibility of using a modified cardioplegic solution (based on
Cardioplexol®) in direct myocardial revascularization under extracorporeal circulation, based on an analysis of
the dynamics of changes in cardiac-specific enzymes of myocardial damage and the postoperative clinical
status of patients.

Methods. A retrospective analysis of THE data from 304 patients who underwent direct myocardial
revascularization surgery using a modified Cardioplexol® solution and normothermic extracorporeal perfusion
was performed. The operations were performed from February 2023 to November 2024. All patients had
isolated coronary artery disease.

Results. The average volume of the applied cardioplegic solution was to 106.1 £ 6.23 ml, the aortic cross-
clamping time was 42.8 = 8.2 min and the time of artificial circulation was 53.4 + 9.8 min. Spontaneous
restoration of the heart rhythm after removal of the clamp from the aorta was observed in 98.1% of cases.
The maximum activity of KK-MB was detected 12 to 24 hours after operation and exceeds the initial level by no
more than 1.5 times. At the same time, by the third day there was a return to preoperative activity.

The maximum level of Troponin | was 0.65 ng/ml on average 12.2 4.5 hours after surgery. By the 5th
postoperative day, the indicator returns to the initial values.

The need for defibrillation after clamp removal was 2. 1%, cardiotonic therapy was required in 17.04% of cases.
The average dose of Dopamine administered was 5 mcg/kg/min (+ 1.15 mcg/kg/min). The period of stay in the
intensive care unit was 1.3 days. Episodes of paroxysms of atrial fibrillation in the early postoperative period
occurred in 3.6% of cases.

Conclusion. The modified solution and cardioplegia technique provide adequate protection of the myocardium.
Demonstrated by the improvement of clinical and biochemical results. Thus, the modified solution can be used
in coronary artery bypass grafting.

Keywords: coronary artery bypass graft; cardioplegia; Custodiol; low-volume cardioplegia
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BeepnexHue

3a nocnegHue WeCTb AECATUNETUI KOpOo-
HapHaa XMpyprma NpoLusa nyTb OT NPaKTUYECKN
3KCNepuMeHTaNbHbIX Npoueayp A0 CaMblX
4aCTO BbIMNOJIHAEMbIX, BbICOKOCTaHOAPTU3NPO-
BaHHbIX KapAWOXUPYPrMUYecknx ornepauunmn
C MUHUMabHOW netanbHocThlo 1-1,8% (1-3).
OuyeBMOHO, 4TO TMOJIy4EHHbIE pPe3yNbTaThbl
MHOrogakTopHbl 11 0OYCNOBMIEHbI NPOrPECCOM
MEeTO0B ANArHOCTUKMN, XUPYPrnieckom TexHn-
Ku 1, 6e3ycNoBHO, COBEPLUEHCTBOBAHNEM YC-
noBuii obecreyeHns onepauunm, BKIOYAOLLMX
MCKYCCTBEeHHOoe KpoBooOpaulieHne (UK) un 3a-
WMty Mmuokapga (2—4). HecmoTps Ha [ocTur-

HyTble yCNexu, He Mnpekpalalowmecs mncecne-
[OBaHMS, NOCBSILLLEHHbIE aAeKBaTHOCTN CoXpa-
HEHNS CepaeYHOM Mblllbl B YCIOBUSX
nepexartms aopTbl, OOHO3HAYHO MOKa3bIBaloT,
4YTO Ha MyTU K ONTUMU3ALUN TAKTUKU 3aLLUUTbI
Muokapaa 4O CUX Mop eCTb HEPELLEHHbIE BOM-
pochbl (3). He BbI3bIBAET COMHEHUS, 4YTO Bbipa-
>)XEHHOCTb aTepoOMaTO3HOIro NOBPEXOEHUS KO-
POHApPHbIX apTepuin 1, Kak cneacTeme, NCXoa-
HOE HapyleHne KOPOHApPHOro KpPOBOTOKA
y 60JbHbIX MeMmnyeckor 6one3Hblo cepaLa
npenbsaBseT NoBbllLEeHHblIe TPeboBaHUS K Bbl-
6opy mMeToaa Kkapamonaernn npm npsaMon pe-
BacKynsipusaumm mmokapaa.
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B HacTosiliee Bpemsa B 6GONbLUMHCTBE €BPO-
MENCKMX KIIMHUK YCMELWHO UCMONb3yeTcs Kap-
OVNOMNNErn4eCcKkuii pacTBop Kyctoanon (npons-
Boaoutenb: Dr. F. Kohler Chemie, GmbH,
lfepmaHud). OH co30aH Ha OCHOBE peuenTypbl,
NPennoXeHHOW HeMeukumM @Gu3nonorom
I BpeTwHangepom. lonroe Bpemsi KyCToamnoI
NPUMeHSAEeTCHA N B Hay4HO-NpakTUYECKOM LLEHT-
pe WHTEPBEHUMOHHOW KapAuOaHrmonormm
(HMUWMK) CeuveHosckoro Yuumeepcuteta. Ero
rnaBHbIMW OCOOEHHOCTSAMU ABNAOTCA OoNnbLuas
oydepHas eMKOCTb, Hann4me MeTadbonn4eckKmnx
cybCcTpaToB N ANIMTENBHOCTbL Kapauonnermye-
ckoro agdekTa. Takne cybcTtaHUMK, Kak FTMCTU-
OWH, TpunTodaH 1 KetTornytapat, cnocobcTBy-
0T MOAAEPXKAHMIO U HOPMaM3aunn 3HepreTn-
yeckoro 6anaHca B MMokKapae Ha MOMEHT ero
nwemmn. NMPUBANXKEHHbIN K BHYTPUKIETOYHO-
MY MOHHOMY COCTaBy pacTBOpP KyCTOLAMOJ Npak-
TUYECKN HE COOEPXUT MOHOB KasbLMS U Ha-
Tpus, 4TO Mo3BofdeT obecneuymBaTb 6onee
ONNTENbHbIN Kapauonnerndeckmin apapekT no-
cne OogHOKpaTHOro npuMeHeHus. Passutue
acucTonnm nNpu BBEAEHUM KycTogmona cBa3a-
HO Kak C HMU3KOMN TeMrnepaTypoin nogaBaemMoro
pacTtBopa (5-8 °C), TaKk 1 OTHOCUTESIbHO BbICO-
KMM YPOBHEM MOHOB Kanud n HU3KNM YPOBHEM
MOHOB HaTpua. B nybnunkauusx, NOCBALLEHHbIX
MCMNOAb30BAHUIO KyCTOAMONAA, NPeacTaB/EeHbl
pasfnunyHble MPOTOKOJbI MPOBEAEHUA Kapauo-
naervu ¢ Lenbio NpoTUBOMNLLEMUYECKON 3aLn-
Tbl Muokapga (5-9). CornacHO WHCTPyKUUM
dUPMBbI-NPOM3BOOUTENS, PACTBOP HEOOXOANMO
BBOAUTb C OOBEMHOI CKOPOCTbIO 1 MA/MUH/T
MaccCbl Mrokapaa B TedeHune 6-8 MuH. Takmm
o6pas3om, KONMMYEeCcTBO KycToauona B 3aBUCU-
MOCTW OT Maccbl Muokapaa 60/IbHOro MOXeT
nocturatb 3 1 1 6o5ee co BCEMU BO3MOXHbIMU
oTpuuarenbHbiMu nocneacTeuamu (10, 11).

He BbI3bIBAET COMHEHUS LIENEeCcO0bpPa3HOCTb
1N ONpaBAaHHOCTb MakCUMaslbHO BO3MOXHOIO
a[leKBaTHOro 3aMeLlleHns OTe4YeCTBEHHbIMU
npenapataMmn 3apybexHbiX MeANKaAMEHTOB.
OcobeHHYI0 3HAYMMOCTb OAHHbIA MoAXo4, Npu-
obpeTaeT B nocnegHee BpeMS Npu BO3HUKLLNX
TPYOHOCTSIX B MOCTaBkax 3apybeXHbIX pacTBO-
poB. YumTbiBas HanmMuve aHasoroB mMenuka-
MEHTOB B HalLLEWN CTpaHe, OTINYHbIE NMPeacTaB-
JIEHHbIE B COBPEMEHHOM NUTEpaType pesynbra-
Tbl, 3a OCHOBY pa3pabaTbiBaeMOro Hamm
pacTBopa Aas 3awmTbl Myuokapaa npu mano-
o0beMHOW  kapaguonnerun  Mbl B39
Cardioplexol® (npousdsoantenb: Swiss Cardio
Technologies AG) (12-19).

LUenb nccnepoBaHusa: Ha OCHOBE aHanmn3a
OVNHAMUKN U3MEHEHU Kapamocneumndunieckmnx

depMeHTOB NOBPEXAEHNS MMOKapaa 1 nocne-
onepaunoHHOro KJIMHM4eCKoro crtatyca nauu-
€HTOB NnokasaTb 6e30MacHOCTb U Liesiecoobpas-
HOCTb MPUMEHEHUA MOANDULMPOBAHHOIO B Ha-
wem LleHTpe kapauonnernyeckoro pacrtBopa
(Ha ocHoBe Cardioplexol®) npn npsMoi pesac-
Kynsapmusaumm mmokapaa B ycnosusx UK.

MaTtepuan n metoabl

MpoBeneH peTpOCnEKTUBHbIV aHann3 OaH-
Hbix 152 onepaunin NpaMon peBacKynsapusa-
UMM MUoKapaa, BbINOJSIHEHHbIX B OTAENEHUMU
cepgedHo-cocygmcton xupyprim  HIMLUKMK
(CeueHoBCkMM YHUBEPCUTET) C deBpans
2023 r. no mapt 2024 r. Bce naumeHTbl UMenmn
M30JIMPOBAHHOE MOPaXeHMe KOPOHApHbIX ap-
TepuUin (KNMHUKO-AemMorpaduryeckas xapakre-
pucTrka nccrnegyemMblx naumeHToB B Tabn. 1).
Bce naumeHTbl MMenn n3onnpoBaHHOE nopa-
XEeHWe KOpOoHapHbix apTtepuin. Onepauyumn
BbIMOJIHASINCb B YCIIOBUAX HOPMOTEPMUNYECKO-
ro UK. BawmTta mMmokappa ocyuwlecTBasiiacb
C MPUMEHEHMEM METOOUKN MaNio0ObeMHOM
Kapgmonnermm mMmoanduumpoBaHHbIM PacTBO-
pom Cardioplexol® (tabn. 2).

Mognodukauma pacTBopa 3akjo4vaeTcd
B 3aMeHe pacTBOpa KCUAWTOMA Ha pacTBOp
MaHHUTONA, a TakxXe 3aMeHe pacTBOopa Npoka-
MHa (ABCTpUA) HaA POCCUINCKUIA aHaNoOr HOBO-
KauH. [Mpn 9TOM NPOTOKOJ NPOBEAEHUS KapamOo-

Ta6bnuua 1. KnuHuko-pgemorpaduyeckas xapaktepucrmka
ncenegyembix naumeHToB (n = 304)

MokasaTtenu n (%)
My>4MHBbI 223 (73,4%)
JKeHLWwyHbl 81 (26,6%)
CpepnHuii BO3pacT, rogpl 656
NMT> 30 kr/m? 62 (20,4%)
CaxapHblin anabeT 92 (30,2%)
(MHCYNIMHO3aBUCWMBbIIN)
ApTepuanbHas runepTeH3ns 184 (60,5%)
KypeHue 138 (45,3%)
XpoHnyeckas NLEMNS apTEPUIA HUKHUX 156 (51,3%)
KoHeuHocTei 26-3 cTeneHn
dnebakTomusi / BapuKO3HOE 36 (11,8%)
PaCLUMPEHMNE BEH HUKHUX KOHEYHOCTEN
B aHamMHe3e
IlI-IV knacc cteHokapaum 24 (7,8%)
HecTtabunbHas cTeHokapaus 6 (1,9%)
MopaxeHne cTBONA NEBO KOPOHAPHOW 102 (33,5)
aptepumn >50%
Ddpakuusa BbIbpoca NEBOro Xenyaoyka 54 (17,7%)
<40%
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Ta6nuua 2. MoanduLMpoBaHHLIN COCTaB pacTBopa ManoodbemHoi kapanonnerum (HMNUKWK, CeuyeHoBCkMin YHUBEPCUTET)
B CPaBHEHUN C opurmHanbHom nponucbto Cardioplexol® (n3 pacyeTta komnoHeHTOB Ha 200Mn pacTeopa)

Moaudukaums HINLUUK

OpwuruHanbHbiii pacTeop Cardioplexol®

npenapar copepxanue, r npenapart copepxanue, r
MgSO0, 25% 8 MgSO0, 25% 8

KCl 4% 1,52 KCl 4% 1,528

S. Mannitoli 15% 1,5 S. Xylitoli 9

S. Novocaini 0,5% 0,6 S. Procaini 0,6

nnervy octaBmnm 6e3 namMmeHeHun. MNMepeuyHas
no3a pacteopa B o6beme 100-120 mn BBOAUT-
Cs B KOpeHb aopTbl 3a 60 ¢ noAa BM3yasbHbIM
KOHTPOJIEM KapAUOMJIErMYECKON  KaHKoNn.
MokazaHus MM K MOBTOPHOMY BBEAEHUIO SIBJISI-
IOTCH BOCCTAHOBJIEHME 3NEKTPOMEXAHNYECKOMN
aKTUBHOCTU Npeacepavin Uiam xenyno4ykos v/
WIn ONNTENbHOCTL nepexatus 6onee 60 MUH.
O6bemM NOBTOPHO BBOAVMMOIO pacTBopa paBeH
100 mn Nnpy MakcMMasnbHO A0MNYCTUMOM OObe-
me o 400 ma.

OueHka cTeneHn MHTpaonepaunoHHOro no-
BpPeXAeHUa Mrokapaa OCHOBaHa Ha N3y4yeHunm
OVHaMUKM Kapauocneunduyeckmux depmMeH-
ToB (kpeaTuHkmHasa (KDK), kpeaTnHkmnHasa-
MB (K®PK-MB), TponoHuH |) B Gamxaniem
rnocrneonepauroHHOM Nepmnoae ¢ y4eTom Bpe-
MEHWN nepexaTtnuss aopTbl U COCTOSAHUSA KOPO-
HapHOro pycna.

Pe3ynbTaThl UccrnepoBaHna

O6beEM MPUMEHEHHOIO KapaMonaerniyecko-
ro pacteopa B cpegHem coctasnan 106,1 =
6,23 MmN, Bpema nepexartus aopTbl — 42,8 =
8,2 muH, Bpemsa MUK - 53,4 = 9,8 mMuH.
CamocTosaTenbHoe BOCCTAHOBIEHWE Cepaeuy-
HOroO puUTMa Mocfie CHATUS 3aXmma C aopThl
Habnoganocb B 98,1% cnyyaeB. PedepeHc-
HbIMWU 3HadYeHnsMu B nadopatopun HMLMK

50,0

(CeyeHoBCKMIN YHMBEPCUTET) SBAKAIOTCS: ONS
K®K 0-167 en/n, ona KPK-MB meHee 25 en/n,
onsa TponoHuHa | meHee 0,4 Hr/mn. Kak noka-
3au MOJTydeHHbIE pe3ynbTaThbl, MakCMMasbHas
akTuBHocTb K®K-MB Habniopgaetca cnycta
12-24 4 nocne onepauun 1 NpeBbILLAET UC-
XOOHbIN ypoBeHb He Gonee 4yem B 1,5 pasa.
Mpn 3aTOM K 3-M CyTKam nMponCXoauns Bo3BpaT
K JoonepaumMoHHON akKTUBHOCTU (CM. PUCYHOK,
Tabn. 3). Ita xapakrepHan ona KOK-MB gu-
HamMmKka NPUHUMNMANbHO BaXHa ONA OaHHOW
rpynnbl 60JbHbIX, Tak Kak NpMMepHoO B 2-5%
CcnyyaeB y Hux Habnwopgaetca AguUcOYHKUNS
KOHOYMTOB C MOCNenylwen vwemMmen mMuo-
Kapga u, Kak crneacTtBve, NOBTOPHbIM MOBbI-
LUEHMEM aKTUBHOCTU Kapamocrneumndpuieckmx
depmeHToB (20). NocnegHee KparmHe BaxHbIN
OMarHOCTUYECKU MpPU3HaK, onpenenstolmnn
DanbHENLLYIO TaKTUKY BEAEHMS NaumneHTa.

MakcvmManbHbI YPOBEHb TPOMOHWMHA | COo-
ctaBun 0,65 Hr/mn B cpegHem 4yepe3 12,2 +
4.5 4y nocne onepaumn. K 5-m nocneonepauu-
OHHbIM CyTKaM nokasaTeflb BO3BpaLllasncs
K UCXOOHbIM 3Ha4YeHusM (Tabn. 4).

JdnHamumka noBbllEHUS Kapanocneunduye-
CKuUx hepmMeHTOB y NpeacTaBAEHHOW Fpynnbl
MauVeHTOB 3HAYUTENIbHO HMXE nokasaTenemn
YPOBHSI X aKTUBHOCTU, YKa3blBaOLLMX HA MO-
BpeXAeHne muokapaa rnocfae onepauun Ha

30,0

MokasaTtens KOPK-MB, en/n

400F A0

5,0

Jo 12 13-24 25-48

onepauumn

49-72 73-96 97-120 121-144

[MocneonepaunoHHbIN nepuoa, u

JNInHenHasa (MeanaHHble 3HA4YEeHNS)

PucyHok. uHamuka nameHeHnss KOK-MB y naumeHToB ¢ npUMeHeHneM ManoobbLeMHOM Kapanonaerum.

Ne 78, 2024



CARDIOVASCULAR SURGERY

Ta6nuua 3. duHamuka nameHeHns KOK-MB y naumeHToB
C NPUMEHeHNEM ManooObLEMHOIN Kapavonaerm

Bpems nocne K®K-MB meguaHa

onepauum, 4 (IQR) p
Lo onepaumn 21 (19-24) 0,263
12 32,5 (10-44) 0,016
13-24 32 (12-40) <0,001
25-48 24 (13-34) 0,747
49-72 21 (9-32) 0,256
73-96 18 (10-26) 0,102
97-120 14 (7-23) 0,503
121-144 10 (5-15) 0,002

Ta6bnuua 4. [dvHamuka U3MEHeHus TponoHuHa |y naum-

€HTOB C NPUMEHeHnem Masio06bLEMHOW Kapawnonnerun

Bpems nocne TponoHwuH |
onepauuu, 4 mepuaHa (IQR) p
[o onepauun <0,4 <0,001
12 0,65 (0,2-1,24) <0,001
97-120 <0,4 <0,001
121-144 <0,4 <0,001
Ta6nuua 5. MocneonepawumyoHHble NokasaTenu
Mokasatenb Pesynbrar
O6beM BBOAMMOro pacTeopa 106,1 £ 6,23 mn
Kapavonnerum
Bpewmsa nepexatns aopTbl 42,8 = 8,2 MuH
Bpemsi nCKyCCTBEHHOr0 53,4 + 9,8 MuH
KpOoBOOOpPaLLEHNS
YacToTa BOCCTAHOBNIEHNS CEPAEYHOIO 98,1%
pUTMa Nocne CHATUS 3aXnmMa C aopThbl
MpebbiBaHne B OPUT 1,3 oHa
KapanoTtoHnyeckas Tepanus 17,04%
YacTtoTa BO3HUKHOBEHNS 3,6%
NapoKCM3MOB MepLaTeNIbHOM
apuTMmm

cepaue (OMM Tun 5), obcyxagaemMbix B CoBpe-
MeHHOI nuTepatype (21). BblluensnoxeHHoe
OTYET/IMBO YKa3bIBAET Ha BbICOKMI KapaMonpo-
TEKTOPHbIN 9PPEKT NPUMEHAEMOro Moandpun-
LLMPOBAHHOIO pacTeopa.

Mony4eHHbI Broxmummnyecknii apdekT nmen
M 3HA4YMMOE MOJIOXKUTENIBHOE KJIMHNYECKOE
nposinieHne. Tak, HeobxoaumocTb B nedumb-
PUNNAUMN MOCHE CHATUA 3aXmma cocTaBuia
2,1%, kapamnoToHM4Yeckas Tepanusa notpebo-
Banacb nuwb B 17,04% cny4aeB 1 npu 3ToMm
cpefHsas no3a BBOOAMMOIo gonamMmmHa Coctasu-

na 5 mkr/kr/muH (£1,15 Mkr/kr/mMmnn), a cpen-
HA9 MPOAO/IKUTENBHOCTL — 4,8 4 (£1,9 ).
Mepnopn npebbiBaHMSA B OTAENEHUN MHTEHCUB-
HoW Tepanuu coctaeun 1,3 gHA. 3nu3oapbl na-
POKCU3MOB MepLaTesibHON apUTMUU B PaHHEM
rnocneonepaumoHHOM Nepuoae BO3HUKaNM
B 3,6% cnyyaeB (Tabn. 5).

OGcyxneHue

MpennoxeHHbI HaMU BapmaHT NPOBEAEHUS
Masnio06bLEMHON KapaAMOMJIErMn C MOMOLLbLO
MOOMPUUMPOBAHHOIO pacTBopa (Ha OCHOBe
pactBopa Cardioplexol®) y B3pOCbIX NaUMEH-
TOB MNPV onepauusax KOPOHAPHOro WyHTUPOBa-
HMUSA nokas3an OT/INYHbIE KJIMHMKO-nabopaTop-
Hble pedynbTaTbl. OHM BNOJSIHE COMNOCTaBUMBbI
C nTepaTypHbIMU OaHHbIMU OABHO 3apeKko-
MeHaoBaBLLer cebs MeToaMKu 3aluTbl MUO-
Kapha C NpUMMEHEeHVEM pacTBopa KyCTOAUOI,
a rno HeKOTOPbIM nokazartendam faxe MNpeBocC-
xooaT. Tak, nedmbpunnaumsa ¢ NCNosib30BaHN-
eM Kyctogmona notpeboBanacb B CPeOHEM
B 5,6%, npu 1ncnofb3oBaHUN ManooObLEMHOMN
kapguonnerun — B 2,1% cny4daeB (p > 0,05)
(19). YacTtoTta MHOTPOMNHOM MNOAOEPXKN CHWU-
3unacb B 4 paza — ¢ 72% (7, 10, 22) no 17%
(p > 0,05). YacToTa NapokcU3mMoB MepLaTesib-
HOWM apUTMUU B rOCNUTANIbHOM Nepuoae CHU-
3mnack ¢ 23,8 go 3,6% (p > 0,05). K Tomy xe
CMOHTAHHOE BOCCTAHOBJIEHME CEPLEYHOro
puTMa Nocne CHATUS 3aXuma ¢ aopTbl Habso-
nanocbk B 93,4% cny4aeB npu KyCToamMoI0BOMN
Kapgmonnernm, a B Halem MCCrenoBaHny 910
npoucxoamno B 98,1% cnyyaeB. C ncnonb3o-
BaHMEM KyCTOAMONa MakCUMaibHOE 3Ha4YeHne
nokasatensa KPK-MB BbisBNseTcsa Ha cneayto-
WM OeHb Mocsie onepaumm n B CPeEOHEM O0-
cturaet 36 = 4,2 en/n (21). B Hawmx nccneno-
BaHMSAX TakxXe OblI0 BbIABNEHO He3Ha4yuTesb-
HOe noBbilleHue (B cpegHem 32,5+ 4,01 eg/n)
DaHHoro pepmeHTa. Cxoxune pesynstaTthbl Obiin
nosly4eHnn Npu CpaBHUTESIbHOM aHanmM3e Ou-
HaMunKn pepmeHTa TPonoHmHa l.

Taknm 06pa3om, NPOBEAEHHbI CPaBHUTESb-
HbI aHaNM3 C OPUTrNHANIbHON METOOVNKOW MUHN -
nnernm ¢ ucnonb3oBaHueM pacTtBopa Cardio-
plexol® noka3biBaeT npakTnyeckm UOEHTUYHbIE
pes3ynbraTbl, YTO yKa3blBaeT Ha MOJIHyt0 0e3-
OMaCHOCTb MPEeAJIOKEHHOrO HamMn MoandUUM-
poBaHHOro pacteopa. HemanoBaxeH ¢dakT, 4To
MeToauka ManoobbemMHOoW Kapamonnernm uc-
K/o4aeT Takme oTpuuaTesnbHble MOCIencTBus
MPUMEHEHMS pacTBopa KyCTOAMON, Kakumum
ABNAIOTCA reMoguniouns, BHYTPUTKaAHEBbIE
0OTEeKM, HEOOXOAMMOCTb MPUMEHEHUS METOOMNKN
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3aknovyeHme

Ha ocHoBaHuKM MNONyYEHHbIX PE3yabLTATOB
MO>XHO C YBEPEHHOCTbIO OTMETUTb, YTO MOAN-
bGUUMPOBAHHLIV KapaMoniernyeckmnin pacTeop
(Ha ocHoBe pactBopa Cardioplexol®) aenaeTtcs
ajeKkBaTHOW 3aMeHOl opurnHanbHoro, obec-
nevymeaeT afeKkBaTHYIO 3almMTy Mmokapaa npu
onepaumsax Ha cepaLe B YCNOBUSX ATPOreHHO-
ro npekpaweHnss KOpOHapHOro KpOBOTOKA.
CpaBHUTENbHLIA aHannM3 C camMbiM NOnynsp-
HbIM N W3YyYEHHbIM PACTBOPOM KyCTOAMON
(npouzsoauTenb: Dr. F. Kohler Chemie, GmbH,
lepmanmna) nokasan Takme NpenMyLLECTBA, Kak
[0OCTOBEPHOE CHWXEeHne HeobxoanmmocTu ae-
dUbPUNAALMK NOCTe CHATUSA 3aXMa C aopThbl
(5,6% npotme 2,1%, p > 0,05), yacTtoTa npwu-
MEHEHUS MHOTPOIMHbLIX CPeACTB B Hnvkariiem
nocneonepaumoHHOM nepuoge (72% npoTtus
17,04%), a Takke YacToTa NAPOKCU3MOB Mep-
uarenbHon aputmummn (3,6%) B OGAmXKanwem
rnocrneonepaunoHHOM nepuoge. Bce Bbiwens-
NoXxeHHoe, 6e3yC/IoBHO, BAUSIET Ha nydllee
nocrieonepauioHHoe Te4yeHne 1 Hago nona-

Introduction

Over the last six decades, coronary surgery
has evolved from nearly experimental proce-
dures to the most frequent and highly standard-
ized cardiac surgeries with a minimum mortality
of 1-1.8% (1-3). Obviously, the obtained re-
sults are multifactorial and shaped by constant-
ly developing diagnostic methods, surgical
techniques and certainly by the improvement of
the surgery support means, including assisted
circulation and myocardial protection (2-4).
Despite all the gains, ongoing studies on the
proper myocardium preservation during aortic
cross-clamping unambiguously show that there
are still unresolved issues regarding the optimal
strategy for myocardial protection (3). The se-
verity of atheromatous damage of coronary
arteries and, as a consequence, the initial im-
pairment of coronary blood flow in patients with
coronary artery disease (CAD) certainly makes
increased demands on the choice of cardiople-
gia technique during direct myocardial revas-
cularization (DMR).

Currently, the most European clinics make
good use of the cardioplegia solution (CPS)
Custodiol (manufacturer: Dr. F.KOHLER
CHEMIE, GmbH (Germany)). It is based on the
formulation proposed by the German physiolo-
gist G. Brettschneider. Custodiol has been used

raTb U Ha obwine pe3ynbTaTbl NPAMONM peBa-
cKynapusaumm mumokapga. HemanoBaxHo u
3KOHOMMYECKOE COCTaBsollee pa3paboTaH-
HOro Hamm pacTtBopa. Tak, cpenHsd (B 3aBu-
CMMOCTM OT KOAIMYEeCTBa MPMUMEHEHHOrO npe-
napara) CTOMMOCTb KyCcToAMoNa Ha O4Hy one-
pauuto coctaBndeTt npumepHo 14 600 pyonew,
B TO XXe BpeMs pacxonbl Ha MoandunUMpoBaH-
Hbin pacTBOop (Ha ocHoBe Cardioplexol®)
He npeBbiwatoT 500 pybnein. CnegoBaTenbHO,
Ha OOHy onepauuio 3KOHOMUYECKnin adpdexT
3aMeHbl Kapauonnernyeckoro pacrtesopa Co-
ctaBnsgeT npumepHo 14 100 pybnein. 13 pac-
yeTa BbinosHAeMbIX B rog, 300 onepauvn AKLL
B HMUWMK cymmapHas akOHOMUS COCTaBnseTr
4 230 000 pybnei. Taknum obpaszom, Npeano-
XXEHHbIN MOONPULMPOBAHHbIM pacTBOP U Me-
Toamnka kapauonnerum obecnevymBatoT NOJIHO-
LLEHHYIO 3alnTy MruokKapaa, XxapakrepusyoTcs
YAYYLWEHMNEM KITMHUKO-OUXMMUNYECKNX PE3YIIb-
TaToB M MOryT cTaTb METOAO0M Bbibopa npu
LUYHTMPOBAHUKM KOPOHAPHbIX apTEPUNA.

in the Scientific and Practical Center for
Interventional Cardioangiology (CPCIC) of the
Sechenov University for a long time. A large
buffer capacity, the presence of metabolic
substrates and the duration of cardioplegic ef-
fect are the key features of this CPS.
Substances such as histidine, tryptophan and
ketoglutarate contribute to the maintenance
and normalization of energy balance in the
myocardium in the ischemic conditions.
Custodiol solution is similar to the endocellular
ionic composition and essentially free of cal-
cium and sodium ions, which allows for a long-
er cardioplegic effect after a single adminis-
tration. The development of asystole during
Custodiol administration is associated with
both the low temperature of the solution
(5-8 °C) and the relatively high level of potas-
sium ions and low level of sodium ions.
Literature addressing the use of Custodiol pro-
vides various cardioplegia (CP) protocols for
anti-ischaemic myocardial protection (5-9).
According to the manufacturer’s instruction
for use, the solution should be administered at
1 mL/min/g of myocardial mass for 6-8 min.
Thus, the volume of Custodiol, depending on
the patient's myocardial mass, can go up to
three or more liters with all possible negative
sequelae (10, 11).
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The necessity and justification of the maxi-
mum possible replacement of the imported
medications with domestic drugs are beyond
doubt. This becomes especially important in
recent years as there are challenges in the sup-
ply of imported solutions. Taking into account
the availability of equivalent drugs in Russia and
excellent results presented in the recent publi-
cations, we chose to take Cardioplexol® (manu-
facturer: Swiss Cardio Technologies AG) as the
basis for the solution we are developing to pro-
tect myocardium during low-volume cardiople-
gia (12-19).

Objective

Using the data from the analysis of changes
in cardiac-specific markers of myocardial dam-
age and postoperative clinical status of pa-
tients, to show the safety and feasibility of using
the modified cardioplegic solution (Cardio-
plexol®-based) during direct myocardial revas-
cularization in the assisted circulation (AC) set-
ting. The modification of the solution has been
performed at the SPCIC.

Material and methods

A retrospective analysis of data from 152 di-
rect myocardial revascularizations performed
at the Department of cardiovascular surgery
of the SPCIC (Sechenov University) from
February 2023 to March 2024 has been carried
out. All patients had isolated coronary lesions.
(clinical and demographic characteristics of
patients are shown in Table 1). The surgeries
were done under normothermic AC. Myocardial
protection was performed using the low-vol-
ume cardioplegia technique with modified
Cardioplexol® solution (Table 2).

Modification of the solution consists of the
replacement of Xylitol solution by Mannitol so-
lution, and substitute Procaine solution (Austria)
with Novocain solution (Russia). Nonetheless,
the cardioplegia protocol was left unchanged.
The initial dose of 100-120 mL is injected into

Table 1. Clinical and demographic characteristics of studied

patients (n = 304)

Indices n (%)
Males 223 (73.4%)
Females 81 (26.6%)
Mean age, years 65+6
BMI> 30 kg/m? 62 (20.4%)
Diabetes mellitus (insulin-dependent) 92 (30.2%)
Arterial hypertension 184 (60.5%)
Tobacco smoking 138 (45.3%)
Chronic ischemia of lower limb arteries 156 (51.3%)
< stage 2B-3
History of phlebectomy / lower limb 36 (11.8%)
varicose veins
Angina FC Ill-IV 24 (7.8%)
Unstable angina 6 (1.9%)
Lesion of the left main coronary artery 102 (33.5)
>50%
Left ventricular ejection fraction <40% 54 (17.7%)

the aortic root for 60 s using the imaging guid-
ance for the cardioplegic cannula. Indications
for re-injection are restoration of electrome-
chanical activity of atria or ventricles and/or
duration of clamping more than 60 min. The vol-
ume of the re-injected solution is 100 mL with
a maximum allowable volume of up to 400 mL.

Assessment of the degree of intraoperative
myocardial damage is based on changes of
cardiac-specific enzymes activity (creatinine ki-
nase (CK), creatinine kinase-MB (CK-MB), tro-
ponin I) in the immediate postoperative period,
taking into account the time of aortic cross-
clamping and the status of coronary circulation.

Results

The average volume of cardioplegic solution
used was 106.1 £6.23 mL, aortic cross-clamp-
ing time was 42.8 + 8.2 min, assisted circulation
time was 53.4 = 9.8 min. Spontaneous restora-
tion of cardiac rhythm after aortic clamp re-
moval was observed in 98.1% of cases.
Laboratory reference values at the Scientific

Table2. Composition of the modified solution for the low-volume cardioplegia (SPCIC, Sechenov University) compared to the

original Cardioplexol® solution (as per 200 ml of solution)

Modification by SPCIC Cardioplexol® original solution
component content, g component content, g
MgSO0, 25% 8 MgSO0, 25% 8
KCl 4% 1.52 KCl 4% 1.528
S. Mannitoli 15% 1.5 S. Xylitoli 9
S. Novocaini 0,5% 0.6 S. Procaini 0.6

MoaunpuumpoBaHHas ManoobbemMHasi Kapanornaervs 4Js 3allnTbl Muokapaa

rpy onepawuusix nPsIMoy peBackyspusaumm Muokapaa



CERAEYHO-COCYANCTAS XNPYPI Vs

50,0

N
o
o

©
©
<)

N
o
=)

CK-MB value, U/L

-
o
<)

5,0

o
=)

Before 12 13-24 25-48

surgery

49-72 73-96 97-120 121-144

Postoperative period, hours

Linear (median values)

Diagram. Changes of CK-MB activity in the low-volume cardioplegia group.

Table 3. Changes of CK-MB activity in the low-volume car-
dioplegia group

Mﬁ(a)ﬁtlsreaﬂgll"‘t, CK'M(?éFTII)EdIan c::]gcr:fz;))
surgery

Before surgery 21(19-24) 0.263
12 32.5 (10-44) 0.016
13-24 32 (12-40) <0.001
25-48 24 (13-34) 0.747
49-72 21(9-32) 0.256
73-96 18 (10-26) 0.102
97-120 14 (7-23) 0.503
121-144 10 (5-15) 0.002

Table 4. Changes of troponin | activity in the low-volume
cardioplegia group

e | e |
surgery
Before surgery <0.4 <0.001
12 0.65(0.2-1.24) <0.001
97-120 <0.4 <0.001
121-144 <04 <0.001
Table 5. Postoperative measurements
Parameter Result
Volume of administered cardioplegia | 106.1+6.23 mL
solution
Aortic cross-clamping time 42.8 £8.2 min
Assisted circulation time 53.4+£ 9.8 min
Recovery of cardiac rhythm 98.1%
after the aortic clamp removal
Time in ICU 1.3 days
Cardiotonic therapy 17.04%
Incidence of paroxysmal atrial 3.6%
fibrillation

and Practical Center for Interventional
Cardioangiology (Sechenov University):
CKis 0-167 U/L, CK-MB is less than 25 U/L,
troponin | is less than 0.4 ng/mL. The obtained
results showed that the maximum activity of
CK-MB is observed in 12—-24 h after the surgery
and exceeded the baseline level by no more
than 1.5 times. At that, its activity decreased to
the preoperative level by the 3rd day (Diagram,
Table 3). These CK-MB-specific changes are
essentially important in this population as 2 to
5% of such patients had conduit dysfunction
followed by myocardial ischaemia and, as
a consequence, repeated increase of the cardi-
ac-specific enzyme activity (20). The latter is
a crucial diagnostic indicator because it deter-
mines the further patient management.

The maximum troponin | level was 0.65 ng/mL
on average in 12.2 = 4.5 h after surgery. At the
5th day after the surgery, this parameter re-
turned to the baseline values (Table 4).

The rate of cardiac-specific enzymes in-
crease in this population is much lower than the
level indicating postoperative myocardial dam-
age (AMI type 5), which is discussed in the
modern literature (21). The above-said clearly
indicates a high cardioprotective effect of the
modified solution used.

The resulting biochemical effect also had
a significant positive clinical manifestation.
For example, defibrillation after the clamp re-
moval was needed in 2.1% of cases, cardiotonic
therapy was required in only 17.04% of cases,
and the average dose of administered dopamine
was 5 pg/kg/min (£1.15 pg/kg/min) with the
average duration of 4.8 h (£1.9 h). The duration
of the ICU stay was 1.3 days. Paroxysmal atrial
fibrillation events in the early postoperative pe-
riod occurred in 3.6% of cases (Table 5).
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Discussion

The proposed low-volume cardioplegia op-
tion using a modified solution (Cardioplexol®-
based) in adult patients during coronary bypass
surgery showed excellent clinical and labora-
tory results. These results are quite comparable
with the literature data on the long-established
technique of myocardial protection using
Custodiol solution, and even exceed it on
a number of parameters. Thus, defibrillation
with Custodiol was required in about 5.6% of
patients, while using low-volume cardioplegia
in 2.1% of cases (p > 0.05) (19). The rate of
inotropic support decreased by 4 times from
72% (7, 10, 22) to 17% (p > 0.05). The inci-
dence of paroxysmal atrial fibrillation during
hospitalization decreased from 23.8 to 3.6%
(p > 0.05). In addition, spontaneous recovery of
cardiac rhythm after aortic clamp removal was
observed in 93.4% of cases with Custodiol car-
dioplegia compared to in 98.1% in our study.
With Custodiol, the maximum CK-MB values
were seen on the next day after surgery and
reached 36 = 4.2 U/L (21). In our studies,
a slight increase (32.5 + 4.01 units/L) of this
enzyme activity was also detected. Similar re-
sults were obtained in a comparative analysis
of the troponin | activity changes.

Thus, the comparative analysis with the orig-
inal miniplegia technique using Cardioplexol®
solution shows almost the same results, which
indicates the complete safety of the proposed
modified solution. It's also important that the
method of low-volume cardioplegia eliminates
negative consequences associated with
Custodiol solution such as haemodilution, in-
tratissual oedema, necessity of ultrafiltration,
and hyponatraemia.
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NHDOOPMALMS

MocTtpenus
O npoBepeHumn 18 okTa6psa 2024 ropa
MacTtep-knacca PHOUK no nepudepuyecknum
MHTepBeHUunsaMm «Urpa B 4eTbipe pyku»
n3 cepum MNatHn4Hbie BCcTpeun Angiopicture
C XUBOIA xupypruem
B ropoge PoctoBe-Ha-[OoHY

P 9
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18 okTa06psa 2024 r. B ropoae PoctoBe-Ha-[oHy Ha 6a3e POCTOBCKON KNIMHUYECKOMN
60nbHULbI PIBY3 KOXHbBIN OKPY>XXHON MeanunHckuin ueHTp @MBA Poccum npu Ha-
YYHOM N MHPOPMaLMOHHOM noaaepxke PoccuUmMckoro Hay4yHoro obuiectsa MHTEP-
BEHLMOHHbIX KapAM0aHrmonoros npoeeneH mactep-knacc PHOMK no nepudpepnye-
CKUM UWHTepBeHumam “Urpa B 4eTbipe pykn” un3 cepuun [AaTHUYHbIE BCTpPEYU
Angiopicture ¢ XnBow xmpypruei.

KntoyeBbIMM HanpaBneHnUs MM cruMnosnyma obinu:

+ JleyeHune OKKIIIO3MOHHbIX MOPaXeHU aopTONOAB300LLHOIO CErMeHTa

+ DHOONPOTE3NPOBAHNE A0PTbI B C/y4asaX CAOXHON aHaTOMUmn

 NMprMeHeHne aMB0oNN3aLUUMOHHbBIX TEXHOJIOMMIA B Pa3J/INYHbIX KIIMHUYECKNX CUTY-
aumax

+ JleyeHne XpPOHUYECKOW ULLEMUU, YTPOXaIOLLLEN MOTEPEN KOHEYHOCTW: AeOanKuHr,
NIEKAPCTBEHHbIE TEXHOIOMMWN, PETPOrPagHbIA OOCTYN

+ HoBOE B neyeHre natosiormm BeH: CTEHTUPOBAHME MarncTpanbHbIX BEH

JlekTopbl 1 y4aCTHUKM MoKa3aTesbHbIX onepauunmn

1. AHTponoB Anekcer BnagumupoBund — 3asepyowmii otaeneHnem PXMAJ CM6
NBY3 “Topoackas 6onbHMua Ne14”, TLCK, k.mM.H., CaHkT-lNeTepbypr.

2. Xonkosckuin AnekcaHop Bnagnmmposmnu — 3sasegytowmn OCX PKBE ®Irby3
“lOXHbIN OKPY>XXHOW MeauUMHCKUIA ueHTp PMBA Poccunun”, agMuHmncTpaTop rpyrn-
nbl “Angiopicture”, 3acnyxeHHbln Bpad Poccum, PocToB-Ha-[0OHYy.

3. MacneHHukoB Muxaunn AHOpPEeEBNY — Bpay NO PEHTrEH3IHA0BACKYSPHLIM ANArHO-
CTUKe U iedeHnto (mMaeHbiv cneuyanmncT) OPXMOnJ1, goueHT kadenpbl rpyaHoOn n
CcepaeyvyHO-COCYyANCTON XUPYPrun C KypCaMu PEHTIEH3HL0BACKYNSPHON XUPYpP-
rMn, XUPYpPrudeckom aputMosniorum u xupyprudeckux mHdekumn NYB OIrby
“HMXLL um. H.WN. Muporoea” M3 P®, k.M.H., MockBa.

4. MNnatoHoB Cepren AnekcaHOpoBWY — PyKOBOAMTESNb OTAena cepaevyHo-cocyan-
CTOoW u aHpoBackynapHoin xupyprum F'BY Crée HUKU CIMN nm. N.U. Oxanennase,
K.M.H., CaHkT-lNeTepbypr.

5. TepexnH Ceprein AHATONbLEBUY — PYKOBOAUTENb OTOAENEHUA UHTEPBEHLUVOHHOM
paavonorun ML, “UnbmnHckas 6onbHMLA” K.M.H., MOCKBa.

6. ®eweHko Japbs AHaTONbEBHA — 3aBeayioLLlas ornepauyioHHbIM OTAENEHNEM, Ha-
y4HbIA coTpyaHuk Arey HMUL, TNM MunsgpaBa Poccum, Bpad peHTreHaHaoBa-
CKYJISAPHbIX METOA0B OMarHOCTUKN 1 nevenmns, Mockea.

7. WapadytanHoB Mapat PaBunbeBuy — 3asenytowmn OPXMJ1, MHTEPBEHUMOHHbIN
paguonor FAY3 Pecnybnuku TatapctaH “BCMI”, HabepexHble YenHsbl.

8. LLykypoe ®duppgasck baxoaypoBuy — pykOBOAUTENb NabopaTtopun MHTEPBEHLMN-
OHHoW paauonorum Arey HMUL, TNMM Munsgpasa Poccuu, Bpad peHTreHaHao-
BaCKYJIAPHbIX OMArHOCTUKU N NeYeHmns, K.M.H., Mocksa.
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Joknagbi:
. “NMpumeHeHne cuctemMbl Angiodet B ne4eHnmn TpoMO0TUHECKNX MOPaXeHUn apTepuin”.
2. “CybToTasibHbI CTEHO3 NOYEYHbIX apTEPUI C ABYX CTOPOH”.
3. “MegukaMeHTO3HOe NieyeHmne KOMopPOUAHbBIX NALUNEHTOB C ULLEMUEN HUXKHUX KOHEY -
HOCTEN”.
4. Ombonmnsauuys AB-manbdopmaumm 6egpa ¢ Cnonb30BaHNEM KITEEBbLIX KOMMO3ULVINA.

—_

B xome mactep-knacca nposeaeHo 9 BbICOKOTEXHONOMMYHbIX BMELLATENLCTB MOBbI-

LLIEHHOM CNTIOXHOCTM MO BbILLEYKa3aHHbIM HarnpaBieHUsIM:

1. DHOonpoTe3npoBaHMe aopThl y NaUMEHTa NOCse aMmnyTaumy BEpXHEN TPETKU NpaBo-
ro 6egpa: NyHKUMOHHbIN A0CTYN NMoA yibTpa3BykOBOW HaBuraumemn, npeaylumpaHme,
COXpaHeHne KPOBOTOKa B NMPaBOW BHYTPEHHEW NoaAB3O0LLHON apTepumn npun bugyp-
KaLMOHHOM 3HA0NPOTE3NPOBAHNM a0pPThl

2. OHOonpoTe3npoBaHmMe aopTbl MO NOBOAY aHEBPU3Mbl NEBOW OOLLEN NOAB3O0LLHOMN
apTepun Npu OKKITIO3MOHHO-CTEHOTUYECKOM MOPaXEHMW MOAB3AO0LLHLIX apTepUn,
XMHK no metoamke CERAB ¢ mnMcnonb30oBaHWMEM YHUNATEPaNbHOIO KOMIMOHEHTA
aHpgorpadTa.

3. Pekananmnsaums kKOHTponatepasibHbiM W pPeTporpagHbiM negasnbHbli OOCTYMNOM,
nebankuHr cuctemomn Jetstream, aHrmonnacTtmka U CTEHTUPOBAHWE, MO NoKa3aHu-
SIM, CTEHTOM C JIEKAPCTBEHHbLIM NOKPLITUEM MPU TOTASIBHON OKKJTKO3MW NMOBEPXHOCT-
HoW GedpeHHON apTepun.

4. Dmbonnsauns aHeBpU3Mbl BEPXHEOOJSIEBOV BETBW MPaBOW MOYEYHOW apTepumn
MoCJsie pe3eKkunm BEPXHEN O0AN JIEBOW MNOYKM MO MOBOAY OMyXOJIn.

5. BCY3WU-koHTponpyemasi aHrmonnactuka n cTeHTupoBaHnue 6eapeHHO-NOAKOIeH-
HOro CerMeHTa.

6. PekaHanuzauus nepBuYHbIM NeganbHbIM OOCTYNOM Mo, YibTPa3ByKOBOW HaBura-
Lumen oucTanbHOM Nopumn NOBEPXHOCTHOM 6eapeHHOM apTepun, NOce HeyoayHowm
MOMbITKN aHTerpagHom pekaHanuaawunmm; aHrnonaacTmka M CTEHTUPOBAHME CTEHTOM
C JIeKapCTBEHHbLIM NMOKPbITUEM.

7. BannoHHas aHrmonsacTuka U CTEHTMPOBAaHME NOAB340LUHbIX BEH CieBA Mo NoBoAy
MTPC n cuHapoma Mesa—TepHepa.

8. PekaHanuzauus, aHrnonsacTnka n CTEHTUPOBaHME, NO NOKA3aHMAM, CTEHTOM C Ne-
KapCTBEHHbIM NOKPbITUEM C NpuMeHeHneM CO,-aHrnorpadum cnctemon Angiodroid
(“zero lodine™).

TpaHcnaumsa Benacb HernpepbiBHO Ha nopTan www.angiopicture.ru n obcyxaanach
OHnawH B rpynne Angiopicture B Telegram.

Bnaropapum Poccuiickoe HaydHoe OOLWEeCTBO WMHTEPBEHLMOHHbLIX KapAMOaHrno-
JIOroB 1 NNYHO ero npe3upeHTa akagemuka J1.C. KokoBa 3a oka3aHHY Hay4HYIO U UH-
dOopMaLMOHHYIO NOAAEPXKKY HaLLEn KOHDEPEHUMN.

Mopaepatop“Angiopicture-2024”,

3amMecTuTenb Nnpeacenarens POCCUNCKOro Hay4YyHoro
obLecTBa MHTEPBEHLMOHHbBIX KAPANOAHTMONOroOB,
PYKOBOAUTESb LLEHTPA CMAaCeHNS KOHEYHOCTEN,
3aBeayLnn OTAENEHNEM COCYONCTON XNPYPrum
PocToBCcKOI KNMHMYECKOM BONbHULIbI,

rmaBHbIN CepaevYHO-COCYAUCTbIN Xpypr

drey3 “tooOML, PMBA Poccun”,

3acnyxeHHbIn Bpad Poccun

XKonkosckun AnekcaHap BnagymmpoBuy
Ten. +7 903 401 46 85; e-mail: angiopicture@mail.ru
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Post-release
Master class on peripheral interventions
«Piece for four hands» from the series Friday
meetings of Angiopicture with live surgery
in Rostov-on-Don

Master class of the Russian Society of Interventional Cardioangiology on peripheral
interventions «Piece for four hands»( from the series Friday meetings of Angiopicture
with live surgery) was held on October 24, 2024, in Rostov clinical hospital (Rostov-
on-Don) with scientific and informational support of Russian Society of Interventional
Cardioangiology.

The key subjects of this event were:

+ Management of occlusive lesions of the aortoiliac segment

- Sten-grafting of the aorta in cases with complex anatomy

+ Use of embolization technologies in various clinical situations

« Treatment of limb-threatening chronic ischemia: debulking, pharmacological
technologies, retrograde access

+ New trends in the treatment of venous pathology: stenting of major veins

Lecturers and participants of surgical live cases

1. Alexey Antropov — Head of the Department of endovascular surgery, City hospital
Ne14 (St. Petersburg).

2. Alexander Zholkovsky — Head of the Department of vascular surgery of Rostov
clinical hospital of the South district medical center, Federal medical and biological
agency of Russia, Website administrator of the «Angiopicture» group, honored
medical doctor of Russia (Rostov-on-Don).

3. Mikhail Maslennikov — Cand. of Sci. (Med), physician (head specialist) of the
Department of endovascular surgery, assistant professor of the Department of
thoracic and cardiovascular surgery with the courses of endovascular surgery,
surgical arrhythmology and surgical infections of the Institute of postgraduate
education of Pirogov National medical and surgical center (Moscow).

4. Serguey Platonov — Cand. of Sci. (Med), Head of the Department of cardiovascular
and endovascular surgery of Djanelidze scientific research institute of emergency
medicine (St. Petersburg).

5. Serguey Terekhin — Cand. of Sci. (Med), Head of the Department of interventional
radiology of the medical center “llyinskaya hospital” (Moscow).

6. Daria Feschenko — Head of Operative department, research fellow, specialist
in endovascular methods of diagnosis and treatment (Moscow).

7. Marat Sharafutdinov — Head of the Department of endovascular methods of
diagnosis and treatment, interventional radiologist of the Hospital of emergency
medicine (Naberezhnye Chelny).

8. Firdavs Shukurov — Cand. of Sci. (Med), Head of the laboratory of interventional
radiology of of National Medical Research Center of therapy and preventive
medicine of the Ministry of Health of Russia, specialist in endovascular methods
of diagnosis and treatment (Moscow).
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Presentations:

“Use of Angiodet system for the treatment of thrombotic arterial lesions”.
“Bilateral subtotal stenosis of the renal arteries”.

“Drug therapy of comorbid patients with lower limb ischemia”.
Embolization of AV hip malformations using glue compositions.

Nine complex interventions using high-technological techniques were performed

during the master class:

1.

(&)}

Stent-grafting of the aorta in a patient after the amputation of the upper third of the
right thigh: puncture access under US-navigation, pre-suture preservation of the
blood flow in the right internal iliac artery with bifurcation aortic stent-grafting.

. Stent-grafting of the aorta for the aneurysm of the left common iliac artery, occlusive-

stenotic lesion of the iliac arteries, chronic lower limb ischemia, using CERAB
technique with unilateral endograft component.

. Recanalization using contralateral and retrograde pedal access, debulking using

Jetstream system, angioplasty and stenting (if indicated) with a DES for total
occlusion of the superficial femoral artery.

. Embolization of the aneurysm of the upper lobe branch of the right renal artery after

left kidney’s upper lobe resection for tumor.

. IVUS-guided angioplasty and stenting of the femoropopliteal segment.
. US-navigation guided recanalization of the distal segment of the superficial femoral

artery using primary pedal access after failed attempt of antegrade recanalization;
angioplasty and stenting with DES.

. Balloon angioplasty and stenting of the left iliac veins in patients with

postthrombophlebitic syndrome and May-Thurner syndrome.

. Recanalization, angioplasty and stenting, if indicated, with DES using CO,-

angiograpghy and Angiodroid system (“zero lodine”).

The Master-class was broadcasted at the www.angiopicture.ru site and discussed

online in “Angiopicture” Telegram channel.

We would like to express our gratitude to Russian Society of Interventional

Cardioangiology and Its President Prof. Leonid S. Kokov for scientific and informational
support of the conference.

Moderator of «<Angiopicture-2024»

Vice-President of Russian Society of Interventional
Cardioangiology, Head of Limb salvation center,
Head of the Department of Vascular surgery, Rostov
clinical hospital

Head cardiovascular surgeon of Southern district
medical center of the Federal medical and biological
agency of Russia

Honored medical doctor of Russia

Alexander V. Zholkovsky
Phone. +7 903 401 46 85; e-mail: angiopicture@mail.ru
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Enena [laHnnnoBHa borarbipeHKo

Elena Bogatyrenko

Pepakuuysa “MexayHapogHOro XXypHana nHtep-
BEHUMOHHON KapguoaHrnoaormm»”" nosgpasngaeT
C tobuneem 6GECCMEHHOro OTBETCTBEHHONO Cek-
peTtapsa penakumun, cekpetapa Poccuickoro Hayy-
HOro obLecTBa MHTEPBEHUMOHHbIX KapaMoaHrno-
noroe, Bcemu yBaxaemyw Eneny [JaHnmnnosBHy
BoraTbipeHko.

ABNAACL MHOIONETHUM 3P PEKTUBHBIM COTPY/-
HUKOM Hay4HO-NpakTU4YecKoro LUeHTpa WHTEPBEH-
UVOHHOW KapauoaHrunonorun, E.[. BorartbipeHko
npuHuMmana n NpuHMMaeT akTUBHOE y4acTue B CO3-
naHum n pabote Poccuiickoro Hay4Horo obuiecTsa
MHTEPBEHUMOHHbIX kKapauoarmonoros (PHOUK),
“MexayHapoaHoro >ypHana WHTEPBEHLMOHHON
KapgmoaHrmonormm” un exerogHom Poccuinckon

The Editorial Board of “International Journal of
Interventional Cardioangiology” greets its long-time
executive secretary, the secretary of Russian Society
of Interventional Cardioangiology, highly esteemed
Elena Bogatyrenko on her jubilee.

Being along-time effective employee of Scientific
and Practice Center of interventional cardioangiolo-
gy, Mrs Bogatyrenko played and still plays an active
role in the formation and the activities of Russian
Society of Interventional Cardioangiology (RSICA),
“International Journal of Interventional Cardio-
angiology” and annual Russian School of young ex-
perts in endovascular surgery in Souzdal. She has
done a lot for the revival of the tradition of such
schools implementation. She is the irreplaceable
head of the technical organizing committee of these
schools, directing the preparations and coordinating
the work during the event. At the same time, she
conducts a voluminous and fruitful work in the field

LIKOJIbl MOJIOAbIX CMELUNANTNCTOB MO PEHTIEH3HOO-
BackynspHon xmpyprum. Ocobo cnenyeT OTMETUTb
3acnyru E.[l. BoraTtblpeHKO B BO3POXAEHUN Tpaamn-
ummn npoeegeHns LLKonbl Monoapix CreumanncToB
B Cyspnane. OHa HEM3MEHHO BO3INaBAsgeT OpraHu-
3aUMOHHO-TEXHMYECKU KoMuTeT LLIKonbl, pykoBO-
ONT BCEW NMoaroTOBUTENbHOW paboToW, BbINOAHAET
dYHKLUMM KoopanHaTopa B nepunog, paboTbl LLkonbl.
MapannenbHO ¢ 3TUM OHa BeAeT OONbLUYIO U MNo-
NOTBOPHYIO paboTy Mo COTPYAHUYECTBY U CBA3SAM
C MHOCTPAaHHbIMU crieymanmcTaMmm n obLecTsamu.
B wacTtHOCTK, OHa, 6yay4yn KOOPAUHATOPOM C POC-
CUINCKOW CTOPOHBI, nrpana 3Ha4MmMyto poJib B opra-
HM3auMnM CEKLUUOHHbIX 3acefaHuii C y4acCTuUeEM
PHOWK Ha kpynHeriwem MexayHapogHoM dopyme
EuroPCR. BaxHas ponb npUHaONEexXuT
E.[l. BoraTtblpeHKO U B PYKOBOACTBE TEXHUYECKOMN
M OpraHmM3auMOHHOM MOArOTOBKOW BaXXHbIX MepOo-
npuatun — cbe3poB PHOUMK n MexayHapoaHoro
kypca “CoBpeMeHHble TEHAEHLNM B Ie4EHNN OCTPO-
ro nHgapkTa Mmokapga — oT Teopun K NOBCELHEB-
HOW npakTuke”.

XKenaem EneHe JaHunnoBHE cHacTbs, npogec-
CNOHaJIbHbIX YCMEXOB N KPENKOro 300poBba — 3a-
fiora ee gasibHenwen naog40TBOPHOM AeATENbHOCTH
Ha 6naro PHOUK un “MexayHapoOHoOro xypHana
VHTEPBEHLMOHHOW KapanoaHrnonormum”!

Pepakuns xypHana nosgpasnset E.[l. boratbl-
PEHKO TakXe C BbICOKOW Harpagom — npUCBOEHUEM
en MNoyeTtHo megann nmenu KO.C. MNeTpocsaHa.

of collaboration and contacts with foreign colleagues
and scientific societies. In particular, she was a coor-
dinator and a significant contributor on Russia’s part
in the organization of sessions with the participation
of RSICA at the biggest international forum EuroPCR.
Mrs. Bogatyrenko also played a key part in the su-
pervision of technical and organizational preparatory
work for the most important events — the congresses
of RSICA and the International course “Current
trends in the treatment of STEMI — from guidelines to
current practice”.

We wish Mrs Elena Bogatyrenko a lot of happi-
ness, professional success and good health — the
token of her further fruitful activities in the interests
of RSICA and “International Journal of Interventional
Cardioangiology”!

The Editorial board also congratulates
Mrs. Bogatyrenko on the award of a high distinc-
tion — the memorial Yuri Petrosian medal.

Ne 78, 2024



