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INTERVENTIONAL ANGIOLOGY

PekaHanu3auusa OKK/IIO3UMU Jly4eBOU apTeEpHUH

B OTAA/IEHHble CPOKHU Nnocie BbiMOJIHEHHbIX paHee
TpaHCpaAuaibHbIX BMELLATE/IbCTB:

MO>XHO JIM UCMOJIb30BaTb Ty )K€ apTEpHIO

AN NOBTOPHbIX HHTEPBEHLMOHHbIX Npoueayp?

A.M. babyHawsunn'*, A.11. AyHaya?, [.C. Kaptailios'

" MHoronpogunbHas kinHuka “LieHTp sHgoxupypriv v autotpurncumn”, Mocksa, Poccusi
2 Akafemusi nocTamMiIoMHoro obpasoBaHus @rbyY dMBA Poccum, Mocksa, Poccusi

Bagayqun. OnvicaHbl 6avkaiume v oThaneHHbIE Pe3y/bTarbl MPUMEHEHVSI HOBOK METOAUKU peKaHanim3aumm
rpuv NO34HEV OKKITI03UKn Jy4EBOV/SIoKTEBOV apTepuii (JIyA/JI0A) nocie MHTEPBEHLMOHHbIX MPOLEAYP, BbIrMOJI-
HEHHbIX U3 TpaHCpaanasbHOro 4oCTyra uiv n3 AoCTyrna 4epes JIOKTEBYIO apTepUIO.

O6GocHoBaHue. Kosm4yecTBO BMELLATEe/IbCTB HA KOPOHAPHbIX I HEKOPOHAPHBIX apTepusiX, BbIMOJIHIEMbIX U3
TpaHcpaamnaabHOro 4ocTyrna, OGbICTPO YBENYNBAETCS BO BCEM MUPE. B ¢BS3u ¢ 9TM 0TMeYaeTcs poCT 4acTo-
Thl MO34HUX OKKJIO3UV, 4TO, B CBOI OYepenb, CHUXAEeT BO3MOXHOCTb MOBTOPHOIO UCIMO/Ib30BaHUSI TPAHCPa-
ANanbHOro A0CTyna Assi BO3MOXHbIX [TOBTOPHbIX BMELLATE/IbCTB.

MeTtoasbl. [pu no3gHe okkmo3un JlyA/JI0A npu Hann4dmn naabnvpyemMon fnysibcaumm B NCTaibHOW KyJbTe
MYyHKUUWS U KaTteTepusaumnss ANCTabHOro CerMeHTa 3a OKK/II03uen n petporpaaHas pekaHaavsaumvs JlyA/JIoA
BbIMOJIHSI/INCh C MPUMEHEHNEM METOANKU aHrMornIacTyky rno JoTrepy, npocTori 6aaioHHOV aHrMonaacTyuky uiam
CMeLLUaHHOV MeToanku. [eomMeTpust n AnamMeTp pekaHaan3npoBaHHOro cermeHTa JlIyA/JIoA n KpoOBOTOK B apTe-
puisiX Npearnieybsi 40 Y MOCJIe YCrEeLIHON PeKaHaIn3aumm v B OTAa1€HHOM epuoae OLEeHUBAINCh C MPUMEHE-
HUeM LingpOoBOVi KOMIbIOTEPHOV aHrorpaguv, AoMnIepoBCKOro y/ibTpa3Byka, a Takxe npobbl AsiieHa.
Pesynbtratel. B nepunoa ¢ 2005 no 2011 r. no3aHsas okkmoaus JIyA/JIoA otmevanace B 72 (6,3%) ciay4asix
n3 obLyero ymcna 1135 noBTOpHBLIX npoueanyp karetepusdaumnn. onbiTka pekaHaa3aumy Obiaa npeanpuHaTa
B 61 (84,7%) cny4ae — B 49 npu XPOHUHYECKMX OKK/IHO3USX M B 12 npu nogocTpori okkmo3un JlyA/JIoA.
HenocpeacTBeHHO rocse npoueaypsl ycriex otmeyascs B 52 (85,2%) cny4asx, B Tom yucae B 41 (85,2%)
n3 49 cnyyaeB xpoHu4eckori okkmosun n B 11 (91,7%) n3 12 ciny4yaeB noaoCcTpori OKK3uv. PekaHanu3aums
okkroampoBaHHot JTyA/J10A 3aHumana 30-50% oT 06LLEero BpeMeHY MOBTOPHbLIX MHTEPBEHLIMOHHbIX MPoLe-
Ayp, a cpeaHsisi 4o3a 06s1y4eHus npuv atom coctasssisia 0,8—1,3% ot obLueri 403bl. Kak noka3asa MHOroMepPHbIV
aHann3, AMHa ANCTasbHOM KyJibTY OKKI0AMPOBaHHoM JTyA/JI0A 6bina eAnHCTBEHHbIM aKTOPOM, BIANSIIOLLNM
Ha ycriex pekaHanmsaimm okkaosumv. B 3 (6,1%) n3 49 ciy4aeB XpOHNYECKOW OKK/T03UM OTMeYaiachk rnepgo-
pauumsi ¢ aKkcTpaBasaLmeri KOHTPacTHOro BeLlecTBa 6e3 3Ha4YMbIX KIIMHWNYECKUX nocaeacTsuii. B 3 us 12 cny-
YaeB roA0CTPOV OKKJIIO3UN OTMEYaINCh aHrMorpa@u4eckme npuaHaku AnNciokaLmum TpomMoa U3 OKKJIlANPO-
BaHHbIX apTeEPUIi Y TPOMOOTUYECKOV ambonn3aumn apyrux aptTepuii npeanaeyss (2 JIOA n 1 mMexkocTHasi
aptepusi). Peokkso3un B oTAasieHHbIe CPpoku Habsogannck B 24 (46,2%) n3a 52 criy4aeB ycrneLiHol pekaHa-
nam3aumun. B 2 u3a atux cayyaeB 60J1bHbIM Oblia BbilMOJHEHA MOBTOPHAs peKkaHann3aLms PEOKKIIIOANPOBaHHOM
aprepuu.

BaknoyeHune. PekaHanu3aums no3aHe okkao3m JlyA/JI0A ¢ Lesibio rnoJly4eHusi MOBTOPHOIo apTepuasibHO-
ro AocCTyrna TEXHUYECKU BO3MOXHA Y OTHOCUTEsIbHO 6e3ornacHa. HecMoTpsi Ha BbICOKUI PUCK PEOKKIIHO3UM
B OTZaJIEHHbIE CPOKM, 3Ta HOBasi METOAMKA 03BOJISIET PELUNTL PobieMy [OCTyna B Cayyasix, Koraa aApyrue
TPaAVLMIOHHbIE MEeCTa OCTYyra He MOryT ObITb UCI10/1b30BaHbI.

KnouyeBble cnoBa: TpaHcpaanaibHOe BMeLLaTesibCTBO, Jy4eBasi (paavasibHas) aptTepus, No34Hss1 OKKIIH03Us
JIy4EeBOW apTepuu, pekaHam3aLms rno3aHen OKKIIto3um

PekaHanu3saims OKKJII031m JIy4eBOV apTepumn B OTAAJI€HHbIE CPOKM MOC/1€ BbIMOJTHEHHbIX
paHee TpaHcpaanasibHbIX BMELLaTes1bCTB. ..
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Recanalization of late occlusion of RA after
previous transradial interventions: can we use the
same artery for repeat interventional procedures?

A.M. Babunashvili'*, D.P. Dundua?, D.S. Kartashov’

"Multidisciplinary Clinic Center of Endosurgery and Lithotripsy, Moscow, Russian Federation

2 Academy of Postgraduate education of the Federal Medical and Biological Agency of Russia,
Moscow, Russian Federation

Objectives. We describe short and long term results of new technique of recanalization of late occlusion
of radial/ulnar artery after previous transradial/ulnar interventional procedures.

Background. Number of transradial coronary and non-coronary procedures is growing very fast worldwide.
It can be related to increase in the frequency of late occlusions, which, in turn, eliminates the re-use of radial
access for a possible re-intervention.

Methods. In case of late occlusion of radial/ulnar artery (RA/UA) if the distal stump was palpable pulse,
puncture and cannulation of the distal postocclusion segment and retrograde RA/UA recanalization was
performed using the “Dotter” angioplasty technique, plain balloon angioplasty or mixed technology. Geometry
and diameter of the recanalized segment of RA/UA and blood flow in the forearm arteries before, after
successful recanalization and follow-up was assessed using a digital computer angiography, ultrasound
(Doppler), as well as with Allen test.

Results. Late occlusion of the RA/UA was observed in 72 cases (6.3%) of the 1135 repeat catheterization
procedures in the period from 2005 to 2011. Recanalization attempted in 61 cases (84.7%), 49 in chronic
occlusions and 12 in subacute RA/UA occlusions. Immediate success was achieved in 52 cases (85.2%) of
them in 41 cases out of 49 CTO cases (85.2%) and 11 out of 12 cases of subacute occlusion (91.7%).
Recanalization of occluded RA/UA occupied 30-50% of the total duration of following interventional procedures
and average radiation exposure dose was 0.8-1.3% of the total dose of radiation. According to multivariate
analysis, the length of the distal stump of occluded RA/UA artery was the only factor contributing to successful
recanalization of the occlusion. In 3 out of 49 CTO cases (6,1%) arterial perforation was observed with
extravasation of contrast medium without significant clinical sequelae. In 3 out of 12 cases of subacute
occlusion angiographic signes of dislocation and thrombus embolization from occluded to other forearm
arteries was mentioned (2 UA and 1 interossea artery). Late reocclusions were observed in 24 out of 52 cases
of successful recanalization (46.2%). Of these, 2 patients were subjected to repeat recanalization of reoccluded
artery.

Conclusions. Recanalization of late occlusion of the RA/UA for repeat arterial access is technically feasible
and relatively safe. Despite the high risk of reocclusion in the long run, this new technique allows to solve the
problem of access in cases where no other traditional access sites are available.

Keywords: transradial intervention, radial artery, late occlusion of radial artery, recanalization of late occlusion

BeepeHue

3a nocnegHue [EecsTb JIET 3HAYUTESIbHO
YBENIMUYUIOCH KOJIMYECTBO MHTEPBEHLMOHHbIX
npoueayp Ha KOPOHApPHbIX M HEKOPOHApPHbIX
apTepusix, BbINOJIHAEMbIX N3 TpaHCpaamnanabHO-
ro goctyna. lNepsble HabnopgaTeNbHbIE U He-
6onblUMe paHOOMN3NPOBAHHbIE UCCeA0BaHNS
nokasanam npeunmyLlecTsa 3TOro gocTyna no
CpaBHEHWIO C TpaHCchEMOpPasbHbIM U TPaHC-
OpaxmanbHbiM OOCTYNOM C TOYKM 3peHUs
YMEHbLUEHNS YMCna COCYOUCTbIX OCJITIOXHEHMNI
(1, 2). XopoLlo N3BECTHbI 3TU NpPenMyLLeCTBa
B CNydae NoXusblx 60NbHbIX N BONbHbIX C U3-
ObITOYHOW Maccol Tena, a Takke B HEKOTOPbIX
KJIMHUYECKNX CUTyauUsix, CBA3AHHbLIX C MOBbI-

LUEHHbIM PUCKOM KPOBOTEYEHUA (Hanpumep,
npuv NpuMeHeHun unHrnoutopos llb/llla nnn
TPOMOONUTUKOB) U Y OONbHbLIX C TAXENbIMU
MYJbPOKaANbHBIMMN  MOPAXEHUAMN A0PTbl
noaB3aoWHbIX aptepun (3-5). bonee Toro,
TpaHcpaguanbHaa katetepusaumsa rno3BonadeT
6onee paHHOL MobUnuaauuo 6onbHOro, 60-
nee ynobHa pns Hero, cnocob6CTBYET YMEHb-
LLIEHMIO CPOKOB U CTOMMOCTU rocnutanmsauum
(6, 7). B HepaBHO 3aBepLUEHHOM KPYMHOM
MHOIOLEHTPOBOM PaHAOMU3NPOBAHHOM UC-
cnegoBaHun RIVAL Takxe Obilno noarsepxae-
HO 3HAYUTENIbHOE COKpaLLEHWE YacTOTbl KPO-
BOTEYEHUIN (CEPbE3HblE KPOBOTEYEHUA, He
cBsizaHHble ¢ AKLL) n ocnoxHeHunin, cBA3aHHbIX
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c MecToM gocTynay 6onbHbix ¢ OKC npu TpaHc-
pagvanbHOM OOCTYrNe NO CPaBHEHUIO C TPaHC-
demopanbHbiM, HECMOTPS Ha MCMNOJSIb30BaHNE
3aKpbIBAOLLMX YCTPONCTB Y MOYTU 1/3 OOJIbHbIX
rnocne nyHKuMm OeppeHHon apTtepun (8).
HecmoTps Ha o4eBugHble MNpenMyLLecTBa
TpaHcpagmanbHOro AOCTyna, MHOrMe CBA3aH-
Hble C HUM NPO6GIEMbI A0 CUX NMOP HE PeLUEHbI.
MomMmumo “TpaanuMOHHBIX” CNa3MOB BO BPEMS
nyHKuuun nydeson aptepuu (J1yA), kateTtepusa-
UMs 9TOW apTepum 4acTo NPMBOAUT K YMEHb-
LWEHUIO AnameTpa apTepumn, HEraTMBHOMY pe-
MOLENMPOBAHNIO UM TPOMOOTUYECKOM OK-
K103Mn, KoTopast BcTpedaeTtcas B 3-19%
c/lyyaeB TpaHcpaauasbHbIX BMELIATENbCTB
(1, 9-12). Jo HepaBHero BpeMeHu no3gHue
OKKk/to3mn JIyA nocne nepBoOro BMeLLATESb-
CTBa CYMTaNNUCb MPOTUBOMNOKA3aHWEM K Mo-
BTOPHbIM BMELLATENIbCTBAM 4Yepe3 TOT Xe A0-
CTyn WM Yepes mncunartepasbHylo JTOKTEBYIO
apteputo (JIoA) (13). B nogobHbIX cny4daax
Bpayn OblsiN BbIHYXEHbI UCMOb30BaTh MO0
TpaHchemMopanbHbIli, NMOO KoHTpanaTeparb-
Hbl TPaHCpaamasnbHbI OOCTYMN, PUCKYS NOSy-
YNTb ABYCTOPOHHIOW OKKIO3uno JIyA n cokpa-
TUTb 4YMCNO MNOTEeHUMaNbHbIX MECT [ocTyna
B 6yaywem. C 2005 r. B HAWLIEM y4YpeXOeHUN
Hayanu BbINOJIHATbL peKaHanM3aumio npu nosa-
Hel (bonee 3 Mec) M NoOOCTPON (MeHee 2 Hen)
OKK03uKn JIyA nocne nepBon karetepmsaunm
C UENblo NONy4EHUNST BOSMOXHOCTN MOBTOPHO-
ro NCNONIb30BAHUS 3TOW apTepun 4naga dHO0Ba-
CKYNSPHbIX BMEeLLaTesbCTB.

MeToabl

Monynauua nccnepoBaHus

Okkntosum JIyA/J1oA Habntopganm B 72 (6,3%)
cnydasax m3 obuwero 4ducna 1135 noBTOPHbIX
Karetepusaumi y4eBON UM JIOKTEBON apTe-
pun Ong BbINOAHEHUSA ONArHOCTUYECKUX WIN
NleyeOHbIX 9HA0BACKYISIPHbLIX Mpoueayp Ha Ko-
POHAPHbLIX 1/ nepudeprnyecknx apTepusix.
MonbITKKM pekaHanmsaun OKKITIIOANPOBAHHOMN
JIyA/JI0A ona ee NOBTOPHOro MCMNOJ1Ib30BaHUA
B KayecTBe apTepuanbHOro pgoctyrna Obinn
npeonpuHatel B 61 (84,7%) cnydae mns 72.
Ewe B 9 (12,5%) cnyyasx kateTepm3aumio cer-
MeHTa JIyA 3a OKKJ/H03Men BbIMNOJIHUTL HE yaa-
NIOCb, HECMOTPSA Ha nNyHKumio JIyA (Crimikom
KOPOTKUIM MNOCTOKKJIIO3MOHHBbIN cerMeHT). Ewe
y 2 (2,8%) G0ONbHbIX MyAbC OANCTaNIbHO OT OK-
KJIIO3MMN HE MPOLLYMbIBANCS M3-3a OTCYTCTBUS
KonnatepasbHOro 3anosiIHEHUSA MOCTOKKIO3U-
OHHOro cermenTta JIyA (puc. 1). B 59 cnyuasnx
Oblna NpennpuHATa MonbiTka pekaHanmM3aumm
OKKJIIOOMPOBaHHOM JIyA, a B OCTaBLUNXCH OBYX —

noMbiTKa pPeKkaHannsaumm OKKIIoOMPOBAHHOMN
J1oA. B 6onbwuHcTBE cnyydaeB (57 (96,6%)
60/bHbIX) NOMNbITKA peKkaHanmM3aumn OKKIoOu-
poBaHHOW JlyA BbinonHANacb peTporpagHo,
a B 2 (3,4%) cny4asax— aHTerpagHo, 4epes
MPOTMBOMNOJIOXHYIO (OTKPLITYIO) neyio JIyA.
BonbHbIX BbIGBNAAM MO Hawen 0a3e JaHHbIX,
Kyda MNpPOCNeKTMBHO BBOAMUTCH UHDOpMaums
0 BCex OO0JbHbIX, MepeHecLUIMX dHO0BaCKYNAP-
Hble BMellaTenbcTBa. basa gaHHbIX BKOYaeT
MCcxXogHble aemorpadunyeckne xapakrepuc-
TUKN, KIVHUYECKNE XapaKTEePUCTUKU, AAHHbIE
O npouenype, 0 rocnuTaabHOM nepuoge n 06
oToaneHHbIx pesynbratax. B gaHHbIA aHanu3
Obl BKJTIOYEHDbI NOCenoBaTesibHble BOJbHbIE,
nepeHecLlune Npoueaypy pekaHanmaauym Ok-
KnogmposaHHom JIyA 1 NOBTOPHbIE OMArHOC-
Tnyeckme npouenypbl UM YPECKOXHbIE BMeE-
watenbcTtBa (HKB) B nepuog ¢ anpens 2006 r.
no gekabpb 2011 r. Mubopmauusa o pagmnaum-
OHHOI Harpv3ke Vv Bcex OOsbHbIX, NMOoOBeEpPr-

Puc. 1. AHrnorpadwus gucrtanbHOro cermeHTa npegnne-
Ybsl U 3aNACTbs NMPU OKKMO3uUKM JTIyA n OTCYTCTBUM Nasb-
NUPyeMon nNynbCauum Ha AUCTaIbHOM MOCTOKKIIO3MOH-
HOM cermeHTe JlyA.

a — yepes JIoA n rmybokue nagoHHble apTepuanbHble

ayru  (oCTpua CTPESIOK) BU3YaNuU3NPYeTCd TOJIbKO
MasneHbKNM y4acTOK AMCTaNIbHOro MOCTOKK/IIO3MOHHOIO
cermeHTa JIyA (ctpenkun). OgHako Ha YpOBHE LLIMNOBUA-
HOrO0 OTPOCTKA JIy4eBOM KOCTWU (yKasaH MYHKTUPHOWN
JINHWEN) B MeCTe, TUMUYHOM NS NYHKUUU CTEHKMU
MOCTOKKJ/IIO3MOHHOIO CerMeHTa cocyna, NpoCBEeT He
BU3yannsnpyeTcs;

6 - apTepuanbHbii KpoBOTOK npu XTO JIyA yepes
~14 Mmec nocne NepBol TpaHcpaauanbHOW KaTeTepmaa-
umn. Yepes JIyA v pacwuvpeHHble KosiiatepalsibHble
BETBM MEXKOCTHON apTepun (YepHbIe OCTPUS CTPENoK)
BU3YaNIM3VPYIOTCA TOJIbKO 06nacTb CAUSAHUSA (YepHas
cTpesnika) rnyboKon 1N NMOBEPXHOCTHOW NaflOHHbIX apTe-
puanbHbIX Oyr (OTMeYeHo 3Be3404koin). JIyA okknoam-
poBaHa Nno BCEW AJIMHE, MOXHO BUOETb TOJIbKO cnaboe
KOHTpaCTVUPOBaHWE MaNEHbKOro y4acTka NoCTOKKIIO3n-

PekaHann3alms OKKJ1l031m Jly4eBOV apTepun B OTAASIEHHbIE CPOKM MOCJ1€ BbIMOJTHEHHbIX

paHee TpaHcpaanasibHbIX BMELLaTes1bCTB. ..

OHHOrO CermeHTa (6es0e ocTpue CTPEesKuM).
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LUIMXCS MOBTOPHOW 3HAOBACKYASIPHOW npoue-
Aype C OOCTYyrnoM M3 pekaHanmM3npoBaHHOMN
JlyA/J10A, Gbina nosny4eHa n3 perncTpauyoH-
HbIX >XYpHanoB, CO34aBaBLUMXCS aBTOMaTuye-
ckn Gnarogapsi COBPEMEHHOMY aHruorpadpu-
yeckomMy 060pya0BaHUIO.

OnpeneneHuvs

XpoHuyeckas ToTasibHas okkno3ua (XTO)
JlyA vinn JIoA onpepensanacb aHanornyHo XTO
KOpoHapHoW aptepun — KpoBoTok TIMI O npwu
MPOOOIKNTENBHOCTM OKKIO3nM >3 Mec. lNoa-
OCTpasi OKKJIIO3US onpenensnach Kak KDOBOTOK
TIMI O-1 npn NpOAOMKNTENBHOCTN OKKJTHO3UM
<2 Hed W/VINN HanNUyYUK aHruorpadpuyeckmnx
MPU3HaKoB MHTPaItOMUHaNbLHOrO Tpomba. Tex-
HNYECKUIA yCreX ONpenensnmy kak BO3MOXHOCTb
nponTK okknoanpoBaHHyo JIyA/JI0A npoBoa-
HUKOM U KaTETEPOM UM COCYO0PACLUNPUTENEM
M OTKPbITb MPOCBET apTepun ¢ NOCNEOYIOWMM
MPOBeAEeHNEM O0CTAaTOYHO OJIMHHOIO (23 CMm
n 6onee) MHTpPoAbOCEPA U ANArHOCTUYECKOrO
Unu NMPOBOOHUKOBOro Katetepa. TexHn4eckyo
Heyaayy oOnpenensanu kKak HEeBO3MOXHOCTb
MPONTM MNOopaxeHne NPOBOAHMKOM W ©Ganno-
HOM/pacLumpuTenemM unmn BbINOJHUTb 3HOOBA-
CKYJIAPHYIO Npouenypy 4epes pekaHanmsmpo-
BaHHyO JlyA, BCneacTBMe 4ero npuxogmsiocb
nepexoauTb Ha 6eapPEeHHY0 apTEPUIO UL KOH-
TpanatepasnbHyto JIyA. OCnoxHeHnss B MecCTe
COCyaMCTOro gocTyna, CBA3aHHble C Npoueay-
pon pekaHanmMsauum, naeHTndnumpoBanm npu
HanuuMM NMoBbIX NoKanbHbIX Menknx (<5 cm)
UM KpynHelx (>S5 cM) rematom, nepdpopauui
CTEHKU Cocyaa, OANCIOKaLLMI OKKITIOONPYIOLLETrO
Matepuana u guctasbHOW ambonusaumm mnnu
MnoBpeXOeHUa APYyron apTepun npennneybs u
3anscTbs.

MeToauka pekaHanusauum

OKKJTIIOANPOBAHHOM JIy4€BOI apTepumn

MeToauky pekaHanmM3auum npu nogocTpomn
OKkkMo3mm JIyA mMbl onuckbiBanu paHee (14).
Mpu pekaHanmMsaummn XPOHUYECKOMN OKKITHO3UKN
JIyA/J10A meToamka HEMHOIo OT/In4aeTCsl.

B cnyyae XpOHMYECKON OKKAIO3UWU MNyJib-
caumio Ha ANCTaNbHOM MNOCTOKKIIO3MOHHOM
cermenTe JIyA/JToA MOXHO 0OHapYyXuUTb Yepes
NAJOHHYIO apTePUabHYIO Oyry, YTO NO3BONSET
MYHKTUPOBATb ANCTasNbHYIO KYJbTIO U0 1 BBE-
CTW B Hee cocynopaciumputenb 5 F (00bl4HO 13
Habopa Terumo RadiFocus®). B HekoTopbIx cny-
yasax nepenada nynbca B kynstio JIyA/J10A BO3-
MOXHA 4Yepe3 MHOrOYMCIIEHHbIE KoJuaTepanm
MOMUMO NaA0HHbIX apTepuasbHbIX ayr (puc. 2).
Yron BBEOEHUS UMbl B MECTE MYHKLUWN O0JIKEH

Puc. 2. PetporpagHasa aHruorpadus nocne nyHKLMn
M KaTeTepmsaumm OUCTaNbHOrO0 AJIMHHOIO (~3 MM)
MOCTOKKJIIO3MOHHOIO cerMmeHTa (6enas ctpenka) JlyA
yepe3 18 mec nocne nepBOro TpaHCPaauanabHOro
BMewartenscTea. KonnarepanbHoe KpoBOCHabXeHne
obecneumBaeTcs M3 MexkocTHoi (1) (6enoe ocTtpue
CTPEeNkKn) 1 NOKTEBOW (2) (4epHoe ocTpue CTPenku)
aptepuii. boratas ceTb pacLUMpPEHHbIX Konnarepasib-
HbIX cOcynoB obecrneynBaeT XOpOLIO MNanbnupyemMyto
NynbCaLMIoO HA MOCTOKK/TIIO3MOHHOM CErMEHTE.

3aBMCETb OT aHaTtomm4yeckoro xopma JlyA Ha
YPOBHE LLUWIOBUOHOINO OTPOCTKA JIy4eBOW KO-
CTU — TUMWUYHOW TOYKM OJ19 ONCTaNIbHOMN MyHK-
ummn JIyA. OB6bI4HO rnybokas n NOBEPXHOCTHAasA
nafoHHble apTepuasbHble Ayrn COeanHATCS,
obpasya guctanbHyto JIyA, koTopasa “HblpseT”
B rmybuHy n panee marmbaetcs, Gopmupys
“BupTyanbHbin” yron 50-60° ¢ NOBEPXHOCTbIO
KOXWN. BaxkHO MOMHUTL 06 3TOM Npu NPOaBU-
XXEHUWN MYHKUMOHHOW UMbl NS KOaKCUanbHOMN
KareTepusauum NpocBeTa apTepunm NPOBOAHM-
KOM 1 pacwmputenem (puc. 3). N3-3a manoro
anameTpa apTepun U KOPOTKOW KyNbTU Mpo-
CTPaHCTBO [J/11 MaHEBPMPOBAHUA MUINON Ha-
CTOJIbKO OrpPaHNY€eHO, YTO AaXe MUHKMAaSIbHOEe
yBeJIMYeHMe UM YyMeHbLUEHMEe HaKoHa Wbl
MOXET NPUBECTU K NOBPEXAEHMIO COCYaa KOH-
YXUKOM UMbl U NPOBOAHUKA (CYOUHTMMANb-
HOE NpoxoxaeHue nnu nepdopauyms), 4To cae-
naeT HEBO3MOXHOW KaTeTepusauntio gmuctanb-
HOM KYJbTU.

Mocne ycnewHom katetepudaunm JIyA/JT0A
06bIYHO BbIMOJIHAMM PETPOrpaaHy0 aHrmorpa-
dUI0 0N OUEHKU COCTOSIHUSA KYJNbTW, APYrnx
KPYMNHbIX apTepuii npeannedbs 1 Konnarepa-
nen, a 3aTeM BbINOJHAAW pekaHanuaauuto
NyA/JToA no Ton xe wmetoauke (“Drilling”,

Ne 64, 2021



INTERVENTIONAL ANGIOLOGY

?f‘EN_‘ |
| =2%200709513615 8

CENTER OF ¢ (P
2007/ Mz 4

07095136

116 7
19/95 (Fr- 31/95}

‘& X angle: 45,30
X

5F dilator DCM fLIn
4

V.168 L7608

Puc. 3. TexHvka nyHKUMN 1 KaTeTepu3aunm AUCTanbHOro NOCTOKKIIIO3MOHHOIO CerMeHTa 1 pekaHanusaumsa XTO JlyA
yepes 36 Mec nocne npeapiayLiero TpaHcpaananbHOro BMeLLaTenbCTBa.

a — NyHKUMS 1 KaTeTepmaaums ANCTaNIbHOro NOCTOKK/IIO3MOHHOIO CErMeHTa HEMOCPEACTBEHHO Ha, TOYKOWM CIUSHUS
NOBEPXHOCTHOM (6efioe ocTpue CTpenkn) 1 rnyobokon (YepHoe OCTpue CTPEeskK) NadoHHbIX apTepuanbHblX Oyr. Yron
MeXAy UIMOM 1 NOBEPXHOCTLIO KOXMW (MYHKTUPHAsS IMHUSA) COCTaBNSET NPUMepHO 45°, NoYTU TakoM Xe yron Mexay
nrnom n aptepuen. ncranbHas KynbTa XOPOLO NAEHTUPULMPYETCA (CTPeNka), K Her nayT konnarepanu OT MeXKOCT-
How apTepun (1A = MA);

6 — nocne pekaHanMsaumm 1 6anNoOHHOK AMnaTaumm OKKIOANPOBAHHOM JIYA MOXHO BUAETb NMPOTSXKEHHYIO ANCCEK-
LIMIO CTEHKW COCyAa, AOXOOSLLYIO A0 YCTbs (YepHble cTpenku), JTIoA B Touke Gudypkaumu;

B — “3aneyartbiBaHMe” AMccekumMn nytem oanTtenbHo 6anioHHon gunatauumn. B cpegHem cermeHTe pekaHannampo-
BaHHOM JIyA MeeT MecTo efBa 3aMeTHas 3KCTpaBasauus (CTpenka), BO3HMKLIAs BCNeaAcTBMe rybokon AMCCeKkLmm
CTEHKM cocyaa;

r — 3aKo4nTeNbHas peTporpagHasa aHruorpadusa BbisBuia XopoLume pedyastaThl Nocae “3anevyarbiBaHna” ouccek-
umu (YepHble cTpenkun). MNMpocBeT pekaHanu3mpoBaHHOW JIyA BoccTaHoBNeH 6e3 NoBpexaeHus unum amboamMsaumm

OKKJTO3MPYIOLLMMN MAaccamMu U3 OPYrnx KPYMHbIX apTepuin npeansieqss.

“Sliding”, “Penetration” — cBepneHue, CKOfb-
XeHune, NPOoTbIKaHME) N C UCMOJIb30BAHMEM TEX
Xe MNPOBOOHUKOB, 4TO MPU pekaHanusauum
XTO kopoHapHbIx apTepuin. B Hayane npoue-
Aypbl Mbl NpeanoyYMTaemM nonb3oBaTbCs rmapo-
GOUbHBIMY MPOBOAHUKAMU C MJACTUKOBbBIM
MOKPbLITUEM C XECTKOCTbIO KOHYuKa ~ 1 r (Ha-
npumep, Fielder FC, Whisper MS). B cnyyasx
3acTapenion, NAOTHOW OKKITIO3UW Mbl MPUMEHSI-
NIV CTPaTEeruto pekaHannsaumy ¢ NoOCTENEHHbIM
YBENYEHMEM XECTKOCTU KOHYMKA MPOBOAHU-
Ka, MCnosb3ys Ans 3TON Lenn NpPOBOLHUKU
Miracle Bros (3-12 r). PacwupuTtensb 5 F, BBe-
JeHHbIr B npoceeT JIyA/JI0A, ¢ ogHON CTOpPO-
Hbl, OEeNCTBYeT Kak MUKpokaTeTep, a C Apy-
rom — obecneymBaeT afgeKkBaTHYIO NMOAOEPXKKY
ONS NPOABUMXEHMS MPOBOOHWKA MPU PETPO-
rpagHon pekaHanudauuun. Onga yBenndeHus
NoOOEPXUBAIOWEN CUlbl U MPOHUKAIOLWEN
CNocoBHOCTU KOHYKMKA NPOBOAHMKA €ro MOXHO
aKKypaTHO NoATankMBaTh K TOYKE MOBbILLEHHO-
ro COMPOTMBIIEHNSA B MECTE OKKJTIO3UN.

B oByx cnyyasax nocne Heynadm petporpag-
HOM pekaHanm3aumm XTO JIyA Mbl cMoOram
YCMELWHO BbIMNOJIHUTL €€ aHTerpagHo 4epes
KOHTpanartepasbHyto nesyto JIyA (nocne 3aBsep-
weHuns YKB). B o6omnx cnyyasnx Obina BbinoaHe-
Ha ycnewHas kaTtetepusaumsa 6GpaxvanbHON
apTepun cTaHOAPTHbIM MPOBOAHUKOBLIM KaTe-
TepoM anameTpom 5 unm 6 F n gnrHoin 100 cm
BON3M OT MPOKCUMANIbHOM KyAbTU OKKIIOOMN-
poBaHHOM JIyA, a Nno3xe pekaHannsauus obina
3aBepLleHa C WUCMOoNb30BaHMEM MNPOBOOHMKA
(c noppepxkonm mMukpokatetepom Finecross
MG) n metToankm, aHanorM4HOM NPUMEHAEMOMN
npu XTO KopoHapHbIX apTepuii. HecmoTps Ha
ycnex aHterpagHon karetepudaumn XTO JlyA
B oboux cny4dadax, gunataymio pekaHannsu-
POBaHHOIo CerMeHTa BbINOJIHUTb HE yOanocb
13-3a OTCYTCTBUA BANNIOHHOro KaTteTepa CooT-
BETCTByOLWEN ONVHbI (puc. 4). Tem He MeHee
aTK OBa cnyydasa UaloCTPUPYT BO3MOXHOCTb
aHTerpagHow pekaHanmsaumm n BOCCTaHOBSE-
HUS HOPMasIbHOrO MNPOCBETa OKKJIANPOBAH-

PekaHann3awusi OKKJio3um nyquoﬁ aprtepun B otaaJ/leHHble CPOKU rnocJie BbIlNoJIHeHHbIX
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Puc. 4. AHTerpagHas pekaHanusaums XTO npaBoii JIYA (NnpumMepHas NpoaoKNTENBHOCTL — 9 Mec) AOCTYNoM Yyepesd

KOHTpanatepanbHyto JIyA.

a — aHTerpagHas aptepuorpadus npeanneybss nocne HeyoayHoW MonbiTKU PEeTPOrpagHoin pekaHanusaumm XTO
npason JIyA (akcTpaBasaums KOHTPACTHOro BELLECTBA MOCNe HEeYyAaYHOM MyHKUMW NOCTOKKIKO3MOHHOMO CerMeHTa
ykagdaHa octpusamu ctpenok). XTO nokanM3oBaHa B AUCTANIbHOM U CPeAHEM CermMeHTax npason JIyA, B MpoKCUMans-
HOM CEerMeHTe HYeTKO npocMaTpmBaeTcs KynbTa (YepHas ctpenka). UA (JToA) — nokTeBas aptepus;

0 — KOpOHapHbIi NnpoBoaHNK BMW 0,014” (oCcTpusi CTPenok) ¢ Noaaepxkkoi KopoHapHbiM 6annoHom OTW 6bin npo-
BEeJEH Yepes OKKJIIANPOBAHHbI CErMEHT ANCTasIbHO B OOLLYIO TAA0HHYIO NasbLEBYIO apTeEPUIO;

B — aHTerpagHas nagoHHas aptepuorpadus noarsepanna nokanmsaumnio AUCTanbHOM YacTu NPOBOAHMKA (YepHble
CTPenkun) B UCTUHHOM NPOCBeTe 00LLEeNn NaaoHHOM NanbLEeBON apTepun.

Hol JIyA B cny4ae 0OCTyna 4Yepes KoHTpanaTe-
panbHyio JIyA.

Bo Bpemsa pekaHanusauum MCTUHHOIO NpPo-
ceeTa JIyA Bpay A0/IKEH Y4nTbIBaTb “BUPTYasb-
HOe” aHaTOMUYECKOE PaCMOJIOKEHME Jy4eBO
apTepun 1 ee NoJioXXeHne OTHOCUTESIbHO KOC-
Ten npepnnaedbss U NMNOMHUTL 00 OTCYTCTBUMU
KpYrHbix 60KOBbIX BeTBer JIyA. OnTuManbHOM
npoekumen onga sudyannsaummn “BUpTyasbHOro
MyTV NPOXOXAEHVS” B C/lydae CYyrnMHUPOBAHHO-
ro NMONOXEHWs npennsedbs SBASETCA nepes-
He3aaHsas, a Nnpy eukcauum nagoHmn 60NbLHOro
Kk OOKy — npaBasi NepefHsisi Kocasi NpPoeKums
30-40°.

MOHATb, YTO NPOBOAHUK MAET K Gpaxuvanb-
HOW apTepun, NMOMOratoT KOCTHbIE OPUEHTUPDI.
Ecnun KOH4YMK NpOBOAHMKA 3aX04AUT B UCTUHHbBIN
npoceeT OpaxuanbHOW apTepun, MOXHO MNO-
4YyBCTBOBATb PE3KOE YMEHbLUEHUE COMpPOTUB-
neHus. locne 9TOro CyLwecTByeT ABa NyTy s
CO34aHus KaHana BHYTPWU OKkO3uun. NepBbii
HanOMMHAET aHrMonIacTuky no Jorrepy ¢ nc-

Nnosb30BaHMEM pacLuMpuTenen, a BTOPoOwn 3a-
KJo4YaeTcs B gunataumm OKKIIOMPOBAHHOIMO
cerMeHTa C MCMNOJb30BaHMEM KOPOHAPHOro
nnn nepudepnycekoro HM3KoNPoPUIbLHOIroO
6annoHHoro katetepa. MNMpu XTO yacTo Habno-
JaeTca oTpuuatenbHoe pemMoaenMpoBaHue
apTepun, BBMAOY YEro gunataumst ¢ UCrosb3o-
BaHMeM bannoHa pasmepom 2,5-3,0 MM 00bIY-
HO MPUMBOOUT K TsKenon auccekumm. Kpome
TOro, aunataumsa 3actapenon v NNoTHON eub-
PO3HOWN OKKO3UM BGannoHamu 60bLLIOro ava-
MeTpa — 3TO BecbMa 6one3HeHHas npoleaypa.
MpepnoyTnTenbHee BbIMONHATL NEPBOHAYasb-
HYlO Oaunataumio ManeHbkum 6annoHom (1,5—
2,0 mM), a 3aTremM MNOCTEMNEHHO YyBeNn4YMBaTb
amameTp npoceeTa Ao pedepeHCHoro gmame-
Tpa okkaupoBaHHOM JIyA. YunTtbiBasd 60b-
LUYIO NPOTSXEHHOCTb XPOHMYECKOW OKKIIO3MK
JIyA, nornyHbiM NpencTaBasgeTcsa NPUMEHeEHNE
OJNIMHHBbIX 6annoHHbIX kateTtepoB (30 MM 1 60-
nee). C aTOM TOYKN 3PEHUSI, HAUITYYLUUM Bbl-
60opomM MoryT cTatb 6ansioHHble KaTeTepbl s
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(Er: 28/31)

Puc 5. Otanbl npouenypbl peTporpagHon pekaHanmaaumm XTO npasoii JIyA (MpoakmTensHoCTb ~ 6,5 mec).

a — peTporpagHas aHrmorpamMmmMa nocne NyHKUMn 1 kateTepuaaLmm nokasana oJnHHbIA AUCTaNbHbIA MOCTOKKTIO3NOH-
HbIA CErMEHT (A/nHa ~ 3 CM) 1 YETKO OYEPYEHHYIO KYJbTIO (YepHas CTpenka);

0 — KOpoOHapHbI NpoBoaHuK Miracle 6 (OCcTpusa CTPENoK) NPOBEAEH Yepe3 OKKAVMPOBaHHbIN cerMeHT. [oka3aHa
HeoObIYHO pacCLUMPEHHas KonnaTtepanbHas BETBb OT MEXKOCTHOM apTepum (IA = MA) kK AMCTanbHOMY NOCTOKKTIO3MOH-
HOMY CErMeHTY;

B — MPMHMMas BO BHUMaHNE O4eHb O0JIbLUYK MPOTSXKEHHOCTb OKK03uK (13,5 CM) BMECTO MHOXECTBEHHOIO pasay-
BaHMS KOPOTKOrO KOPOHapHOro 6GannoHa 6bin pas3gyT OAMH AWHHBIA 6annoH ans 6onbwebepuoBbiX apTepuii
(Bantam o 2.5-150), cCOBMECTUMbI C KOPOHAPHbLIM NPOBOAHUKOM (0,014°);

r — OJHO pasayBaHve AJMHHOro 6annoHa o6ecnednso “cTeHTonogo6HbIA” pesynsTaTt nocsne “sanedvatbiBaHNS” 4JIVH-
HOro paccnousLLerocsi cermeHTa. MNonyyeHHbln MM 6610 LOCTATOYHBIM AN CBOOOAHBIX M 6€30MaCHbBIX MaHUMYNSALLMIA
KaTeTepamMn U YMeHbLLEHUS KPOBOTOKA B PACLUMPEHHbIX KOonnaTepasbHbIX BETBSAX (OCTPUS CTPENOK), YTO NOATBEPX-

Oaet ycnelHoe $hopmMrpoBaHve NpoceeTa.

aHrvonnactTuku nepudepundecknx (6onbLie-
O6epuoBbix) apTepuint gnmHon 100 mm 1 6onee,
COBMECTMMbIE C KOPOHAPHbIM MNPOBOAHUKOM
0,014” (puc. 5). B cnyyasx 6anioHHOW aHrmo-
NaacTUKY Mbl UICMONb30BaNu 6annoHbl AnamMmeT-
pom 2,5-4,0 mm n gamHon 30 ->100 mm.
Mocne ¢dopmumpoBaHUa agekBaTHONo kKaHana
BHYTPU OKKJIO3MWN pPacLUMpUTENb nnu 6anoH-
Hbll KaTeTep 3aMEeHsIN Ha OAVHHLIA (23 cMm)
MHTpoAabtocep gmameTpom 5 F unmn 6 F ¢ uenbto
BBEOEHNS €ro KoH4YMKa B OpaxmalibHylo apTe-
puio (MK, N0 MeHbLLEN Mepe, NoOABELEHUS ero
KaKk MOXHO OnmxXe K MPOKCUMAaSIbHOM OKKJIHO-
3un). BT0 obneryaet nMpoBeneHue pasibHeln-
wmnx 6e3onacHbIX 1 CBOOOOHbLIX MaHUMYNALNA
OMNarHOCTUYECKUMM UM NPOBOAHUKOBbLIMUN Ka-
Terepamm (CM. puc. 5).

Mpwn Hann4yum ceexero TpomMmba B rnpoceeTe
apTepumn (NogocTpasa OKKI3ud) Npu NpoaBu-
XKeHUn pacwmnputenda npomcxoaomT cMmelleHne
CrycTtka, 1 MO>XXHO MCIMOJIb30BATb TOJIbKO NOCTE-
MeHHylo gunataumio GannoHa unr acnupaumio
Tpomba (puc. 6). NMocne “ocBoboxaeHUs” Npo-
cBeTa OT TPOMOOTUHECKNX MACC MOXHO BBECTU
KOHYMK [JIMHHOMO WMHTpOAblOCepa B MPOCBET
OpaxmanbHo apTepun.

KonuyectBeHHasi aHruorpadpuyeckas
OL,eHKa COCTOSIHUSI COCYA0B
(nyyeBoin/nokTeBOW apTepuin)

Jo n nocne npoBegeHns npoueanypbl peka-
HanM3aumm Mbl BbINOJHAIN KOJIMYECTBEHHYIO
anrmnorpaduio (KA) ¢ ucnonb30BaHMEM aHaNn-
Tnyeckomn cuctembl CAAS Il. Ona kaxnon no-

PekaHann3awusi OKKJio3um nyquoy“l aprtepun B otaaJ/leHHble CPOKU rnocJie BbIlNoJIHeHHbIX
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Puc. 6. Npouenypa pekaHanmsauum NnogoCTpor okkno3mm JIOA yeped 4 oHA Nociie NepBol KaTeTepusauumn OOCTy-
rnom n3 JIoA.

a — peTporpagHas aHrvorpadus nocnie NyHKUUW 1 katetepmaaumm OUCTaNbHOMO MOCTOKKTIO3MOHHOIO CerMeHTa
BbISIBU1IA TPOMOOTUYECKYIO OKKJTIO3UIO0 B cpedHem cermeHTe JIoA (cTpenka). Buayanusaumss MeXKOCTHON apTepumn
(cTpenka) yepes konnaTepanbHoe KPOBOCHAOXEHME;

6 — aHrnorpamma rnocse pekaHanmsalmmn NnpoBOAHMKOM NOATBEPAMA HANIMYME CBEXMX TPOMOOB 1 1X JIOKanM3aumio
B cpeaHeM cermeHTe. [MpokcumManbHas 4acTb apTepumn cBo6oaHa OT TPOMOOTUHYECKOro MaTepuana (YepHble CTpes-
Kn);

B — MocJie acnupauum Tpomba C MCnonb30BaHMEM MPOBOAHNKOBOro katetepa 6 F Obina BbisiBNeHa BblpaXeHHas
HEePOBHOCTb KOHTYPOB NpocBeTa (CTpesikm) 6e3 aHrmorpaduyeckmnx NprUaHakoB KPyrnHOro Tpomoa;

r — nocne AOMONHUTENbHOM GanNOHHOM Aunataumm NPOCBET 3HAYUTENBHO yNydwwmncs 6e3 3Ha4YMMON OMCCEKLMN
CTeHkM cocyaa (“cTeHTonoo0HbIN” aHrMorpaduyecknii pesynsrar);

A — MakpodoTorpadus nNoslydeHHOro TPOMOOTUHECKOro MaTepuana.
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M rnocneonepaymMoHHON aHrmorpamMmmbl BblHUC-
nann cnepyowmne KA-napameTtpbl: pedepeHT-
HbIA AgUaMeTp cocyana, AJIVIHY OKKITO3UK, OJINHY
ONCTaNbHOWM KyNbTU (PaCCTOAHME MeXOyY TOHKOMN
C/MSIHMSA NafdOHHbIX apTepuanbHbIX Ayr U guc-
TasibHbIM KOHL,OM OKKJIIOAMPOBAHHOIO CErMEeH-
Ta) N GUHANBbHBIN MUHUMAalbHBLIA OMaMeTp
npoceeta (MA[1), Nnony4yeHHbIN Nnocne pekaHa-
nmsaumn U gunataumn  OKKIKOMPOBAHHOIO
cermeHTa JIyA/J1oA. Bce BblYUCIEHUSA NPOBO-
ANV nocne BHyTpMapTeEPUaNbHOro BBEAEHUS
CNa3MOoJINTUYECKON CMECHU, COCTOodALLEeNn U3
100 Mr HUTpOrAMuepuHa 1 2,5 Mr Bepanammna.
nsa oueHKn oTganeHHblX pe3ybTaToB BbIMOJ-
HANW peTporpagHyio aHrmorpaduio JIyA/J10A,
a Takke ynbTpas3ByKOBYK ponrneporpaduto
n/vnn npoby AnneHa.

AHanun3 gaHHbIX

JaHHble BbipaXannucb B BUOE CPEOHUX 3HA-
yeHu (mean) = SD gna HenpepbIBHbIX Nepe-
MEHHbIX U B MPOLEHTax AJis KaTeropuasbHbIX
nepemMeHHbix. C MNOMOLLbIO NOrMCTUYECKOro
perpecCcroHHOro aHanmsa 1uayyasnam BO3MOXHbIE
CBA3M Mexay dakTtopamu, 3aBUCALLMMMKN OT
6ONbHOro 1 OT Npoueaypbl U ONpPeneneHHbIMN
Ha OCHOBaHMM OOCTOBEPHbLIX OAHOMEPHbIX aHa-
nun3oB (p <0,1) nokazarenen paHHUX 1 OTOANEH-
HbIX pe3ynbTaToB. BbiBOOMAM OCHOBaHHYIO Ha
MOLENN TOYEYHYIO OLEHKY OTHOLLUEHU PUCKOB
n cooTtBeTcTBylowme 95% pgoBepuTeENbHbIE
mHTepBansl (OAWN) (ecnn npumeHnmo). OgHo-
MEPHbIE aHaNM3bl A9 HEMNPEPbIBHbIX (PakTOPOB
BbIMOJIHS/IN HA OCHOBAHUM JIOMMCTUYECKOro pe-
rPEecCMOHHOro aHanmsa, AUCNepPCMOHHOro aHa-
nn3a ANOVA nnm HenapameTpuyeckoro Kpmte-
pusa YunnkokcoHa—MaHHa-YuUTHuU (npmn crtatu-
CTMHYECKNOOCTOBEPHOMOTINYMMpPacnpeneneHus
OT HOPMbI U NpU MasioM pa3mepe BblOOPKK
B rpynnax cpaBHeHus). B cnydyae ogHOMEpPHOro
aHanmaa noporomM CTaTUCTNHECKOW 3HAYMMOCTH
cuutanu 0,1. Bce octanbHble CTaTUCTUYECKME
aHanu3bl NPOBOAUAN C UCMONb30BAHMEM [BY-
CTOPOHHEr0 YPOBHS 3HAYMMOCTU 5%.

Pe3ynbraTtbl

UcxopHblie xapakTepucTuku

Mbl npoaHanM3npoBann pedynbTatbl peka-
Hanm3aummn 61 OKKNIOAMPOBAHHOIO CEermMeHTa
JlyA/J10A y 61 nauyeHTa nocne paHee BbIMNOJ-
HEHHbIX 9HA0BACKYJ/SIPHbIX Mpoueayp ¢ AOCTy-
namu 13 JIyA n JIoA. CpegHuii Bo3pacT nauu-
eHToB cocTaBun 61,5 + 9,8 roga (ot 45 no
84 net), 51 (83,6%) naumeHT Obl1 MY>XCKOro
nona, y 5 (8,2%) 6bin caxapHbli auaber.

MpomMexyTok Mexay WMCXOOHOW TpaHcpagu-
aNbHOW/TPaHCNIOKTEBOW NpoLenypon n no-
BTOPHON KaTeTepudaunen (pekaHanmsaumnen)
cocTaBnan oT 2 gHen o 5,9 roga (B cpegHem
326 = 469 pgHel). BONbWMHCTBO NaUMEHTOB
(n = 49, 80,3%) nmocTtynunm C XPOHUYECKOMN
okknto3nen JlyA (48), y 1 6onbHOro Obina
XpoHunyeckaa okkno3us JIoA. Y ocTanbHbIX
12 (19,7%) nauyieHTOB MMeNna MecTo noao-
cTpasd okko3unsa (11 nydesbIx 1 1 loKkTEBAdA ap-
Tepusi). 13 52 cnyyaeB yCcrneLwHowm pekaHanmsa-
umn B 17 (32,7%) 6bina ncrnosib3oBaHa MeETOAN-
ka no HoTttepy, B 22 (42,3%) — GannoHHas
aHrmonnacTtuka 6e3 npeaBapuTesnbHOM Npoue-
aypbl JoTTepa, a B 13 (25%) cnyyaax npume-
Hanacb KomMOuHmpoBaHHaa mMetoamka. M3 11
cnydyaeB TpombocogepXkalmx rnoaocTpblX OK-
KJIIO3M1IN Mbl MPUMEHSIN pekaHann3aumio npo-
BOOHMKOM 1 BaN/IOHHYI0 aHrMONNacTUKy TOsb-
KO y 4 60NbHbIX, OaNNIOHHYIO aHMMONIacTUKy
rnocrne npegBapuTenbHOM Tpomboacnupauum
— vy 1, pekaHanuzdauuto no Jottepy —y 3 n
KOMOWHWUPOBAHHYIO METOoAMKYy — Takxke y 3
OonbHbIX. 13 41 cny4dasa ycnewHon pekaHanm-
3aumm XpoHmnyeckom okko3uun JIyA/J1oA Bbl-
LIeHa3BaHHble MeTOAVKM NpuMeHanmcb B 13
(31,7%), 18 (43,9%) n 10 (24,4%) cny4dasax
COOTBETCTBEHHO. [locne ycnewHom pekaHanu-
3auUnmM Mbl BbINOJTHANM KOHTPOJIbHYIO aHrmorpa-
dunio y 34 60NbHbLIX C UCMOJIb30BAHMEM UHTPO-
abtocepoB 5 F (19 60nbHbIX) U 6 F (15 60/1bHbIX)
n YKB y 18 605bHbIX, npuiemM y 16 U3 HUX B
pekaHannM3npoBaHHYIO apTeEPUI0 BBOOWAN UH-
Tpoabtocep 6 Fay2-7F

AHrnorpadpumyeckme xapakTepucTukm

OKKJTIIOANPOBAHHbIX JTY4EBOW U JIOKTEBON

apTepuii

Ona nposepeHus panbHEMWNX aHaan3os
Mbl BUpTyanbHO pasgenunu JIyA/J1oA Ha 3 paB-
HbIX CerMeHTa (AMcTanbHbIN, CPEOHMNIA N NPOK-
cuManbHbI). B nopaBngiowemM OO0NbLUMHCTBE
crlydaeB OKKJO3UM OOHapyXmBaimMcb B AUC-
TanbHOM U cpegHeM cermeHTtax. B 6 cnydasx
OKKJII031SA nopaxana JIyA no Bcen OjvHe.
B 2 cnyyasax mbl pekaHanmuampoBanu OKKIoaN-
poBaHHylO JIyA C BbICOKMM OTXOXAEHMEM OT
OpaxuanbHoi aptepun (puc. 7). OduameTtp
okkntogupoBaHHon JIyA/JToA coctanan 2,0—
3,77 (B cpeaoHem 2,6 = 0,42) MM, a cpenHss
MPOTSKEHHOCTb OKKNO3Un — 81,9 +42,7 (18,7-
223,9) mMm. Elle ogHMM BaxKHbIM napamMeTpom
aBngeTca onuHa kynbstn JIyA (n3amepeHHasa ot
TOYKM CNUSHUS NaAOHHbIX apTepuasnbHbIX Oyr
[0 KOHEe4YHOW To4dkm okkno3nm). OHa konebda-

PekaHann3alms OKKJ1l031m Jly4eBOV apTepun B OTAASIEHHbIE CPOKM MOCJ1€ BbIMOJTHEHHbIX
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Puc. 7. MNpouenypa pekaHanudaumm XTO npasoit JIyA, oTxoasuieli oT NpokcuMasnbHOW YacTu GpaxuanbHo apTepun.
a, 6 — petporpagHas aHrnorpadusa nokaswiBaet XTO npasoit JIyA (Npeanonaraemas Npoao/KUTENbHOCTb 6 Mec)
C KJIMHOBUOHOW KynbTein (CTpenka) 1 pa3BuToe KoslaTepasibHoe KPOBOCHaBGXEHME N3 MEXKOCTHOW (6enoe ocTpue
ctpenkun) n JIoA (4epHoe ocTpue ctpenkm). OTMeTUM, 4TO “TpaanumoHHasn” budypkauns GpaxmnanbHoOM apTepun Ha

YPOBHE Npeanseybs He BUOHA;

B — aHrnorpadwunsa nocne pekaHanusaumm XTO B AMCTANbHOM 1 cpegHeM cermeHTax JIyA noarsepxaaeT OTaenbHoe
ee npoxoxaeHune (cTpenka) n otcyTcTeue budypkaumm bpaxmansHoin aptTepun. JIOA nokazaHa OCTPUEM CTPENKU;

r, 4 — aHrmorpadus nocne 3aBepLUeHNs NPOLEAyPbl pekaHanM3auum NoATBEPXOAeT BbICOKOEe OTXoxaeHue JIyA ot
6paxvansHoi apTepun. NHTepecHo, 4to XTO nokanu3yeTcst TONbKO B npeparsedeBoit yactu JIyA n, HeCMOTpS Ha
ee NPOTSXKEHHOCTb, NpoKcuMarnbHas (bpaxunanbHas) 4acTb JIYA BbIrSAUT aHrnorpaduyeckm MHTakTHOM.

nacb ot 0,6 0o 12,2 (B cpeoHem 4,9 = 2,8) cm.
Bo Bcex cnyyasax XpPOHMYECKOW OKKI3Un
JlyA/J1I0A, moOMMMO 4acTo BCTpPeYalLWmXCs
Konnatepanen 4epes3 nafgoHHbie apTepuvalb-
Hble Oyrn, MOXHO BbISBUTb Konjaatepanu oT
MEXKOCTHOW apTeEpPUN U MESIKUE BETOUKN, NOY-
LiMe OT HEOKKTIOONPOBAHHOW apTepumn npea-
nneybs (NOKTEBOW mMnM nydesomn). B 7 ns 12
cjlydaeB NOAOCTPONM OKKIIO3UU UMESIUCL BU-
OVMble Konnatepanu K 4pyrov aptepum npea-
naeybs, NOMMUMO NAO0HHbIX KOJislaTepasbHbIX
apkagn, Mexzay JiydeBOM U NOKTEBOW apTepus-
MK, a B 5 cnyyasax gucrtanbHas kynbta JIyA/
JIoA 3anonHsanack TONbLKO 3a CYET Nafg0HHOIro
apTepuasnibHOro KpoBoToka (0COBEHHO, ecnu
OKKJIIO31S1 pal3BmBasiaCb MEHEEe 4YeM 4epes
4 pHS).

MapameTpbl paanaLMoOHHOVW Harpys3Ku,

KOHTPaCTHOrO BELLECTBA U BPEMEHHbIX

MHTEpPBaJoB

Bpemsa, Tpebyemoe naOns BbINOJIHEHUS
YCNELLHOW pekaHanmsaunm OKKIoANPOBAHHON
JIlY4EBON U/ NOKTEBON apTepun, COCTaBJIs-
no 5-49 (B cpegHem 16,4 £ 9,9) MuH. B aTOM
cnydae obwas npoao/KUTENbHOCTbL 9HAOBA-
CKYJIAPHOIrO BMeLllaTtesnibCTBa Ha KOPOHAapPHbIX
nnu nepudepnyecknx aptTepusax (Bkyas pe-

kaHanuzauuio JIyA/J1oA) konebanacb ot 12 oo
123 (40,8 £ 29,0) munH. PekanHanmaauua nyde-
BOW/NIOKTEBOW apTepun 3aHnmana ot 7 oo 84%
(B cpeaoHeM 40,9%) oT obLuer NpoaoIKUTENb-
HocTu YKB nnu gnarHoctmnyeckon. losa paau-
AUMOHHOW Harpy3Kky BO BPEMS pekaHannsaunu
NlyA/J1oA coctaengana 3,3-916,2 (B cpegHem
48,7 = 128,3) mklp/mM?, 4TO CcOoCTaBnsno oOT
0,1 no 23% (B cpeaoHemM 1%) oT obLeln no3bl
0b6nyyeHus, Nosly4eHHOro BO BpeMs nocneay-
owero YKB vnn gmnarHoctndeckoro Bmella-
TenbcTtBa. B peanbHOCTW, Bbllleyka3aHHbIe
[03bl 06/1y4eHNsT U NPOAOIIKNTENBHOCTb MPO-
uenyp pekaHanmsaumun JIyA/JIoOA v Bmewa-
TeNbCTBA Ha KOPOHApPHbIX apTepusax OYEeHb
CUJIbHO BapbMpoOBasM B 3aBUCUMOCTU OT TuMna
YKB (cm. Tabnuuy).

XoTa B cpeOoHeM paavauMoHHasa Harpyska
BO BpeMs pekaHanusaumn JTlyA/J10A Obina HU3-
kot (0,8-1,3% oT obLel 003kl 06/yYeHns ons
BCcex BbllleykasaHHbIx YKB), Bpemsa, Tpebdye-
MO€e AN pekaHanu3auun OKKIIoOMPOBAHHOM
apTepun goctyna, 6b110 CONOCTaBMMO C NPO-
OOJIKNTENBHOCTBLIO OCHOBHOM NpoLenypbl NoY-
T B 30% cnyydaeB ansa KoHTposibHom KA + HKB
ad hoc nnu nnanmpyemoro YKB n noutn B 50%
cnydyaeB KAl CpepgHuii 06bEM KOHTPACTHOIro
BELLEeCTBa, MCMNOJSIb3OBAHHOIO BO BpeMs pe-
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TaGnmua. 3aBMCUMOCTb [03bl 0ONY4EHNS U NMPOAOIKUTENBHOCTM PeKaHanM3aumy ny4eBoii/NIOKTeBO apTepuii oT Tuna

BMELLIATE/IbCTBA HA KOPOHAPHbIX apTEePUSIX

KoHtponbHas KAT (n = 34) Kou'rpoana(s:1K=A:' 2-; 4KB ad hoc MnanoBoe YKB (n = 6)
CpepHee + SD
scoro | PRI | yooro | PEKMATMSAMS | poerg | PeKAMEALY
[o3za obnyyenus, | 2705,6 + 21,8 +£32,3 12014,1 £ 122,7 £ 265,7 5274 £ 70,1+48,3
MKkl p/m? 2160,1 8932,6 4052,9
Bpemsi, MuH 26+ 15,8 15,2+9,7 69,9 +29,1 19,1+10,8 68,7 £ 30,2 18+ 10,1

KaHanmsaumm okknoguposaHHowm JIyA/JI0A,
coctaBnan 45,7 + 17,8 (ot 15 o 90) mn.

HenocpepctBeHHble

aHrnorpadpuyeckme pesynbtaTtbl

YcnelwHasa pekaHanmsaums n BOCCTaHOBIEe-
HMe aHTerpagHoro KPoOBOTOKA M MPOCcBeTa OK-
knogmpoBaHHo JIyA/JTOA OblIi OTMEYEHHDI
B 52 (85,2%) cny4dasx. Nouenypa 6bina ycnewu-
HO 3aBepweHa B 11 (91,7%) n3 12 cnyyaes
nogocTporo Tpom6o3a JlyA/JToAn s 41 (83,7%)
n3 49 cnyyaeB XpPOHUYECKOW OKK3uun JIyA/
JToA. ®uHanbHbli MO, n3MepeHHbIl nocne
3aBEPLUEHNSA peKaHanm3aumm OKJIANPOBAH-
HOWM apTepun gocTtyna, coctaenan 2,15 = 0,4
MM. YTO KacaeTca MeToaAMKM pekaHanusaumm,
TO nocne pekaHanusdaumu no dottepy MAN
coctasnan 2,12 = 0,35 mm, nocne mM3onupo-
BaHHOW OanNIOHHOW aHruvonnactTukm — 2,16 *
0,49 mm nn 2,17 = 0,32 MM nocnie NPUMEHEHUS
KOMOUWHMpPOBaHHOW MeToamkn (p = 0,942).
Mocne pekaHanmMaaumm 1 aHrMonaacTuku no-
JocTpoin okkno3um JTIyA/J1oA nonyyeHHbin MAT
Obln 3HaYUTENbHO 6OSbLUE, YEM B Cllydae Xpo-
HUYECKOW OKKNo3UNn, 2,47 = 0,53 MM n
2,07 = 0,32 mm cooTBeTcTBeHHO (p = 0,002).
OOHOMEPHbIV NOrMCTUYECKOM PErPECCMOHHbIN
aHanmM3 He BbISBW 3HAYMMOW KOppensauumn
MeXxnay nokasaTensaMm HenocpeacTBEHHOrO
ycrnexa M pacCcYUTaHHOM MNPOAOSIKUTENbHO-
CTblO CYLLLIECTBOBAHMS (“BO3pacTOM”) XpOHMYe-
ckom okkno3um JIyA/J1oA (OLU = 0,97, 95% U
0,94-1,01, p = 0,269). Ycnex npouenypsl 3a-
BUCUT OT AJMHbI Kynbtn (OLU = 1,94, 95% U
1,17-3,21, p = 0,010), Toroa kak NPOTSXEH-
HOCTb OKKJIIO3UM UMEET MOrPaHUYHy0 3Hayu-
mocTb (OLU = 0,98, 95% AN 0,97-1,02, p =
0,039). Kak noka3an MHOFOMEPHbI perpeccu-
OHHbI aHaNn3, TONbKO OJIMHA KYNbTU 9BASETCS
3Ha4YMMbIM HaKTOPOM, BUSIOWMM Ha ycnex
npouenyp pekaHanusdaumun (p = 0,013). Cpasy
nocne pekaHanusaumn 31 (59,6%) aptepuu,
MPUYEM TOJIbKO B CJlydasix XPOHWYECKOW OK-
Kto3um (75,6%), oTMevanmncb pasnmnyHbie CcTe-
neHn paccnoeHus CTEHKU cocynaa.

OKCTpaBasauust KOHTPaCcTHOro BeLweCcTBa npo-
n3owna B 12 cnyyasx BCnenctBme paccnoe-
HUS (7 cnyydaeB) nam cyobuMHTUManNbHOW peka-
HanmM3auum (S5 crydyaeB) XPOHUYECKOM OKKJIO-
3un  JlyA/J1oA, npm 3TOM  KPOBOTOK
B peKkaHanM3npPOBaHHOW apTepun He Hapy-
wancs. Bo Bcex cnyyasnx rnmybokoe paccnoeHme
CTEeHKM cocyaa OblNio yCcnewHOo KOppUrnpoBaHo
C NOMOLLBID AJINTENBHOIO pasnyBaHus 6anno-
Ha. ToT xe addekT Habnoaganu nocne yaaneHus
OJIMHHOIO NHTPOAbOCEPA, NMOKPbIBABLLErO pac-
CNOUBLLWINCS CErMEHT NO BCEW AJIMHE (punc. 8).

OCHOBHbIMW NpPUYNHAMU TEXHUYECKUX HE-
yaay 6b11 HECMOCOOHOCTbL MPOWTM OYar XecT-
KOV M MAIOTHOM XPOHNYECKOW OKKO3umn (3 cny-
yasi) U CYOMHTMMANbHOE MPOXOXAEHME MpO-
BogHuka (6 cnyyaeB). B cnyyae TexHM4eCKOW
Heyaa4ym Mbl He Habnogan COOTBETCTBYHOLLMX
aHrnorpaduUyecknx U KINHUYECKN 3HAYMMBbIX
nocneacTBuin.

OcnoXHeHus

Tonbko B OOHOM cnydae Habnoganmcb He-
3Ha4YUTENbHbIE OCJIOXHEHUS (Hebonbllas re-
MaToMa Ha npegnneybe), He MMEBLUMNE KITNHU-
yecknx nocnencrteuin. B 3 cnyyaax TexHuye-
CKOW Heygaynm oTmevanucb nepdopaunmn
CTEHKM cocyaa C HeEBOONbLLON SKCTpaBa3aunei
KoHTpacTa (puc. 9). CnyyaeB noBpexaeHus
Opyrux (MHTaKTHbIX) apTepuin Npeanaedbsa nnm
UWIEMUNYECKMX MOPaxXeHUn pyku He Obino.
B 3 n3 12 cnyyaeB nogocTtpon okko3um JyA
nponsoLluna aucnokauusa Tpomba. B 2 cnyyasax
npounsoLuna murpauuss amM00s1I0B B UHTAKTHYIO
JIoA, a B 1 cnyyae — amcnokaums Tpomba ns
pekaHann3npoBaHHOW JIYyA B MEXKOCTHYIO ap-
Teputo. B 2 cnydasax TpoM60TUYECKO aMB0oNN-
3aumm OblA BbIMOJSIHEH YCMNELLHbIN CENEKTUBHDIN
TPOMOOAN3NC C MOJSIHBIM BOCCTAHOBJIEHNEM
KpoBoTOKa. B cnyyae Hebonbwom ambonmaa-
UMM MEXKOCTHOW apTepun OblsI0 NPOBEOEHO
KOHcepBaTUBHOE JedyeHne 6e3 Kakux-nnmbo
KJIMHNYECKMX OCJIOXHEHWIA.

Bo Bcex cnyyasix yCrewHom pekaHanm3aunm
okkntoanpoBaHHbix JIYA/JI0OA, Bko4as paHee

PekaHann3alms OKKJ1l031m Jly4eBOV apTepun B OTAASIEHHbIE CPOKM MOCJ1€ BbIMOJTHEHHbIX

paHee TpaHcpaanasibHbIX BMELLaTes1bCTB. ..
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Puc. 8. OdpdekT “BpeMeHHOro CTEHTUPOBAHNA” Nocne ANTENbHOr0 HAaXOXAEHUA MHTPOAbIOCEPA B peKaHaNnN3npo-
BaHHOM cermMeHTe JlyA.

a — peTporpagHas aHruorpadus nokaseisaeT XTO B npaBoit JIyA ¢ 4eTKO 04EePUYEHHOW KyNbTEN (CTpenka) n koanare-
panbHbIM 3anOJIHEHNEM MEXKOCTHOM apTepumn (OCTPUSA CTPENOK) Yepesa KonnaTepanbHble COCYabl;

0 — nocne pekaHanusaumm 1 6annoHHON Annataumm Obiia BbisiBIEHA 3KCTPaBa3aLmsi KOHTPACTHOIO BellecTsa (nep-
dopaums) B ANCTaNbLHOM yHacTKe PeKaHaNIn3nMpoBaHHOIO CErMeHTa (OCTpME CTPESKN), YTO MO3BONIO AMArHOCTUPO-
BaTb [JIMHHYIO OOLUMPHYIO ANCCEKLUMIO CTEHKM cocyda (cTpenkm). HecmoTps Ha rnybokoe noBpeXAaeHWe CTEeHKU
cocyfa 1 9KCcTpaBas3aumio KOHTpacTa, yaanocb NOAYy4YNTb AOCTATO4HbIN AnamMeTp npoceeTta JIyA ons BBeaeHus OJinH-
HOr0O MHTPOAbLIOCEPA;

B — 3ak/ounTenbHas aHrmorpadusa nocne 3aepeHns YKB BbisiBUna “3aneyataHHy0” CTEHKY cocyaa (CTpenku) co
“cTeHTonono6HbIM” acddekTom yeped 101 MUH Noce yCTaHOBKU AJIMHHOIO MHTPOAbOCEPA B peKaHaIM3MPOBAHHYO
aptepuio. BugHa nuwb maneHbkasi rematomMa (oCTpue CTPesnkn) BOKPYr “3aneyataHHoro” mecta nepdopaunu;

r — nepeas aHrnorpadus nokazana XTO B cpegHEM U MPOKCUMabHOM CermeHTax npaBoi JIyA ¢ 4eTKO 06pMCOBaHHOM
KynbTel (CTpesika), AJIMHHbIA NOCTOKKIIIO3WNOHHBIN CErMeHT 1 oblee KomnnatepasbHOe COOOLEHNE C MEXKOCTHOM
apTepuen (oCTpus CTPenok);

A — Nnocne pekaHannaaumm n 6annoHHOM gunataumn BeiaeieHa rnybokas ANCCeKUMsa CTEHKM COCYAa B MPOKCUMab-
HOM CErMeHTe C 3KCTpaBasaumer KOHTPACTHOrO BeLeCcTBa (OCTpUE CTPENKN);

€ — paccioMBLUNIACA cerMeHT OblS1 MOJIHOCTLIO “3anedaTtan” nocne nposeaeHHoro YKB (npoaomkmTenbHOCTb NpoLue-
nypbl 49 MVH) C UCMOSIb30BAHNEM OJIMHHOIO MHTPoAblocepa 6 F, MOKpbIBLLIEro pekaHanM3npOBaHHbIA CErMeHT Mo
BCeW AJINHE;

X,3 — MOBTOPHAas TpaHcpaauanbHas kateTepusaums 1 aHrnorpadusi, BelNoJIHEHHbIE Yepes 8 Mec, NOATBEPAMN NPO-
XOOAMMOCTb pekaHann3MpoBaHHOIo cermeHTa 6e3 pecTeHo3a B MeCcTe NpeaLlecTBYOLLEN MMYyOOKON ANCCEKLMUN CTEH-
K1 cocyda (cTpenka). B cpeoHem v AMCTanbHOM cerMeHTax Obi BbisiBNieH Angy3HbIi pecTeHo3 (oTpuuaTensHoe
pemMoaenMpoBaHme) ¢ “CoXpaHmMBLLMMUICS MPO 3anac” konnatepansiMmu (OCTPUS CTPENoK) Mexay JIOKTEBOM U JIy4EBOM
apTepusamu.
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Puc. 9. CyGuMHTUManbHoe npoxoxae-
Hne n nepdopauus JIyA BO Bpems
npouenypbl pekaHanudauum XTO
(NnpnbnnanTenbHas MPOAONXUTENb-
HOCTb 6 Mec).

a — ucxopHasl petporpagHas aHrmo-
rpacduva nokasana KOPOTKWUA MOCTOK-
KIOSNOHHbIA CErMeHT C HEesICHbIMU
oyepTaHusamMu Kynbtu XTO (cTpenka);
6 — 3aTem Oblia BbINOSIHEHA pekaHa-
Nn3aumnsa cpegHero cerMmeHTa (cTpen-
Ka) B UCTUHHOM MPOCBETE, 4TO ObINIO
NOATBEPXAEHO BU3yanusauuen rny-
60KOl NafoHHOM apTepuanbHON ayrm
1 OTCYTCTBMEM SKCTpaBasaumu;

B — NOCJ1e JOCTUXEHUS XECTKOW NoT-
HOM TOYKM B CpPEOHEM CerMeHTe
MOXHO YBUAETb CYOUHTUMAasbHOE
npoxoxaeHne MnpoBOAHMKA (OCTpuUS
ctpenok). OTmevanucb OanbHelnLlasn
nepdopauma cTeHkn cocyaa u dop-
MWPOBaHNE BHYTPUMBbILLEYHOW rema-
TOMbl, HE UWMEBLWME KIUHNYECKNX
nocnencTeun.

YNOMSAHYTbIE cryd4an amMmbonusaumm, 3aknioyu-
TenbHaa aHruorpadmsa nokasana XOopOoLuyk
MPOXOAMMOCTb NTaAO0OHHbIX apTepuasnbHbIX Oyr
M NanbLEBLIX BETBEW.

OTtpaneHHble pe3ysibTaTthbl

MpofomKNTENBHOCTL HAbGMIOAEHUS MOCcne
YCMELLHOM pekaHanmMa3auym coctaBmna ot 3 oHen
0o 85 mec. NpoxoamMocTb apTeEPUM COXPaHU-
naco y 28 (53,8%) naumeHToB, a B 24 (46,2%)
cryqasx npousoLuna peokknio3uns. Y 2 naymeH-
TOB Mbl BbIMOJSIHUAW YCMELLHYIO MOBTOPHYIO pe-
KaHanmMaauuio rocne 3akpbiTUs pekaHanu-
3mpoBaHHon JIyA yepe3 3 u 5,5 mec nocne
nepBon pekaHanm3auummn. JIormctnyeckun pe-
rPECCUOHHbI aHaNn3 He BbISIBUI1 HAIMYUS 3HA-
YMMbIX aHaTOMMYEeCKMx (onmHa mn “Bo3pact”
OKKJIIO3UN, ONaMEeTp apTepuin) U CBSA3AHHbIX
C npouenypon (puHaneHein MAMM) dakTopoB.,
BNVSIOLLMX HA MPOXOANMOCTb pPeKaHanuampo-
BaHHbIX COCYOB B OTAA/IEHHbIE CPOKU. ImeeTcs
TEHOEHUMS K POCTY Y4acCTOTbl PEOKKI3UN
MPU MPOTSXKEHHbLIX WCXOAHbIX OKK/O3MAX
(Ow =0,89, 95% A1 0,97-1,03, p = 0,132).

O6cyxpeHue

BmelwiaTenbCcTBa Ha KOPOHAPHbIX apTepusix,
BbIMNOJIHAEMbIE M3 TPaHCpPaaunaibHOro AOO0CTy-
na, BCe 4dalle nNpnmMeHAarnTCcd BO MHOIMX nabo-
paTopusix Mmpa. HekoTopble naumeHTbl HyXxXaa-
IOTCA B MOBTOPHbIX BMeLIaTesIbCTBax Ha KOPO-

MYd D

HapHbLIX apTepudax wuanu B npouenypax Ha
nepmndepnyecknx apTepusix, N03TOMY BO3MOX-
HOCTb BbIMOSIHEHUSA MOBTOPHOM nNyHKUMK JIyA
NPeacTaBfseTCca BeCbMa MPUBJIEKATENbHOMN.
Vicnonb3oBaHne KoHTpanatepanobHom JIyA
B Cjlydae Okkto3um JIyA B OToasNIEHHbLIE CPOKMU
MOBbILLAET PUCK ABYCTOPOHHEN OKKI031n JTyA
M NoTEPM BO3SMOXHOCTU BbIMOSIHEHUS MNpoLe-
Oypbl C OOCTYNOM U3 JlydEBON WU JIOKTEBON
aptepumn (1-10%) (13, 15, 16), npu 3TOM BCE
BO3pacTatoLLada nonyndapHOCTb TakUX JOCTYMNOB
OyneTt cnocobCcTBOBATh YBETMYEHUIO YMCa Mo-
[O06BHbBIX OCNOXHEHM. Kpome TOro, BO MHOIMmx
chydyasax YKB HeoOXogMmMoO WMCNonb3oBaTb
NPOBOOHWKOBbLIE KaTeTepbl gnameTpom 7 F
(XpoHM4Yeckas ToTanbHasa OKKIO3msA, budypka-
LUVMOHHbIE TMOpPaXeHusd, BMellaTenbCTBa Ha
CTBOJIE NNEBOV KOPOHAPHOM apTepun), a HEKO-
TOpble aBTOPbI cO0bOLLLANM 0 TpaHCcpaananabHOM
MCMONb30BAHMM MNPOBOAHMKOBOrO KaTetepa
anametpomMm 8 F (12). YunTbiBas BO3pacTalo-
WU pUCK OTOANEHHbIX OKk3nn JIyA/J10A
B C/lyyae CONMMXEHUS AMaMeTpPOoB apTepun A0-
cTyna v MHTpoasiocepa, MOXHO OXUOaTb, 4TO
B OyayLiem 4mcno nofobHbIX Criy4aeB yBeNu-
yntca (17). Kaxabli cnyd4ain NOBTOPHOro
TpaHcpagnanbHOro BMELlaTebCTBa C UCMNOJb-
30BaHMEM TOM Xe camol JIyA Taikoke conpsixxeH
C MNOBbILLEHHLIM PUCKOM €e OokkI3um (18).
Ecnun nokanbHbIn cTeHO3 JIYA ewle nNo3BONsieT
BbIMOJIHNTbL MOBTOPHOE BMELLATENLCTBO 13 TOFO

PekaHann3awusi OKKJio3um nyquoﬁ aprtepun B otaaJ/leHHble CPOKU rnocJie BbIlNoJIHeHHbIX

paHee TpaHcpaanasibHbIX BMELLaTes1bCTB. ..
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Xe [OoCcTyna, ToTasibHas OKko3us JIyA moxeTt
cyYMTaTbCAa NMPOTUBOMNOKA3aHMEM K MOBTOPHOMY
BMeLwatenbcTey. PaHee yxe onmcbiBannCb
yCrewHas peTporpagHasa pekaHanmaaumsa nog-
ocTpon okkno3unm JIyA 4epe3 gucTanbHbIN
MOCTOKKJ/TKO3UOHHbIN cerMmeHT (19) n anTerpaa-
Hada pekaHanu3aums 4epes uncunartepasnbHyto
OpaxuanbHyto aptepuio (20, 21). OgHako Ham
HEe y[ganoCb HaMTW B AUTepaType onmcaHue
C/ly4aeB YPECKOXHOW pekaHanu3aumm XpoHU-
4eCcKkMx OKkMo3unin JIyA, BbIMOSIHEHHbIX C LESbIO
€€ NOBTOPHOro NCMNOosb30BaHWUA OJis MpoBee-
HUS npoueayp.

Ha ocHoBaHMM Halwlero onbiTa MOXHO CKa-
3aTb, YTO peEKaHaNM3aLns XPOHNYECKOM ToTalb-
HoW okkNto3mn JTyA/J10A MOXET BbITb BbIMOJIHE-
Ha C BbICOKMMWU nokasaTtenamu ycnexa (>80%),
COMOCTaBMMbIMU C TEM >XXE MNokazartesieMm Aajs
pekaHanmsdaumm XTO KOpOHapHbIX apTepUi.
lMokasaTenb ycnexa npu pekaHannsauyy nog-
OCTPbIX OKK/IHO3UI O4EHb BbICOK (> 90%), ogHa-
KO B NOJ0OHbIX ClyHasix CYLLLeCTBYET NOBbILLEH-
HbI1 pUCK amMcnokaumm Tpomoda n ambonmaaumm
Apyrux aptepuin npegnsedbsd. Mbl cymnTaem,
YTO 9TO OCJIOKHEHME MOXHO NPenoTBpaTUTb,
MCMOb3ys passinyHble YCTPOMNCTBA A1 TPOM-
6oacnupaumm, a Takxke 6anoHHy0 annataumo
OKKJIIOAVMPOBAHHOIO CErMeHTa, n3beras MeTo-
anky no LoTrepy n ncnonb3dyss MmaHeBp “npo-
MbIBaQHUA” KPOBbLIO YEPE3 MECTO MYHKUMU MO-
cne pekaHanunsauuun JIyA/J10A. Onga ycnewHom
MYHKUWN U KaTeTepur3aumn gUCcTanbHOW KynbTr
apTepun COBEPLUEHHO HEeOobXOAMMO Hanmymne
nasbnUpyemMoin KonnaTtepasbHOW nynbcaumn B
MEeCTe MyHKUUM (NPpUHUMN “HEeT nyfbca — HeT
npoceeTacocyaa— HeT nyHkumn”). OTcyTcTBME
nynscauuy noaTBepXgaeTr OTCYTCTBME MpPOo-
CBETA, NMOJIHYIO 0bnuTepaumio aptTepum B6m3sn
OT TOYKWU, rOe COEOMHSAITCA MNOBEPXHOCTHas
n rnybokas nagoHHble apTepuasbHble OYru.
B cnyyae KOpOTKOW AUCTaNbHOM KyNbTU (CM.
Takxke puc. 3), korga HEBO3MOXXHaA Nogaepxkka
COCynopacWwmpuTens MSrKUM KOPOHapHbIM
MPOBOOHVKOM, MPOABUXEHNE KOHYMKA paCLLN-
puTens K KoHe4How Todke XTO cnenyet BbInosi-
HATb C NpeaenbHOM OCTOPOXHOCTLIO.

OTclopa cnenyet, 4To YeM OJIMHHee Oynet
auncrtanbHasa Kynbtsa, Tem 6onee 6e3onacHo
MOXHO OyAeT BbIMONIHUTL KaTeTepmnsaunto no-
CTOKKJ/TIO3MOHHOI0 OUCTalIbHOro oTaena apTe-
pun. TeopeTnyeckn MOXHO NPELNONOXUTb, YTO
yem 6oJsiee MPOKCMMAsIbHO PacnosioXeHa uc-
Xo4Has Touka nyHkumun JIyA/JI0A, TeM OfiMHHee
OyoeT KynbTs B C/lydae pa3BUTUS OKKJTHO3UW.
MpepBapuTenbHbIM aHanM3 Hawux pPesyib-
TaTOB MOXET CBUAETENbCTBOBATL O TOM, YTO

ONIVMHHAA KyNnbTa SBASETCH BaXHbIM MNpeauvik-
TOPOM YCMELLUHOW pekaHanuaaumm OKKIIOMn-
poBaHHOW JlyA. TloaTomy crnepyeTt yoendarb
ocoboe BHMMaHMe 3TOMy acnekTy rnpuv naaHu-
pPOBaHUM NEPBUYHOWM NYHKLUKX COocyaa.

Posb ynbTpa3ByKOBbIX UCCNIeA0BaHUMN

YneTpa3BykOBOE NCCNEA0BAHME MOXET AaTb
LEHHYIO [OMArHOCTUYECKYID UMHPOpMauuio,
B 4YaCTHOCTW, AN OnpeneneHms guameTpa
OKKJTIOAMPOBAHHONM apTepun, OJIMHblI ANCTalb-
HOW KYJbTU, MPOTSXXKEHHOCTUN OKKIIIOANPOBAHHO-
ro CerMeHTa, aHaTOMUYeCKMX OCOBEHHOCTEWN
JIyA (Hanpumep, ee BbICOKOE OTXOXAEeHWE).
OTn gaHHble 0COBEHHO BaXKHbI AJ19 YCNELIHOro
BbIMOJSIHEHNS MYHKUMW U OUCTaNlbHOW pekaHa-
nnsaumun. Kpome TOro, ynbrpasByk MOXHO UC-
Monb30BaTb KakK HaBUMALMOHHbBIA MEXaHU3M
0N MaHUNynsuyii NPoOBOAHVUKOM U YCMELLIHOro
BBO/JA NPOBOAHMKA B UCTUHHbIV MPOCBET NPOK-
CMMaJIbHOr0O CermMeHTa OKKJIIANPOBAHHOMN
NlyA/JTToA wnu OGpaxmnanbHon apTepuun. Onsa
onpeneneHns COCTOSIHUS OUCTaNlbHOW KYJbTy
(ee HanuumMa v OnuvHbl), NPOKCUMasbHbIX Cer-
MEHTOB OKKJIIOAMPOBAHHOW apTepun n mname-
HEeHU apTepuasbHON aHaTOMUU BEPXHUX
KOHEYHOCTEN MOXHO WCMOosib30BaTb MYJbTU-
cnupanbHoe KT-ckaHnpoBaHmne. OgHako OTHO-
CuUTENbHasA NPOCTOTa MPUMEHEHUA N HU3Kas
CTOMMOCTb Y/IbTPa3BYKOBLIX MCCNEO0BaHUN,
a Takxke OTCyTCTBME NOTPEBHOCTM B NPUMEHe-
HUM KOHTPACTHOro BELLECTBA AeNnalT nocnen-
HUN crnocob6 6Gonee nNpeanoyYTUTENbHbIM.
“Cnenasn” peTporpagHas pekaHanusaums 6e3s
BU3yanu3auun rnOCTOKKIIIO3MOHHOIO CErmMeHTa
(6bpaxvanbHOM apTepum UNn MNPOKCUMasbHbIX
OTAENOB OKKNtoaMpoBaHHbIX JIYA/J10A) co3pa-
eT npobnembl C BbIMOSIHEHMEM MNPOLEAYPLI.
Mpun BbIGOPE ONTUMASBHOW aHrnorpaduyeckomn
MPOEKLMM HEOBXOOMMO NPUHMMAaTb BO BHMMA-
Hne 10T ¢dakT, 4to JIyA Mo cBOen aHaToOMuUU
SBASETCA OTHOCUTENIbHO MPSAMOW CTPYKTYPOW
My HEE HET KPYrHbIX OOKOBbIX BETBEN, a TakxXe
yUYMUTbIBATb @aHATOMMYECKYID MO3ULMIO KOCTEN
npeanneybs. B cBA3K C 3TUM Mbl MOXEM OTME-
TUTb, 4TO pekaHanuidaums XTO (B TOM uucne
Ha KOPOHAapPHbIX apTeEPUSX) BCEraa BbIMOJIHAET-
Cs1 BCJIENYIO C Y4ETOM BO3MOXHOI0 “BUPTYyab-
HOro” NyTU MPOXOXAEHWUS apTepun, N enuH-
CTBEHHOE pasnmyme 3ak/yaeTcsl B TOM, 4TO
MOCTOKKJIIOSUOHHbBI CErMEHT MOXET 3anoJsi-
HATLCA 1 BU3yann3npoBaTbCs 4Yepes KonnaTe-
panu. MNpegBapuTenbHOE yNbLTPa3ByKOBOE UC-
cnepoBanme mnn MCKT nossonsioTr caoenatb
MPOLLECC pekaHanm3aumn OKKIIANPOBAHHbIX
JlyA/JT10A Gonee npenckasyemMbiMm.
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B HeKOTOpbIX CAyYasix XPOHNYECKOW OKKJIHO-
3umn JIyA MOXET NPON30NTU 3HAYUTENIbHOE OT-
puuaTtenbHOE pPemMOoaeNnMpoBaHMe apTepun
(22, 23), npmBoasee K nepdopaumm n BXxoay
MpPoBOAHMKA WM paclumpuTens B CyOUHTU-
MaJsibHOEe NPOCTPAHCTBO. B nogobHbIX cnydasax
ycrewHas pekaHanu3aymsa MnpOBOOHUKOM
M nocneaywowas aunatauma aptepumn 6anno-
HOM MOrYT ObITb O4eHb 60Ie3HEHHbLIMU, U, 6O-
nee TOro, oTpUUATESIbHOE PEMOOENNPOBAHNE
He NO3BONSET NOJSTY4UTb JOCTATOYHO OOMbLLOM
duHanbHbin M.

B0O3MOXHOCTb NOBTOPHOIO MCMOJIb30BaHUS
OKKJTIOAVMPOBAHHOIO apTepunasnibHOro aAoctyna
rnocre pekaHannsaumn BecbMa NpuBekaTenb-
Ha, HO, Kak MNOKa3bliBAlOT HawM pe3ynbTaThl,
BMOCEACTBUMN OTMEYaAETCS OTHOCUTESIbHO Bbl-
cokasd 4acTtoTa MOBTOPHbLIX PEOKK/3UN. Mbl
rnosiaraem, YTo OCHOBHOW MPUYNHON PEOKKIIO-
31N FGBSIETCS BbIPAXEHHOE MOBpPEXAEHMEe
(NnpoTsaxxeHHas Auccekumsl) CTEHKM cocyaa, Ha-
onopgaBLwascs Hamm B OOMbLUMHCTBE Clly4YaeB
ycnewHown pekaHanudaummn. OgHako OJIMHHLIN
VHTpOAblOCEP (MM MPOBOOHWUKOBLIW KaTeTep),
MOKPbLIBAIOWMNA BECb PEKaAHaNIN3NPOBAHHbLIN
CErMeHT, CNyXWn CBOEro poga “BPEMEHHbIM
cTteHToM” BO Bpemsa HYKB n obneryan ganbHen-
wee 3anedyarbiBaHue gmccekunn. VIHTepecHo
OTMETUTb, YTO B 3TUX Cly4asdx B OTAAsNIEHHbIE
CPOKM COXpaHsisiacb MPOXOAMMOCTb cocyna.
MoxeT 6bITb, yCTPaHeHMe gmccekumn n ctabu-
nmM3aumsi MPoCcCBeTa pPeKaHaInM3npPoOBaHHONW ap-
TEPUN NHTPOOLIOCEPOM — “BPEMEHHBLIM CTEH-
TOM” — MOMOrajsn COXpPaHUTb MPOXOAUMOCTb
JIyA ons ee NOBTOPHOIO UCMOb30BaHUS.

Ecnu paccyxpatb NOrmyeckm, CTEHTUpPOBA-
HMEe CNOCOBHO YNYYLLINTb OTAANEHHbIE PE3YSb-
TaTbl, HO, C OOHOMN CTOPOHbI, 3Ta cTparterusd
COMpsiXeHa CO 3Ha4yuTeslbHbIM POCTOM CTOW-
MOCTW, Tak Kak B NOAABMSOWEM OONbLUVNHCTBE
(80%) cnyyaeB npoTsxkeHHoCTb XTO JlyA npe-
Bbllana >50 MM, 4To noTpeboBano Obl UM-
nnaHTauum ayx nnu 6onbLue CTEHTOB C flekap-
CTBEHHbIM MOKPLITUEM, @, C OPYrON CTOPOHHI,
CTEHTUPOBAHNE HE MOXET CTaTb rapaHTuen oT
peokko3nn JIyA, a B TakOM Crlydae NOBTOPHas
pekaHanusaums npencraensieTcs 6osiee npo-
onemaTtunyHoin. PeanbHoW ansTepHaTUBOMN MOr-
no Obl CTaTb MCMONb30BaHMe OGanNOHOB WUn
OJNVHHBIX MHTPOABLIOCEPOB C JIEKAPCTBEHHbBIM
MOKPbITUEM, OAHAKO AN MPOBEPKN 3TON rmno-
Te3bl HY>XHbl OOMOJSIHUTESIbHbIE NCCNEe0BaHUS.
Kpome TOoro, Mmbl NpoaeMOHCTPUPOBaIN BO3-
MOXHOCTb MOBTOPHOro OTKPbITUA JIYA nocne
3aKpbITUSA paHee BbINOJIHEHHOW YCMNeLwHOoW pe-
KaHanmsauymu.

NTak, Mbl MOXEM caenartb BbiIBOA, O TOM, YTO
B Clydasax XxpoHuyeckon okknodum JIyA/JToA
M MpU HaaMudum KonnatepasbHOM nyfbcaunn
B OMCTaJIbHOM MOCTOKK/IIO3MOHHOM CErmMeHTe
BCErga cnenyet npeanpuHMMaTtb NOMNbITKY pe-
KaHanM3auuy OKKIIOAUPOBAHHOM apTepun.
Bo-nepBbiXx, NPOOOIKNTENBLHOCTL CYLLECTBO-
BaHUA (“BO3pAacT”) OKK/O3UM HE OKa3blBaeT
3HAYMMOrO BJINSIHUS HA YCNEeX npoueaypsbl,
a BO-BTOpPbIX, OHa He CBsi3aHa C yBeJIMYEHVEM
003bl 00Jly4EHUS U C PUCKOM pPasBUTMA ce-
PbESHbIX KIIMHNYECKUX OCIOXXHEHWI. YCneLuHas
pekaHannsaums OKKIIOOAUPOBAaHHOW apTepun
LOCTyna ro3BOJISIET HaM COXPaHWUTb KOHTpa-
natepanbHylo JlydeByl0 apTeEPUIO B KadecTBe
aptepumn goctyna gnga nocneayowmx YKB nnun
MnoTEHUUanbHOro rpadTa 4ss1 BOSMOXXHOW one-
paunmn WyHTUPOBaHUA. B HEKOTOPLIX KIMHNYEe-
CKUX cuUTyaumsax (Korga naaHMpyeTcsl pekaHa-
nm3aumsa XTO KOpOHapHbLIX apTepuin U Korga
TpebyeTcsa KOHTpanaTepanbHOe BBeAeHue
KOHTpacTa y NauneHTOoB, He MMEIOLWNX TPaHC-
demopanbHOro AocTyna) ycrnewHasa pekaHa-
ansaumsa okknogmposaHHon JIyA/JToA nprno6b-
peTaeT KPpUTUYECKOE 3HAYEHME.

OrpaHu4eHuns nccnenoBaHus

BBunay HEBLICOKOIM 4acTOTbl OKKO3un JIyA/
JIOA B OTOA@NEHHbIE CPOKU Mbl CMOIN BKJIIO-
4YMTb B aHaNIM3 OTHOCUTENIbHO HEBOJbLLIOE YKMC-
no npouenyp. C y4etomMm 3TOro Heob6xoaMMO
YTOYHUTL PaKTOpPbIl, BAUSIOLWLNE HA HENMOCPEA-
CTBEHHbIE N OTAAJNIEHHbIE pe3ynbTaThl peKkaHa-
amsaumm, a gna 3Toro TpebyeTcs u3ydeHue
paclmMpeHHor nonynaumm naymeHTos. OgHako
BBUAY HEOONbLLOM YaCTOTbl OKKNO3UI JIYyA, nc-
nonb3yemMon B KayecTBe apTepuu pgoctyna
(~5,5% B roa), npouecc HakonaeHusa nHoop-
Maumm 3amMeT MHOro BpemMeHu. [loatomy
B OaHHON paboTe Mbl YNOMMHAEM TOJIbKO Te
BblpaXXeHHble aHruorpaduyeckme akTopbl,
BJ/INSIHNE KOTOPbIX HA HEMNOCPEACTBEHHbIE U OT-
JaNeHHble pe3ybTaTbl XapakTepuldyeTcd cTa-
TUCTUYECKM 3HAYMMON TeHaeHUuen. TpebyeTtcsa
hanbHelllee HakonneHne onbiTa, YTOObl OKOH-
yaTenbHO MOHATb, KakMM 00pa3oM MOXHO
YAY4WNTb peaynbTtaTbl pekaHanusaumm JIyA/
JIOA npun aTPOreHHOM PeoKKI3UM U Kak Ha-
[OJITO COXPaHUTb AOCTUMHYTHIM yCnex.

3akJiio4yeHne

Mony4yeHHble HAMW AAHHbIE CBUAETENBLCTBY-
10T O TOM, YTO peKkaHanmM3aums OKKIIO3nKn nyye-
BOW/NOKTEBOW apTepun, pas3BuBLLENCH B OTAA-
JIEHHbIE CPOKM, MOXET ObITb YCMELLHO BbIMNOJIHE-
Ha NpPU MUHUMANIBHOM PUCKE OCNIOXHEHUI N C

PekaHann3alms OKKJ1l031m Jly4eBOV apTepun B OTAASIEHHbIE CPOKM MOCJ1€ BbIMOJTHEHHbIX
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MCMONb30BaHMEM MWHUMASIbHOW O03bl 00JYy-
yeHnsa. HecMoTpsa Ha BbICOKYIO 4acTOTY NOBTOP-
HbIX 3aKPbITUIA, BOSMOXHO BbINOSIHUTL MOBTOP-
HYIO pekaHanMaaLumio PeoKKITIaMPOBaHHON ap-
Tepun. MoXHO cpenaTb BbiIBOO, O TOM, 4TO
JaHHaa mMeToauKa BecbMa rnosnesHa, a npoobne-
Mbl, BCTPEYaloLLMEcs nNpu ee npruMeHeHnn, 4a-

Introduction

Number of Transradial coronary and non-
coronary interventions (TRI) has been signifi-
cantly growth over the last decade. The first
observational and small randomized trials have
shown the advantage of this access compared
to femoral or brachial accesses in reducing
of vascular complications (1, 2). These advan-
tages are well defined in elderly and obese pa-
tients, as well as in certain clinical situations
related to increased risk of bleeding (e.g. use
of lIb/llla inhibitors or thrombolytic agents) and
in patients with severe multifocal aorto-iliac
lesions (3, 4, 5). Furthermore, transradial cath-
eterization allows early patient ambulation and
is more comfortable for patient, shortens hos-
pital stay and reduces charges (6, 7). A recent-
ly completed large multicenter randomized
study RIVAL also confirmed significant reduc-
tion in the incidence of bleeding (non-CABG
major bleeding) and access site complications
in patients with ACS and transradial approach
compared with tranfemoral approach, despite
the use of closure devices in almost one third of
patients after transfemoral artery puncture (8).
Despite obvious advantages, many problems
related to transradial approach remain unresol-
ved. In addition to “traditional” spasm at the
time of radial artery (RA) puncture, RA cathe-
terization often results in arterial diameter re-
duction, negative remodeling or thrombotic
occlusion, occurs in 3-19% of TRI cases
(1, 9-12). Untill recently, late RA occlusion after
the initial intervention considered as a contrain-
dication for re-interventions through the same
access or ipsilateral ulnar artery (UA) (13).
In such cases, interventionists were forced to
use either the femoral or contralateral transra-
dial access with the risk of bilateral radial occlu-
sion and reduce the number of potential entry
sites in the future. Since 2005, the recanaliza-
tion of late (more than 3 months) and subacute
(less than 2 week) occlusion of the RA after the
initial catheterization in order to re-use it for
endovascular intervention has been imple-
mented in our laboratory.

CTUYHO CBSA3AHbI CO CJ/IOXKHOCTAMU MYHKUMN W
KareTepusaumm OUCTaNIbHOro NMOCTOKKITHO3MOH-
HOro cCermMeHTa okknoanposaHHom JIyA/J10A.
Hy>XHbl JaneHenwmne nccnenoBaHua ans ynyd-
LLEHUS METOOMKM peKaHanmsaunum n onpeaene-
HUS MecTa pekaHanusauun JIyA/J10A B pyTuH-
HOW KJIMHNYECKOM NPaKTUKE.

Methods

Study Population

Occlusion of the RA/UA was observed in
72 cases (6.3%) of the 1135 repeat transradial
or transulnar (TUI) catheterization for diagnos-
tic and interventional procedures for coronary
and/or peripheral arteries. Attempts of oc-
cluded RA/UA recanalization for its reuse as an
arterial access was performed in 61 cases out
of 72 (84.7%). In another 9 cases (12.5%)
catheterization of postocclusion RA segment
could not be performed despite puncture of RA
(too short postocclusion RA segment). Pulse
could not be palpated distally to the occlusion
in other two patients (2.8%) due to lack of col-
lateral filling of postocclusion segment of the
RA (Fig. 1). In 59 cases recanalization of oc-
cluded RA was attempted and recanalization
of the UA tried in other two. In the majority
of cases (57 patients, 96.6%) recanalization
of occluded RA was retrograde and in two
cases (3.4%) antegrade recanalization of the
RA via the contralateral (patent) left RA was at-
tempted. Patients were identified using our
catheterization laboratory database, where
data for all patients undergoing PCI are en-
tered prospectively. The database contains
baseline demographics, clinical and proce-
dural characteristics, in-hospital and follow-up
outcomes. Consecutive patients, who under-
went occluded RA recanalization procedure
and repeat diagnostic catheterizations or PCI
between April 2005 and December 2011 were
included in the present analysis. All patients
undergoing repeat TRI/TUl procedures using
the recanalized RA/UA during this period had
radiation exposure log sheets automatically
generated by modern angiographic equip-
ment.

Definitions

A CTO of RA/UA was defined similarly as
CTO of the coronary artery — TIMI flow grade O
with duration of occlusion > 3 months. Subacute
occlusion determined as TIMI flow 0-1 with du-
ration <2 week and/or angiographic signs of
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intraluminal thrombus. Technical success was
defined as the ability to cross the occluded RA/
UA with both wire and balloon or vessel dilator
and open the artery lumen followed by appro-
priate size long sheath (23 cm or longer) and
diagnostic or guiding catheter advancement.
Technical failure was defined as inability to
cross the lesion with wire or balloon/dilator, or
perform interventional procedure through the
recanalized RA and crossover to femoral or
contralateral RA. Access site vascular compli-
cations related to the recanalization procedure
were identified as any local small (<5 cm) or
large (>5 cm) hematomas, perforation of vessel
wall, dislocation of occlusion material and distal
embolization or damage of another forearm
and wrist artery.

Technique of occluded RA recanalization

Recanalization technique of subacute occlu-
sion of RA we have described previously (14).
The technique is somewhat different in reca-
nalization of chronic occlusion of the radial/ul-
nar artery.

Pulsation over the distal postocclusion seg-
ment of the RA/UA in case of chronic occlusion
can be detected through palmar arterial arch
collaterals allowing to puncture the distal stump
with a needle and cannulate with SF vessel dila-
tor (Terumo RadiFocus® set as usual). In some
cases the pulse transmission in RA/UA stump
may also possible by way of numerous collater-
als other then palmar arterial arches (Fig. 2).
Angle of attack of the needle at the puncture
site must comply with anatomical course of the
RA at the level of Styloid Process of Radius —
typical point of distal RA puncture. Usually deep
and superficial palmar arterial arcades merge
to create distal RA which “dive” deeper and has
a curved bend, forming a “virtual” angle of 50—
60° with the surface of the skin. It isimportant to
remember during advancement of the puncture
needle for coaxial catheterization of the arterial
lumen with wire and dilator (Fig. 3). Because of
the small diameter of the artery and short
length of stump space for maneuver for the
needle is so limited that even minimal increase
or decrease in the slope of the needle can
cause damage to the vessel wall with the nee-
dle tip or guidewire (subintimal passage or per-
foration) making cannulation of the distal stump
impossible.

After successful RA/UA cannulation retro-
grade angiography was a rule to evaluate the
stump, the state of other main forearm artery
and collaterals, then RA/UA recanalization is

Fig. 1. Angiography of distal forearm and wrist in cases
of radial artery (RA) occlusion and absence of palpable
pulsation on distal postocclusion radial artery segment.
a — Only small part of distal postocclusion segment of
radial artery (arrows) is shown through the ulnar artery
(UA) and deep palmar arterial arch (arrowheads).
However, at the level of styloid process of radius bone
(indicated by dotted line), which is typical point of
puncture of postocclusion vessel wall, lumen is not
visible;

b — Arterial circulation in case of radial artery CTO ~14
month later of initial transradial catheterization. Only area
of confluence (black arrow) of deep and superficial
(signed by asterisk) palmar arterial arches appeared via
the UA and enlarged collateral branch from interossea
artery (black arrowheads). RAis occluded of it’s full length
and faint opacification of small part of postocclusion
segment (white arrowhead) can be detected.

Fig. 2. Retrograde angiogram after puncture and

catheterization of distal long (~3cm) postocclusion
segment (white arrow) of radial artery after 18 months
of initial TRI. Collateral blood supply of is originated from
a. interossea (1) (white arrowhead) and UA (2) (black
arrowheads). Rich and enlarged collateral network
provided well palpable collateral pulse over the

PekaHann3auumsi OKKJ11031un J1y4eBOV apTepumn B OTAAJIEHHbIE CPOKU MOC/IE BbINOIHEHHbIX
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Fig 3. Technique of puncture and catheterization of distal postocclusion segment and recanalization of radial artery
CTO 36 months later after previous TRI.

a — distal postocclusion segment is punctured and catheterized just above of confluence point of superficial (white
arrowhead) and deep (black arrowhead) palmar arterial arcades. The angle between needle and skin surface (dotted
line) is around 45° and is nearly same between needle and artery. Distal stump is well identified (arrow) and
collateralized from interossea artery (l1A);

b — after recanalization and balloon dilatation of occluded radial artery extensive dissection of vessel wall is seen until
it’s ostium (black arrows) without damage of ulnar artery (UA) at the point of bifurcation;

¢ — “sealing” of dissection using prolonged balloon dilatation. In the middle segment of recanalized RA barely visible
extravasation is identified (arrow), as result of deep vessel wall dissection.

d - final retrograde angiography revealed good results after “sealing” of dissection (black arrows). Lumen of
recanalized RA is restored without damage or embolization with occlusion debris of another major forearm arteries.

performed by a similar technique (“Drilling”,
“Sliding”, “Penetration”) and the same guide-
wires are used as for coronary CTO recanaliza-
tion. We prefer hydrophilic plastic coating
guidewire as a starting wire with a tip hardness
of ~ 1 g (e.g., Fielder FC, Whisper MS). In the
case of old, dense occlusion we used recanali-
zation strategy of escalation (gradual increase)
the stiffness of the guide wire tip using a family
of Miracle Bros (3 to 12 g). 5F dilator in the lu-
men of RA/UA stump on the one hand acts as
a microcatheter, and on the other hand, pro-
vides an adequate support for the advance-
ment of wire during retrograde recanalization.
To increase the supporting strength and pene-
trating ability of the tip of the wire, the tip of the
dilator passed can be gently pushed closer
to the focus of increased resistance within the
occlusion.

In two cases after retrograde RA CTO reca-
nalization failure it was successfully performed
in antegrade fashion via contralateral left RA
(after PCI has been completed). In both cases,
the brachial artery was catheterized with stand-

ard 100cm long guiding catheter 5 or 6 F, close
to the proximal stump of occluded RA and later
recanalization was completed using wire (sup-
ported by Finecross MG microcatheter) and
similar technique used for CTO of the coronary
arteries. Despite the success of antegrade
wire recanalization of RA CTO in both cases,
dilation of recanalized segment could not be
done due to lack of appropriate length balloon
catheter (Fig. 4). Nevertheless, these two cas-
es illustrate the possibility of antegrade reca-
nalization and restoration of the normal lumen
of occluded RA in case of access via the con-
tralateral RA.

During recanalization of the true lumen of RA
the operator must bear in mind the “virtual”
anatomical course of the radial artery and its
possible relationship with the bones of the fore-
arm keeping in mind lack of major side branch-
es of the RA. The optimal projection for visuali-
zation of a “virtual path” is AP in the case of the
forearm in supination position and RAO 30-40°
in the case of fixation of patient's palm to his
body side.

Ne 64, 2021



INTERVENTIONAL ANGIOLOGY

Fig. 4. Anterograde recanalization of right radial CTO (estimated duration of 9 month) via contralateral left radial artery

access.

a — anterograde forearm arteriography after failed attempt of retrograde recanalization of right radial CTO (contrast
agent extravasation after puncture failure of postocclusion segment indicated by arrowheads). CTO is located in distal
and middle segments of right radial artery with clearly delineated stump in proximal segment (black arrow). UA- Ulnar

Artery;

b - BMW 0.014” coronary guidewire (arrowheads) with the coronary OTW balloon catheter support was passed
through the occluded segment distally into the common palmar digital artery;
¢ — anterograde palmar arteriography confirmed location of distal part of wire (black arrows) in true lumen of common

palmar digital artery.

Bone landmarks help to realize that wire
goes to brachial artery. If the tip of guidewire
enters true lumen of brachial artery a sharp
decrease in resistance can be felt. There are
two ways to create a channel inside the occlu-
sion thereafter. One is the type of “Dotter” an-
gioplasty using dilators and the second is the
dilatation of the occluded using coronary or
peripheral low profile balloon catheter. Negative
arterial remodeling is often the case in CTO, so
balloon dilatation with 2.5-3.0 mm balloons
usually leads to severe dissection. In addition,
dilatation of the old and dense fibrous occlusion
with large-diameter balloons is quite a painful
procedure. Initial dilatation with small balloon
of 1.5-2.0 mm is preferable, gradually increa-
sing the final lumen to the reference diameter
of occluded RA. Given the large extent of
chronic occlusion of the RA long balloon cath-
eters use (30mm or more) are logical. From this

point of view, the peripheral (tibial) balloon an-
gioplasty catheters 100 mm length or more
compatible for coronary wire 0,014” could be
the best option (Fig. 5). In cases of balloon an-
gioplasty we used 2.5-4.0 mm diameter bal-
loons and 30 to =100 mm in length. After the
formation of an adequate channel within the
occlusion dilator or balloon catheter is replaced
with 5F or 6F 23 cm long sheath with the aim to
place its tip in brachial artery (or at least as close
as possible to proximal occlusion). This facili-
tates further safe and free manipulation with di-
agnostic or guiding catheters (see Fig. 5).

In the case of fresh intraluminal thrombus
(subacute occlusion) dilator advancement
could dislodge clot and only gradual balloon
dilatation or thrombus aspiration can be used
(Fig. 6). After the “liberation” of the lumen from
thrombotic masses tip of a long sheath can be
entered into the lumen of the brachial artery.
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Fig. 5. Stages of retrograde recanalization procedure of right radial CTO (duration ~ 6.5 month).
a — retrograde angiogram after puncture and catheterization revealed long distal postocclusion segment (length ~

3 cm) with well-defined stump (black arrow);

b — Miracle 6 coronary wire (arrowheads) passed through the occluded segment. An unusual enlarged collateral
branch from the a. interossea (lA) to distal postocclusion segment is shown; .
¢ — take into account very long distance of occlusion (13,5 cm) one long balloon for tibial arteries (Bantam o® 2.5-150)
compatible with coronary wire (0.014’) was inflated instead of multiple dilatation of short coronary balloon.
d - single long balloon dilatation provided “stent-like” result after “sealing” of long dissected segment. Sufficient MLD
was obtained for freely and safe manipulations of catheters and reduction of blood flow in enlarged collateral branch

(arrowheads) confirmed effective lumen formation.

Quantitative angiography

analysis of vessels

(Radial/Ulnar artery)

Quantitative Angiography (QA) pre-and
post-treatment was performed using the CAAS
Il analysis system. For each pre- and post-
treatment angiogram following QA parameters
were calculated: reference vessel diameter
(RVD), length of occlusion, length of distal
stump (measured as a distance between con-
fluence point of palmar arterial arcades to distal
cap of occluded segment) and final minimal lu-
men diameter (MLD), obtained after recanaliza-
tion and dilatation of occluded segment of ra-
dial/ulnar artery. All calculations were made af-
ter intraarterial injection of spasmolytic cocktail,
containing 100 mg of nitroglycerin and 2.5 mg
of verapamil. Follow-up results were assessed
by retrograde angiography of radial/ulnar ar-
tery, as well as with Doppler ultrasound exami-
nation and/or Allen test.

Data analysis

Data were expressed as mean * SD for con-
tinues variables and as percentages for the
categorical variables. Logistic regression anal-
ysis was used to assess the possible associa-
tions of patient and procedural factors identi-
fied through significant univariate analyses
(p < 0.1) with early and late outcome variables.
Model-based point estimates of odds ratios
and corresponding 95% confidence intervals
were estimated (when applicable). Univariate
analyses for continuous factors were per-
formed based on logistic regression analysis,
the ANOVA or the nonparametric Wilcoxon-
Mann-Whitney test (when distribution differs
from Normal statistically significantly or when
sample size of compared groups is small). For
univariate analyses, the threshold for statistical
significance was set at 0.1. All other statistical
analyses were carried out at two-tailed 5% sig-
nificance level.
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Fig. 6. Recanalization procedure of subacute UA occlusion 4 days later after initial transulnar catheterization.

a — retrograde angiography after puncture and catheterization distal postocclusion segment revealed thrombotic
occlusion in middle segment of ulnar artery (arrow). Interossea artery (arrowhead) is visualized through the collateral
circulation;

b — angiogram after wire recanalization confirmed presence of fresh thrombi and it’s localization in middle segment.
Proximal part of the artery is free from thrombotic material (black arrows);

¢ — after aspiration of thrombus using guiding catheter 6F marked irregularities of lumen are shown (arrows) without
angiographic signs of large thrombus;

d — additional balloon dilatation considerably improves lumen without significant vessel wall dissection (“stent-like”
angiographic result);

e — macrophotography of the extracted thrombotic material.
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Fig. 7. Recanalization procedure of CTO of right RA, originated from proximal part of brachial artery.

a, b - retrograde angiography shows CTO right radial artery (estimated duration 6 month) with cuneiform stump
(arrow) and rich collateral communication with interossea (white arrowhead) and ulnar (black arrowhead) arteries.
Note that “traditional” bifurcation of the brachial artery at the forearm level is not observed;

¢ — angiography after recanalization CTO in distal and middle segment of RA confirms separate course of radial artery
(arrow) and absence of bifurcation of brachial artery. Ulnar artery signed by arrowhead;

d, e — angiography after completion of recanalization procedure reassure of high take-off of RA from brachial artery.
Interestingly, that CTO is localized in forearm part of radial artery only and despite of it’s length proximal (brachial) part

of the radial artery seems angiographically intact.

Results

Baseline Characteristics

We analyzed results of recanalization of 61
occluded RA/UA segments of 61 patients after
previous TRI/TUI procedures. The mean age of
patients was 61.5 = 9.8 years (ranged from
45 to 84), 51 (83.6%) were men and 5 (8.2%)
were diabetics. The time interval from initial
TRI/TUI procedures until repeat catheterization
(recanalization) ranged from 2 day to 5.9 year
(mean 326 *+ 469 days). Majority of the patients
(n = 49, 80.3%) were admitted with CTO of
48 RA and one UA. Remaining 12 patients
(19.7%) had subacute occlusions (11 RA and
1 UA). In 52 cases of successful recanalization
we used “Dotter type” vessel recanalization
in 17 (32.7%) cases, balloon angioplasty with-
out previous “Dotter procedure” in 22 (42.3%)
cases and combined technique in 13 (25%)
cases. In 11 cases of thrombus containing suba-
cute occlusions we used wire recanalization
and balloon angioplasty only in 4 cases, balloon
angioplasty after previous thrombus aspiration
in 1 case, as well as “Dotter type” recanalization
in 3 and combined technique in 3 cases. In
41 cases of successful recanalization of CTO
radial/ulnar artery we performed above men-
tioned techniques in 13 (31.7%), 18 (43.9%)
and 10 (24.4%) cases, respectively. After suc-

cessful recanalization we performed control
angiography in 34 patients using 5F (19 pa-
tients) and 6F (15 patients) sheaths and PCI
in 18 patients inserting in recanalized artery 6F
sheath in 16 and 7F sheath in two cases.

Angiographic characteristics

of occluded radial and ulnar arteries

For further analysis we virtually divided radi-
al/ulnar artery on 3 equal segments (distal,
middle and proximal). Vast majority of occlu-
sions were located in distal and middle seg-
ment. In 6 cases occlusions were occurred at
full length of RA. In two cases we recanalized
occluded RA with high take-off from brachial
artery (Fig. 7). The diameter of occluded radial/
ulnar arteries were 2.0-3.77mm (mean 2.6 +
0.42 mm) and mean length of occlusion was
81.9+£42.7mm (18.7-223.9 mm). Another im-
portant parameter is the length of the RA stump
(measured from confluence point of palmar
arterial arches to distal cap). It was varied from
0.6to 12.2cm (mean 4.9 £ 2.8 cm). In all cases
of radial/ulnar artery CTO, in addition to com-
mon collaterals through the palmar arterial
arches, collaterals from the interossea artery
and small branches extending from nonoc-
cluded forearm artery (ulnar or radial) can be
seen. In 7 out of 12 cases of subacute occlusion
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Table. Dependence of dose and duration of recanalization radial / ulnar artery from type of coronary intervention

Control CAG (n = 34) Control C(ﬁc';;g;’ hoc PCI Planned PCI (n = 6)
mean + SD
Total recaﬁgl/ilzj: tion Total recal::g/lil::\\tion Total recaﬁgl/iuzgtion
Radiation Dose, 2705.6 £ 21.8+32.3 12014.1 £ 122.7 £ 265.7 5274 + 70.1+48.3
uGy/m2 2160.1 8932.6 4052.9
Time, min 26 £15.8 15.2+£97 69.9 +29.1 19.1+10.8 68.7 £ 30.2 18+ 10.1

CAG = Coronary Angiography; RA = Radial artery; UA = Ulnar artery.

there were visible collaterals to another forearm
artery in addition to palmar collateral arcades
between radial and ulnar arteries and in 5 cases
distal stump of radial/ulnar arteries was filled by
palmar arterial circulation only (mainly if occlu-
sion appeared in less than 4 days).

Radiation exposure parameters,

contrast agent and time intervals

The time required for a successful recanali-
zation of occluded radial/ulnar artery, was
5-49 min (mean 16.4 + 9.9 min). In this case,
the total duration of coronary or peripheral
interventional procedures (including recanali-
zation of the radial/ulnar artery) varied from
12 to 123 min (40.8 = 29.0 min). Recanalization
of radial/ulnar artery served from 7% to 84%
(mean 40.9%) out of a total duration of the PCI
or diagnostic procedure. Radiation exposure
dose during RA/UA recanalization was 3.3-
916.2 uGy/m? (average 48.7 + 128.3 uGy/m?),
which accounted for 0.1 — 23% (average 1%)
of the total dose exposed during subsequent
PCI or diagnostic procedure. Above mentioned
ratio of radiation doses and procedure dura-
tions of RA/UA recanalization and coronary
intervention actually varied widely depending
on the type of coronary interventional proce-
dures (Table).

While average radiation exposure during the
RA/UA recanalization is low 0.8-1.3% of the
total radiation dose for all of above coronary
interventional procedures, time needed for
recanalization of occluded access artery is com-
patible with index procedure almost 30% for
control CAG + ad hoc PCI or planned PCI and
nearly 50% in cases of CAG. Average amount
of contrast agent used during the recanalization
of occluded RA/UA was - 45.7 = 17.8 ml
(ranged from 15 to 90 ml).

Immediate angiographic results

Successful recanalization and restoration of
antegrade blood flow and lumen of occluded
radial/ulnar artery was achieved in 52 cases

(85.2%). Procedure was completed success-
fully in 11 out of 12 cases of subacute RA/UA
thromboses (91.7%) and in 41 out of 49 cases
of radial or ulnar artery CTO (83.7%). The final
Minimal Lumen Diameter (MLD) measured af-
ter completion of recanalization of occluded ac-
cess artery was 2.15 £ 0.4mm. In terms of reca-
nalization technique MLD was 2.12 = 0.35 mm
after “Dotter-type” recanalization, 2.16 *
+ 0.49 mm following balloon angioplasty only
and 2.17 £ 0.32mm with the use combined
technique (p = 0.942). Significantly larger MLD
was obtained after recanalization and angio-
plasty of subacute occluded radial/ulnar artery
in comparison with CTO — 2.47 = 0.53 mm and
2.07 = 0.32 mm, respectively (p = 0.002).
Univariate logistic regression analysis showed
no significant relation between the immediate
success with estimate duration (“age”) of CTO
of the radial/ulnar artery (OR = 0.97, 95% CI
0.94-1.01, p = 0.269). Success of the proce-
dure depends on a length of stump (OR = 1.94,
95% CI 1.17-3.21, p = 0.010), while the length
of occlusion had borderline statistical signi-
ficance (OR = 0.98, 95% CI 0.97-1.02,
p = 0.039). As a result of multivariate regres-
sion analysis only the length of the stump was
a significant factor for the success of recanali-
zation procedures — p = 0.013. Various grades
of vessel wall dissection was mentioned imme-
diately after recanalization of 31 arteries
(59,6%) and observed only in cases of CTO
(75,6%). Contrast dye extravasation was oc-
curred in 12 cases as result of dissection
(7 cases) or subintimal recanalization (5 cases)
of radial/ulnar artery CTO without compromise
of blood flow in recanalized artery. Deep vessel
wall dissection was successfully sealed by pro-
longed balloon inflation in all cases. The same
effect was occurred after removal of long
sheath which covered dissected segment’s
whole length (Fig. 8).

The main reasons of technical failures were
inability of penetration of hard-dense focus of
CTO segment (3 cases) and subintimal pas-
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45 (Fr 550145)

Fig. 8. “Temporary stenting” effect after long-staying of sheath in recanalized segment of radial artery.

a - retrograde angiography shows CTO right RA with well defined stump (arrow) and collateral filling of interossea
artery (arrowheads) through the collateral network;

b — after recanalization and balloon dilatation long excessive dissection of vessel wall (arrows) was identified
with contrast extravasation (perforation) in distal part of recanalized segment (arrowhead). Despite deep vessel wall
damage and extravasation of contrast media the sufficient lumen of radial artery was obtained for long sheath insertion
¢ — final angiogram after completion of PCI revealed “sealed” vessel wall (arrows) with “stent-like” effect after
101 minutes localization of long sheath in recanalized artery. Only small haematoma (arrowhead) around the “sealed”
perforation site is seen;

d - initial angiogram shows CTO in middle and proximal segments of right radial artery with delineated stump (arrow),
long postocclusion segment and common collateral connection with interossea artery (arrowhead);

e — after recanalization and balloon dilatation deep vessel wall dissection in proximal segment with extravasation of
contrast agent is seen (arrowhead);

f — dissected segment was fully “sealed” after subsequent PCI (duration of procedure 49 minutes) using 6F long sheath
covered recanalized segment in it’s whole length;

g,h — repeat transradial catheterization and angiography after 8 months revealed patency of recanalized radial artery
without restenosis at the site of previous deep dissection of vessel wall (arrow). In middle and distal segment diffuse
restenosis was identified (negative remodeling) with “stand-by” former collaterals (arrowheads) between ulnar and
radial artery.

There were no cases of damage of other (in-
tact) forearm arteries or ischemic complication
of hand. There were three cases of thrombus
dislocation out of 12 cases of subacute occlu-
sion of the RA. Emboli migration to the intact
ulnar artery was mentioned in two cases and in

sage of guidewire (6 cases). In cases of techni-
cal failure no angiographic and clinically rele-
vant consequences were observed.

Complications
Only minor complication was occurred only

once (forearm small haematoma) without clini-
cal consequences. In 3 cases of technical fail-
ure perforations of vessel wall were observed
with minor contrast agent extravasation (Fig. 9).

one case thrombus dislodged from recanalized
RA to interossea artery. In two cases of throm-
botic embolism successful selective thrombol-
ysis was performed with complete blood flow
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Fig. 9. Subintimal course and
perforation of radial artery during
recanalization procedure of CTO
(estimate duration 6 months).

a - initial retrograde angiogram
revealed short postocclusion segment
with indefinite stump of CTO (arrow);
b - until middle segment (arrow)
recanalization was performed in true
lumen that confirmed by visualization
of deep palmar arterial arch and
absence of extravasation;

¢ — after hard dense point in middle
segment subintimal course of wire is
seen (arrowheads). Further perforation
of vessel wall and formation of
intramuscular haematoma  was
observed without clinical sequelae.

restoration. In the case of small interossea ar-
tery embolization treated conservatively with-
out any clinical sequelae.

In all cases of successful recanalization of
occluded RA or UA, including the previously
mentioned cases of embolization, final angiog-
raphy showed good patency of the palmar arte-
rial arches and digital branches.

Follow-up results

Patients were followed after successful re-
canalizationin a period from 3 days to 85 months.
Artery remained patent in 28 patients (53.8%)
and in 24 cases reocclusion was occurred
(46.2%). In 2 patients we performed successful
repeat recanalization after reclosure of recana-
lized RA 3 and 5.5 months after intial recanali-
zation. Logistic regression analysis did not re-
veal the presence of significant anatomic
(length and duration of occlusion, the diameter
of the arteries) and procedural (final MLD)
factors influencing the remote patency of re-
canalized arteries. There is a trend of increas-
ing frequency of late reocclusion when length
of initial occlusion is long (OR = 0.89, 95% CI
0.97-1.03, p=0.132).

Discussion

Transradial coronary interventions are be-
coming dominant in the interventional practice
of many catheterization laboratories worldwide.

C=
U0

5/163)

Some patients need repeat coronary or periph-
eral interventions, thus possibility of repeat RA
puncture seems to be very attractive. In case
of late RA occlusion use of the contralateral
radial artery increase the risk of bilateral RA oc-
clusion and loss of the possibility of the TRI or
TUI in the future. Despite the relatively rare oc-
currence of late occlusion of the radial/ulnar
artery (1-10%) (13, 15, 16), growing popularity
of TRI/TUI would increase number of this com-
plication. In addition, in many PCI cases it is
necessary to apply the 7F guiding catheter
(CTO, Bifurcation lesions, left main interven-
tions), and some authors have reported on the
use of 8F guiding catheter with transradial
route (12). Given the increased risk of late oc-
clusion of the radial/ulnar artery in the case of a
close relation to access arterial and sheath di-
ameter, the number of such cases in the future
can be increase (17). Every case of repeat TRl
using the same radial artery is also associated
with an higher risk of RA occlusion (18). While
local stenosis of RA makes repeat intervention
still possible through the same route, total oc-
clusion of RA could be considered as a con-
traindication for reintervention. Successful ret-
rograde recanalization of subacute RA occlu-
sion via distal postocclusion segment (19) and
antegrade recanalization through the ipsilateral
brachial artery (20, 21) were reported earlier.
However, we did not find in the literature cases
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of percutaneous recanalization of chronic oc-
clusions of the RA aiming to use it for repeat
intervention.

Based on our experience, recanalization of
CTO of RA/UA can be performed with high suc-
cess rate (>80%), which is comparable with the
same indicator for recanalization of coronary
CTO. Particularly success rate of recanalization
of occluded arteries in cases of subacute oc-
clusion is very high (>90%), however, in these
cases there is an increased risk of thrombus
dislocation and embolization of other arteries
of forearm. We suggest that this complication
can be prevented using various tromboaspira-
tion devices, as well as balloon dilatation of oc-
cluded area avoiding “Dotter” technique and
using blood “washout” maneuver through
puncture site after recanalization of RA/UA.

For successful puncture and catheterization
of the distal stump of the artery it is absolutely
necessary to have a palpable collateral pulse at
the puncture site (the principle of “no momen-
tum no vessel lumen no punctures”). The lack
of pulse confirmed the absence of the lumen,
complete obliteration of artery to the point
where superficial and deep palmar arterial ar-
cades merge. In cases of a short distal stump,
(see also fig. 3) because the lack of support for
vessel dilator by soft coronary guidewire, dila-
tor tip advancement to the distal cap of CTO
should be performed with extreme caution.

That is why the longer the distal stump, the
more secure catheterization of postocclusion
distal portion of the artery can be performed.
Theoretically, one can assume that the more
proximal is the initial puncture site of RA/UA,
the longer is the stump, if occlusion happens.
Preliminary analysis of our results may indicate
that the long stump is important predictor for
successful recanalization of occluded RA. So
this nuance should be given special attention
when the primary puncture of the vessel is
planned.

Role of ultrasound

Ultrasonic examination could give valuable
diagnostic information, in particular, in detec-
tion of occluded artery diameter, length of the
distal stump, the length of the occluded seg-
ment, the anatomy of the radial artery (for
example, high take-off of the RA). These find-
ings are particularly important for successful
puncture and distal recanalization. In addition,
one can use ultrasound as a navigation tool for
guidewire manipulation for successful entrance
of the guidewire into true lumen of the proximal

segment of the occluded RA/UA or brachial ar-
tery. To determine the status of the distal stump
(its existence and length), the proximal seg-
ments of the occluded artery and variations in
arterial anatomy of upper extremities multislice
CT scan can be applied. However, the relative
simplicity and low cost of ultrasound, lack of
contrast media makes it advantageous.

“Blind” retrograde recanalization without
postocclusion segment visualization (brachial
artery or the proximal parts of occluded RA/UA)
makes the procedure problematic. It is neces-
sary to take into account the relatively straight
course of the radial artery anatomy, the lack of
major side branches, as well as the ratio of the
anatomical course of the bones of the forearm
in the selected optimal angiographic projec-
tions. In this regard, we can note that all of reca-
nalization of CTO (including coronary arteries) is
also performed blindly, keeping in mind possi-
ble “virtual” path of the artery, with the only dif-
ference that postocclusion segment could be
filled and visualized by collaterals. It is possible
to make process of occluded RA/UA recanali-
zation more predictable with preliminary ultra-
sound or MSCT data.

In some cases of chronic occlusion of RA
significant negative remodeling of the artery
can happened (22, 23), causing perforation
and subintimal entrance of guidewire or dilator.
In such cases successful guidewire recanaliza-
tion and the subsequent balloon dilatation of
the artery may be quite painful and, moreover,
negative remodeling precludes large final MLD
achievement.

Reusability of occluded artery access after
recanalization is attractive, but according to our
results is followed by relatively high frequency
of reocclusion later on. In our opinion, the main
cause of reocclusion is marked injury (long dis-
section) of the vessel wall, which was seen in
the majority of our cases of successful reca-
nalization. However, long sheath (or guiding
catheter) that covers the entire recanalized
segment served as a kind of “temporary” stent
at the time of PCI and facilitated the subse-
quent sealing of dissection. Interestingly, pa-
tency in remote period was maintained in these
cases. Perhaps the elimination of dissection
and the stabilization of the lumen of the recana-
lized artery by sheath - “temporary stent”
helped to keep the patency of RA for its sub-
sequent re-use.

Logically, stenting may improves long-term
results, but, on the one hand, this strategy sig-
nificantly increases charges, because in vast
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majority (80%) of cases length of CTO RA was
>50 mm, that requires implantation 2 or more
DES and, on the other hand, stenting can not
guarantee from reocclusion of RA and in that
case repeat recanalization seems more prob-
lematic. Use of drug eluting balloons or drug-
coated long sheaths may be real alternative
option, but further study is needed to verify this
hypothesis. In addition, we have shown the
possibility of reopening of RA after reclosure of
previous successfully recanalized RA.

In conclusion, we can state that in cases of
chronic occlusion of RA/UA and the presence
of collateral pulse at the distal postocclusion
segment recanalization of occluded artery
should always be attempt. First of all, the occlu-
sion duration time (“age”) does not significantly
influence the success of the procedure, and,
secondly, it is not associated with the radiation
overdose and the risk of significant clinical
complications. Successful recanalization of the
occluded artery access allows us to save the
contralateral radial artery as the arterial access
for the future PCI or as a potential graft for pos-
sible bypass surgery. In certain clinical situa-
tions (when coronary CTO recanalization
is planned and when contralateral injection
is needed in patients without femoral access)
successful recanalization of occluded RA/UA
becomes critical.

Limitations of the study

We have analyzed relatively small number
of procedures due to infrequent nature of late
occlusion of RA/UA. Taking into account this

Cnucok nutepartypbl [References]

1. Kiemeneij F, Laarman G.J., Odekerken D. et al. A random-
ized comparison of percutaneous transluminal coronary
angioplasty by the radial, brachial and femoral approaches:
the access study. J. Am. Coll. Cardiol. 1997, 29 (6), 1269-
1275.

2. RaoS.V, OuFS., Wang T.Y. et al. Trends in the prevalence
and outcomes of radial and femoral approaches to percuta-
neous coronary intervention: a report from the National
Cardiovascular Data Registry. JACC Cardiovasc. Interv.
2008, 1 (4), 379-386.

3. Cox N., Resnic ES., Popma J.J. et al. Comparison of the
risk of vascular complications associated with femoral and
radial access coronary catheterization procedures in obese
versus nonobese patients. Am. J. Cardiol. 2004, 94 (9),
1174-1177.

4. Louvard Y., Benamer H., Garot P. et al. OCTOPLUS Study
Group. Comparison of transradial and transfemoral approa-
ches for coronary angiography and angioplasty in octoge-
narians (the OCTOPLUS study). Am. J. Cardiol. 2004,
94 (9), 1177-1180.

fact, clarification of factors affecting the imme-
diate and long-term results of recanalization
is required, that needs enlarged patient popula-
tion. However, because of the small incidence
of occlusion of the radial artery (~5.5% per
year), as the artery-based access to the accu-
mulation of relevant experience requires a lot of
time. Therefore, in this work only those marked
angiographic factors whose influence on the
immediate and long-term results is character-
ized by a statistically significant trend. Further
experience is needed to realize how to improve
RA/UA recanalization after iatrogenic occlusion
and how to preserve achieved success in the
long run.

Conclusions
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TPasIbHbIX BEH Y MaLMeHTOB Ha XPOHNYECKOM reMoamaan3e ¢ AMchyHKLUMer coCcyamncToro 4OCTyna C OLeHKOM
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The article presents an overview of a 10-year experience with endovascular treatment of central vein stenosis
in patients undergoing chronic hemodialysis and with a vascular access dysfunction. An assessment of short-
term and long-term results is presented as well.
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Cnucok cokpaiwieHuin

CLLB — cTeHO03 ueHTpanbHOM BEHbI

AB®D - aptepuoBeHo3Haa ductyna, cpop-
MMPOBAHHAA C MOMOLLBIO HATUBHbIX COCYOO0OB
UM CUHTETUYECKOro npoTesa

'K — remoonanmnaHbl katetep

C/, - cocyaucTbin goCcTyn aas remoananmaa

BAIl — 6annoHHasa aHrmoriacTmka

BlNB - BepxHas nonasa BeHa

HIMB — HMXHASA nonas BeHa

MMKJ1B — npaBada nogkitoun4yHasa BeHa

MMrB — npaesas naevyeronoBHas BeHa

JINKJ1B — neBas noaknio4YnyHas BeHa

JIMNIB — neBas nne4vyeronoBHas BeHa

NB — nogB3o0LIHAA BeHa

BeepeHue

HecmoTps Ha COBPEMEHHbIN TEXHUYECKUI
nporpecc B MeguuuHe Mo JIeYEHUIO Takoro
XXN3HEYrpoOXaloLWero COCTOAHUSA, Kak TepMu-
HaNbHas rno4YevyHas HeLOCTATOYHOCTb, KJlloYe-
BbIM MOMEHTOM, BJINSIIOWNM Ha NPOOOJIKU-
TENIbHOCTb XW3HU MNaumeHTa Ha remogmanuse,
SABMSETCHA ONTUMaNbHO OYHKUMOHUPYIOLNIA CO-
CyOMCTbIV OOCTYN A9 NOAK/IIOYEHUS K annaparty
MCKYCCTBEHHOW MOYKM (apTepnoBEHO3Hass Gu-
cTyna, chbopMMpPOBaAHHAsH C MOMOLLbIO HATUBHbIX
COCYOOB WM CUHTeTuYeckoro npotesa (ABD),
remogmanuaHbin katetep (M'K)). OgHrum 13 knio-
YeBbIX 3BEHbEB COCYANCTOrO AOCTYNa AN19 reMo-
ananuaza (CLl) asndaeTcs ueHTpanbHas BeHa.

Mcnonb3oBaHue K npoBoumpyeT noBpex-
JeHne v BoCcrnaJsieHne CTEHKMN BEHbl, USMEHEHWE
BEHO3HOIro KPOBOTOKA U, Kak crencrteme, oop-
MUPOBaHME CTEHO3a LLeHTpanbHOWM BeHbl (CLLB)
(1-4). B panbHenwem nocne GopM1UpoOBaHUS
AB® Ha ctopoHe CLIB BO3HMKaeT BeHO3Has
r’MNEPTEH3MSA C pa3BUTUEM BEHO3HOM HEOQOCTA-
TOYHOCTU KOHEYHOCTM un aucohyHkumm CH.
MpocTtasa nepessaska AB®D cpasy peluaet aTy
npobaemMy, HO BO3HMKAET OCTpPbIA BOMPOC
0 HoBoM CJl, MecT gns KOTOPOro CTaHOBUTCS
CYLLLECTBEHHO MeHbLUe. OcoBeHHO 3TO aKTy-
ajlbHO B HalUX OHU C YY4ETOM 3HAYUTENIbHOIO
yBENIMYEHMA Yncna 60MbHbIX HA remogmanmae
3a CYEeT MauMeHTOB MOXWUOro U CTap4yeckoro
BO3pacTa, y KOTOPbIX UMETCH OObEKTUBHbIE
CNTIOXXHOCTK no popmumpoBaHmio ABD (5).

Ha cerogHAwHWN OEHb 3HAOO0BACKYSPHbIE
MeToabl (6annoHHaa adrmonnacTtuka (BAM)
M CTEHTUPOBAHUE) ABJISAIOTCH OCHOBHbLIMU B Ne-
yeHun CLIB B cuny csoen manoin TpaBMaTUyHO-
CTU 1 BOBMOXXHOCTM HEOOHOKPATHOIO BbIMOJIHE-
HUSA, YTO HALIO OTPaXeHWe B CYLLECTBYIOLMX
€BPONEencKNx U amMepuKaHCKMX pekoMeH a-
umax (1, 6). C 1980-x rogoB Ha4YanoCb akTMB-
Hoe npumeHeHune BAIT B nedeHnn C/, B nocne-

OyIOWEeM psg aBTOPOB NpPencTaBuiv CBOMU
pesynbTaTbl, KOTOPbIE MO BONbLUIOMY CYETY CYy-
LLLECTBEHHO HE UBMEHWINCH B NOCIegHEE Bpe-
mMs (2, 7-9).

B pmaHHOM cTaTbe Mbl XOTUM MNPencTaBUTb
cBow 10-neTHUIn ONbIT 3HA0BACKYNSIPHOIO ne-
yeHns CUB npu guchdyHkumm CL, ¢ OUEHKOM
OThaNIeHHbIX Pe3ynbLTaTtoB, a UMEHHO Nepuoga
pPasBUTUA KIIMHUYECKM 3HAYMMOr0 pecTeHo3a
NN MEPBUYHON MPOXOAMMOCTU (OT NepBoro
[0 BTOPOro onepaTtuBHOrO JIeYEHUH) N NepU-
ona dyHkumoHnpoBaHus C/l, no noBoay KOTO-
poro BbinosiHANack koppekuusa CLUB, nan BTO-
PUYHOW NPOXOAMMOCTM (OT NepBOro onepa-
TUBHOIroO JsiedeHnsa o nukemgauyu CL wnnu
CMepTU BONILHOr0).

MaTtepuan n metoabl

B kabunHeTe peHTreHOXNPyprmiecknx MeTo-
[OB ANArHOCTMKM U nedeHns: KIMHMkn nmMmeHmn
9.9. Onxeanbga C3rMy mnmenn U.N. MeyHn-
koBa B nepuon ¢ 2010 no 2020 r. nponeyeH
181 yenoBek ¢ amcoyHkumen CL ona remo-
ananmsa. VI3 HUX npenmyLecTBeHHO Obiin
naumeHnTtbl ¢ CUB - 94 (52%) yenoseka, KOTO-
pPbIM CyMMapHO BbiNosiHEHO 188 BMewwaTensCTB.
OcTtaBwmmcs 87 (48%) naymeHTam BbINOJSHEHDI
pasnuyHble BMELLATENbLCTBA B CBA3M C AOWUC-
dyHKkumen AB® (cTteHo3 mnu Tpombo3) wunm
Mo NOBOAY MOCTAHOBKWN WX PEMNO3ULLMOHUPO-
BaHua 'K npun otcyTtcTemn CLIB.

Cpeaun naumeHToB ¢ CLLB B OCHOBHOM OblNn
XeHWwwuHbl (n = 51, 54%). MeanaHa Bo3pacTta
Bcex OonbHbIX cocTaBuna 59 [48; 67] net
(ot 23 pmo 86 net). Bce nmauueHtnl ¢ CLB
B aHaAMHE3€e NMENN KaTeTepm3aunio LEHTPasb-
HbIX BEH OJ1s1 mocTaHoBku K, 4yTO nogTBepxaa-
€T €ro 3TMosI0rM4eCKyto posib B passmtmn CLIB.
Mo cTeneHun 3akpbiTUS BEHbI B KA4eCTBE nep-
BMYHOIrO nopaxeHus y 62 (66%) OONbHbIX
ONarHOCTMPOBaHbl OKkMO3un, y 32 (34%) -
CTeHo3bl. Kak npaBwuio, nopaxeHue Mmeno
pacnpoCTpPaHEHHbIN XapakTep Ha HEeCKOJIbKO
CErMeHTOB CUCTEMbI LeHTpasbHbIX BEH, Hau-
6onee 4YacTo BCTpeYasoCb COYETaAHME NOAKIIIO-
YMYHOM N NNEeYEroNOBHOM BeHbI. B cnyyae nep-
BMYHOIO BMELLIATENbCTBA CTEHO3 Hambonee
4aCTO J10KaIM30BaJICS B IEBON MOAKIIOHNYHOWN
BeHe (JIMKJIB), a okknio3ns — B IEBOW njeye-
ronosHon BeHe (JIMIB). OdetanbHaa aoudoe-
PEHUMPOBKA MEPBUYHbBIX MOPaXeHUn npen-
cTasfieHa Ha puc. 1.

B 27 cnyyasix BMeLaTenbCTBO Ha LEeHTPanb-
HOW BEHE BbINOJIHANOCH C LESbI0 MOCTAHOBKMN
', B OCTasbHbIX Cyyasix rno rnosoay ANCPYHK-
unm AB®. B 23 cnydasax nauueHT rnocTynan
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Puc. 1. Jlokanuzauusa un 40
XapakTep NopaxeHus LeH-
TpanbHOW BeHbl Npu nep- T

BMYHOM BMeLlaTesibCTBe.

.

L R

BB HMB

MnKB

nnre  JINKJIB Nnre nBs

Bl Crenos [ Okknosus

Puc. 2. Jlokanusauyusa
M Xapaktep nopaxeHus
LLeHTPasbHOW BEHbI Npwu
NOBTOPHOM BMeluaTeslb-
cTBe.

HMB

C oCTpbiM Tpombo3om AB®P, npm atom CLB
MMeN XPOHMYEeCKUn xapaktep. B gaHHOM cny-
yae NMPUMeHsIMCb TPoMBoNM3nNC 1 GannoHHas
aHrnonnactuka AB® ¢ ogHOMOMEHTHOW guna-
Tauvenm LueHTpasbHON BEHbI.

Cpeon 94 nmaumeHTOB C MaToNoOrnmen UgH-
TpanbHbix BeH 33 (35%) yenoBeka MOBTOPHO
npoonepmpoBaHbl (0T 2 0o 7 pas3) B CBA3U
C KJIVMHNYECKU 3HAYMMbIM PECTEHO3O0M LEH-
TpasnbHbIX BEH, PELMANBOM KJIMHNYECKOWN Kap-
TVHbI BEHO3HOW HEA0CTATOYHOCTU U ANCHYHK-
unm AB®D. PecTeHO3 1 peokkno3us Hanbornee
4acTo JIoKanM30BaJNCh B MPaBOW MOAKIOYNY-
Hon BeHe ([MKJIB). detanbHasa gnddpepeHun-
poOBKa MEPBUYHbIX MOpPaXeHui npeacTaBfieHa
Ha puc. 2.

Pe3ynbraTtbl

OcHoBHbIM MeToAoM JneveHus CLIB Obina
6annoHHas aHruonnactuka. Mo mepe Hakonne-
HUS OnbiTa PYTUHHO CTanu NPUMEHATbLCA 6an-
JIOHbl BbICOKOrO [OaBflieHUsT C MHOIMOKpaTHOMN

MNrkaB

nnre  JNKJB nre nBe

Hl Pectenos [ Peokkniosus

aunatauyien n3-3a BbIPaXXEHHOro pPerngHoro
rnopaxeHusl BeHbl. B cnyyae nevyeHusa noakinio-
YMYHOW BEHbI, Kak NpaBuio, GuHanbHas guna-
Tauus ocyuiectensnacb 6asnoHOM guname-
Tpom oT 10 go 14 Mmm, a B cnyyae njaeyeronoB-
HbIX BEH 1 NONbIX BEH — gnameTpom oT 14 go 20
MM. B aByx cnydas npwu nedeHun MNMKJIB mc-
NnoJib30BaNnCh 6anNNoHbI C NEKAPCTBEHHbLIM MO-
KpbiITMeM. [JO onepaTtnBHOro neyYyeHns HasHa-
yanacb [OBOWHada pgesarperaHtHas Tepanus
(acnupuH 1 KNoNMAOrpesnb) C NOCNenyoLnm
npoasieHnem ee Ha 3 Mec.

B 18 cnyyasx 6b110 BbIMOSIHEHO CTEHTUPOBA-
HME, OCHOBHbIM MOKa3aHWEM K KOTOPOMY ObiJl
pekoun nocne BAIN 6onee 50% ¢ coxpaHeEHNEM
OrpaHNyeHnst aHTerpagHoro KpoBoTOKa U pe-
CTeHO3 B TeyeHne 3 mec. B 11 cnyyasax cTeHT
MMMNJaHTUPOBANCs B MOAK/OYMYHbIE BEHbI,
B 5 C/ly4asix — B Nj€YErosioBHbIE BEHbI, B 2 CJly-
yasix — B BepxHtoto nonyto seHy (BINB). B ogHom
cnydae OblsI0 BbINOJIHEHO PECTEeHTUPOBaAHUE
JIMIMB B cBSA3M C BbIPaXXeHHOW aedopmMaumnen

LHecsatnnetHuii onbIT OHAOBACKYJISIPHOIro Jie4eHus CTeHO30B L eHTpal/lbHbIX BeH
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MepBrYHasa NPOXoaMMOCTb
— — — BTopunyHas npoxoanMocTb

O 3aBeplueHHble cry4yamn
+ LleH3ypupoBaHHbIe cnyyaun

1,00
0,90
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0,60

0,50

Cnyyau
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0,00

Puc. 3. KpuBble nepsBuy-
HOW 1 BTOPUYHOM NpOXoam-
MoCTel B rpynne 60J1bHbIX
rnocne MNOBTOPHbLIX BMeLla-
TENbCTB HA LEHTPabHbIX
BEHax B cfy4yae AncdyHK-
umn ABO®.

Mecsu,

M PEKOMIOM paHee WUMMJAHTUPOBAHHOIO
CTeHTa.

O6wmnii TexHmdeckmin ycnex coctaesun 93%
(7 cnyyaeB 6e3ycneLllHoOM pekaHannsaumm ok-
KJIIO3UU LLEeHTPasibHOW BeHbl), Y 4 naumeHToB
MPONTM OKKJIO3MIO BEHBI BOBCE HE yOasnoch (Oga
cnydaqa INMre, no ogHomy JIMIB w IB). Bry-
TPUroCnNUTasbHbIX IeTaslbHbIX C/Tly4aeB He Bbl10.

Kak npaBuno, nocne BOCCTaHOBMEHUS KPO-
BOTOKA Y)XE Ha CTOJiIe OTMeYanmcb NpU3Haku
YMEHbLUEHNS BEHO3HOMN HEeOOCTaTO4YHOCTU
C MPakTU4eCcKn MOJSIHbIM KYNnMpPOBaAHMEM OTEka
KOHEYHOCTM B CJlydae ero Haamuug, Ha MOMEHT
BbINMCKM M3 cTaumoHapa. Cpok rocnutanmaa-
L1Kn B cpeaHeM cocTaBndan 3—5 gHen.

OcnoxHeHus Habnganmck B 5 (2,6%) cny-
yaax. Tpu cnydas aKCcTpaBasauuu rnpu aHrmo-
nnactuke MNMKJB v MMIB, 2 n3 KoTopbIX Kynu-
pOBaHbl BBEAEHNEM MPOTaMMHa U TeMOCTa3oM
¢ nomoupo BAl, a B ogHOM noTpeboBanoch
3KCTPEHHOE yuwimBaHue aedekta BeHbl. B oa-
HOM cnyyae npu cteHTuposaHune BIB npounso-
wia Murpauusa ctTeHTa B npaBoe npeacepaue,
yOaneHHoro oTKpbITbiIM crnocobom. B ogHom
cnyyae npu nedeHun tpombo3a ABD ¢ oaHo-
MOMEHTHOIN pekaHanudaumen JINMB npownso-
wna TpomMOoamMOoNUs apTepuin KOHEYHOCTWU
C NocneayrLmrM BbINoNHEHEM Tpombacnupa-
unm n BAT.

B rpynne 60nbHbIX, KOTOPbIM BbINOJHANOCH
MOBTOPHOE BMELLATENLCTBO B CBA3U C ANCHYHK-

uven AB®, meamaHa pecteHo3a LEeHTpanbHOW
BEHbI, MEPBUYHON MPOXOOAUMOCTM, COCTaBuna
8 [5; 16] mec (oT 1 mo 27 mec), meanaHa PyHk-
unmoHupoBaHus ABD, BTOPMYHOI NPOXOaNMO-
cTn, coctaBuna 24 [14; 31] mec (o1 8 0o 83 mec).
KpvBble NepBUYHOM M BTOPUYHBLIX MNPOXOAN-
MOCTEWM, MOCTPOEHHbIE C MOMOLUbLIO MeToaa
KannaHa—Menepa, npeactaBneHsl Ha puc. 3.

3aksoyeHme

[MonyyeHHble pe3ynbTaTtbl COOTBETCTBYIOT
MUPOBbIM OaHHbIM U OEMOHCTPUPYIOT Heob-
XOONMOCTbMPUMEHEHUA PEHTIEHOXNPYPruiyec-
KX MeTogoB ANarHoCTnkKn m yie4eHnsa B peLlue-
HUN I'IpO6J'IeMbI CTEHO30B LUeHTpaJibHbIX BEH
y NaUVIEHTOB HA remMoauanuse C Lenbio coxpa-
HEeHUA QYHKUMOHUPOBAHUS MOCTOSAHHOIO CO-
CyOMCTOro JOCTyna, HECMOTPS Ha PErynsipHble
M NOBTOPHblE BMelwaTtenscteBa (1-2 pasa
B rog). lNpn aTOM OaHHbLIA Noaxod No3BoNseT
ObICTPO U 3PDEKTUBHO peLnNTb Mpodnemy
ancohdyHkumm CO, n BO30OHOBUTL NpPOBEAEHUE
3aMeCTUTENIbHOM NOYEeYHOM Tepanum Ha OOJXK-
HOM YpPOBHE.

OCHOBHbIMU npenarcTBuaMmn K BHeOpeHMIO
B LLUMPOKYIO MPAaKTUKY 9HO0BACKYNAPHbIX METO-
[OB Nle4yeHns CocyaucToro noctyna ons remo-
anannaa B Poccun ssBnsieTcs OTCYTCTBUE COOT-
BETCTBYIOLLUNX HaUMNOHaJIbHbIX peKOMeH,EI,aLl,I/II‘/'I
rno JaHHOMY BOMPOCY U A0JIKHOIO PUHAHCUPO-
BaHUS.
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Abbreviations

CVS - Central vein stenosis;

AVF - Arteriovenous fistula, created by
means of native vessels or a synthetic prosthe-
sis;

HC — Hemodialysis catheter;

VA - Vascular access for hemodialysis;

BAP - Balloon angioplasty;

SVC - Superior vena cava;

IVC - Inferior vena cava;

RSV - Right subclavian vein;

RBV - Right brachiocephalic vein;

LSV - Left subclavian vein;

LBV - Left brachiocephalic vein;

IV —iliac vein.

Introduction

Despite modern technical advances in med-
icine in management of a life-threatening con-
dition such as end-stage renal failure, the key
factor affecting the life expectancy of a hemo-
dialysis patient is a well-functioning vascular
access for connection to the artificial kidney
machine (arteriovenous fistula, created by
means of native vessels or a synthetic prosthe-
sis (AVF) and hemodialysis catheter (HC). One
of the key elements of the vascular access (VA)
for hemodialysis is the central vein.

The use of HC causes damage and inflam-
mation of the venous wall, changes in the ve-
nous blood flow and, as a consequence, devel-
opment of the central vein stenosis (CVS) (1-
4). Further, after the AVF formation, venous
hypertension develops on the side of the CVS
associated with venous insufficiency in the ex-
tremity and VA dysfunction. A simple ligation of
the AVF immediately solves this problem, but
then a critical problem of a new VA arises, since
there are significantly fewer places for its crea-
tion. Nowadays this is especially topical given
the significant increase in the number of elderly
and senile hemodialysis patients who present
with objective difficulties of AVF formation (5).

To date, endovascular methods (balloon an-
gioplasty (BAP) and stenting) are the main
methods of CVS treatment due to their lesser
invasiveness and the possibility of a repeated
conduction, which is reflected in the existing
European and American guidelines (1, 6). Since
1980s, active use of BAP in the treatment of VA
has begun, and subsequently a number of au-
thors presented their results which, on a large
scale, have not undergone any significant
changes recently (7, 8, 2, 9).

In this article, we want to present our 10-year
experience of the CVS endovascular treatment

in case of VA dysfunction with assessment
of long-term results, namely, the period of de-
velopment of clinically significant restenosis (or
primary patency) (between the first and the sec-
ond surgical treatment) and the period of VA
functioning for which CVS correction was per-
formed (or secondary patency) (between the
first surgical treatment and VA removal or the
death of the patient).

Materials and methods

Throughout the period from 2010 till 2020
181 patients with VA dysfunction were treated
in the Unit of Radiosurgical Methods of
Diagnostics and Treatment in the Clinic named
after E.E. Eichwald of the North-Western State
Medical University named after I.I. Mechnikov.
Among them there were mainly patients with
CVS (94 people (52%)) who underwent a total
of 188 interventions. The remaining 87 patients
(48%) underwent various interventions for AVF
dysfunction (stenosis or thrombosis) or for HC
placement or repositioning in the absence of
CvsS.

Most of the patients with CVS were females
(n = 51, 54%). The median age of all the pati-
ents was 59 [48; 67] years old (ranging from
23 to 86 years old). All patients with CVS had
a history of central venous catheterization for
HC placement, which confirms its causation in
the CVS development. According to the degree
of the vein closure, occlusions were diagnosed
in 62 patients (66%), and stenoses — in 32 pati-
ents (34%) as a primary lesion. As a rule, the
lesion was widespread in the several segments
of the central venous system; the most common
was the combination of subclavian and brachio-
cephalic veins. In case of primary intervention,
the most common localization of stenosis was in
the left subclavian vein (LSV), and occlusion was
the most commonly observed in the left brachio-
cephalic vein (LBV). Fig. 1 presents detailed dif-
ferentiation of the primary lesions.

In 27 cases, intervention on the central vein
was performed to place the HC, and in other
cases — for AVF dysfunction. 23 patients were
admitted with acute thrombosis of the AVF with
CVS. In such cases, thrombolysis and balloon
angioplasty of the AVF with simultaneous cen-
tral vein dilatation have been used.

Among 94 patients with central venous pa-
thology, 33 people (35%) underwent repeated
surgeries (2 to 7 times) due to clinically signifi-
cant restenosis of the central veins, recurrence
of venous insufficiency and AVF dysfunction.
Restenosis and reocclusion mostly were local-
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Fig. 1. Localization and
the nature of the central
vein lesion during the
31 primary intervention.
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Fig. 2. Localization and
the nature of the central
vein lesion during the
repeated intervention.
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ized in the right subclavian vein (RSV). Fig. 2
presents detailed differentiation of the primary
lesions.

Results

The primary method of CVS treatment was
balloon angioplasty. Along with gained experi-
ence, high-pressure balloons with multiple dila-
tations have been used routinely due to the
marked stiffness of the vein. For the subclavian
vein treatment, as a rule, the final dilatation was
performed with the balloon 10 to 14 mm in di-
ameter, and for brachiocephalic veins and ve-
nae cavae — with the balloon 14 to 20 mm in
diameter. In two cases, drug-eluting balloons
were used for the RSV treatment. Prior to the
surgery, dual antiplatelet therapy (aspirin and
clopidogrel) was prescribed and then it was
prolonged for three more months.

The primary indication for the performed
stenting in 18 cases was more than 50% recoil
after the BAP with preserved limitation of the

antegrade blood flow and restenosis for
3 months. In 11 cases, the stent was implanted
into the subclavian veins, in 5 cases - into the
brachiocephalic veins, and in 2 cases — into the
superior vena cava. In one case LBV re-stenting
was performed due to severe deformity and
recoil of the previously implanted stent.

The overall technical success was 93%
(7 cases of unsuccessful recanalization of the
central vein occlusion); in 4 patients it was not
possible to bypass the venous occlusions (two
cases of RBV, one LBV and one V). No in-hos-
pital deaths were registered.

As a rule, after the blood flow restoration the
signs of the venous insufficiency improvement
were observed immediately in the operating
room, with almost complete resolving of limb
edema (if any was present) at the time of dis-
charge from the hospital. Hospitalization period
was on average 3-5 days.

Complication rate was 2.6% and included
five cases. There were three cases of extrava-
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Fig. 3. Curves of primary
and secondary patency in
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sation during angioplasty of the RSV and RBYV,
two of which were treated by protamine admin-
istration and hemostasis via BAP, and the last
case required urgent suturing of the vein de-
fect. In one case, during SVC stenting, the stent
migrated into the right atrium and was removed
by the open surgery. In one case, during the
treatment of AVF thrombosis with single-stage
recanalization of the LBV, thromboembolism of
the limb arteries occurred followed by throm-
boaspiration and BAP.

In the group of patients who underwent re-
peated intervention for AVF dysfunction, the
median central vein re-stenosis (primary paten-
cy) was 8 months [5; 16] (1 to 27 months); the
median AVF functioning (secondary patency)
was 24 months [14, 31] (8 to 83 months).

Curves of primary and secondary patency
plotted using the Kaplan-Meier method are
shown in Fig. 3.
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JHAOBACKYNSAAPHbIE NpoLeAYypbl HA BEHO3HbIX WYHTAX
K KOPOHAPHbIM apTEPUAM Yy NALUEHTOB Nocne NpPsmMou
peBacKynspuM3auuuM MMoKapaa: 063op nutepartypbl

B.B. ®omeHko*

HIL nHTepBeHunoHHOM kapamnoaHruosiorim GrAOY BO lMNepsbiii MITMY nmenn U.M. CedyeHoBa
(CeyeHoBckuii YHuBepcutet) MuHsapasa Poccum, MockBa, Poccusi

Bo BceMm Muype rnpuv nopaxeHun ayToOBEHO3HbIX LLYHTOB B C/1y4ae HEBO3MOXHOCTU BbIMNOJIHEHMS] YPECKOXHOIO
KOPOHapHOro BMeLLaTeIbCTBa Ha HaTUBHOM PYyCJie cTparernev BblﬁO,Da ABJIA€TCA SHAOBACKYJISPHOEe Jie4eHue.
Yactota BbIMNOIHEHMSI 3HLOBACKYJISPHOV MPOLEAYPbl Yy MNauneHTOB 0C/Ae KOPOHAPHOro LUYHTUPOBAHUS
cocrtasniset 17,5-37% OT BCex BbIMOJIHSIOLLMXCS HYPECKOXXHbIX KOPOHapPHbIX BMeLlaresibCTB, rnpv 3ToOM BMeLla-
TeJIbCTBa Ha LUyHTax CcoCTaBJidioT 5-10%. [Mpy aTOM pe3ynbTarbl CTEHTUPOBAHVSI ayTOBEHO3HbIX LLUYHTOB HE
Bcera yaoB/eTBOPUTESIbHbI. s 6osiee getasibHOro N3YHEHUS] JaHHOM I7pO6ﬂeMbI ueﬂecoo6paaHo U3y4nTb
BECH CMEKTP MNPEeLACTaBI€HHOV B MUPE JINTEPAaTypPbl Ha41Has OT UICTOKOB.

KnioyeBble cnoBa: ayTOBEHO3HbIE LLUYHTbI, 9HA0BACKYJISPHas rnpoueanypa, CTeHTbI C JIeKapCTBEHHbLIM MOKPbI-
mem

Endovascular procedures on venous coronary
bypass grafts in patients after direct myocardial
revascularization: literature review

V.V. Fomenko*

Scientific and Practical Center of Interventional Cardioangiology, Federal State Autonomous
Educational Institution of Higher Education I.M. Sechenov First Moscow State Medical University
of the Ministry of Health of the Russian Federation

In cases of autovenous shunts lesion, when percutaneous coronary intervention on the native vessels is
unfeasible, endovascular treatment is the strategy of choice worldwide. The rate of post-CABG endovascular
procedures amounts to 17.5-37% of all percutaneous coronary interventions, herewith 5-10% of this
interventions are performed on shunts. Herewith the results of autovenous shunts stenting are not always
satisfactory. In order to study this issue in details it seems reasonable to analyze the whole spectrum of world
literature on the problem, starting from the basic works.

Keywords: autovenous shunts, endovascular procedure, drug-eluting stents

Mwemnyeckaa 6onesHb cepaua (UBC) -
ofoHa M3 Hambornee akTyallbHbIX COLMANIbHO-
MeANUMHCKMX NMPoBieM COBPEMEHHOIO MMpa,
TakK Kak CBsi3aHa C BbICOKOW UHBanuausauuen
M CMEPTHOCTbIO TPYA0CMNOCOBHOro HaceneHus
(1, 2). HecMmoTps Ha 3Ha4YUTENbHbIE YyCMOEXn
B npodunaktruke n nedeHun MBC B TeueHune
MocCnegHnx OeCATUNEeTUN, OaHHas naTosiorms
Mo-npexHemMy 3aHMMaeT 0gHO U3 MePBbIX MECT
B CTPYKType 3a601eBAEMOCTU U MPUYNH CMEepPT-
HOCTM HaceneHus. B mupe exerogHo ot UBC
ymupaeT okoso 7 500 000 yenosek (3).

B Poccun MBC saBnsetca Haubonee pac-
npocTpaHeHHbIM 3aboneBaHuem. Mo cmepT-
HocTu oT IBC Halwa cTpaHa 3aHMMaeT OaHy 13
“nnanpyowmnx” no3numn (4-6, 10).

OcHoBHom npuynHon MBC asngaeTcsa cTeHo-
3MpPYIOLLE-OKKITIO3MPYIOLLNIA aTEPOCKIIEPO3 KO-
POHapHLIX apTepUin, KOTOPbIN HEOOCTaTO4YHO
3P PEKTMBHO NOAOAETCS KOPPEKUUN KOHCEP-
BaTUBHOMN MeOWKAMEHTO3HOW Tepanuemn.
CyulecTByOLME NEKAPCTBEHHbLIE MNpenapaThl
CnocobHbl NNLLb HECKOJIbKO OBNeryntb tede-
Hne NBC. B cBA3K C 9TUM B TEYEHME Nocnen-

OHA0BaCKyISPHbIE MPOLEeAYPbl Ha BEHO3HbIX LLIYHTax K KOPOHaPHbLIM apTepUsIM Y NaLneHToB
riocsie npsIMori peBackynapuaaummn Mmyuokapaa: 0630p 1MTepaTypb!



TPVBYHA MOJIOAOro CrELMAJINCTA

HUX HECKOJIbKMX aecatunetuin B nedyeHmn NbC
YCMELIHO UCMONb3YIOT pa3Hble MeToObl peBa-
CKynsipu3aunm mmokapaa, B TOM 4Yncre onepa-
UMIO NPSIMOIA peBacKynapusaumm mumokapaa.
B HacTodwee BpeMs B MUPE BbINOJHAETCSH
6onee 300 000 onepauuini NPsIMOro KOpoHap-
HOro WyHTMpoBaHMa B rod. CyllecTBylOoT pas-
JIN4HblE BUAObI KOPOHAPHOro LUYHTUPOBAHUS,
oTinyarowmeca gpyr ot gpyra TUMNOM ayTo-
TpaHCnIaHTaToB, NMPUHUMNOM HOPMUPOBaAHUSA
aHacTtomo30B 1 T.40. OgHako npumepHo B 80%
C/ly4aeB B KayeCTBEe LUYHTOB MCMNOJb3YIOT Be-
HO3Hble TpaHcnaHTaTbl (6onbLlas NOAKOXHAs
BeHa), a B 20% — apTepun (BHYTpUrpyaHas
n ny4yeBas apTepuun). OgHako NOJIHOLEHHOCTb
U OJNTENBbHOCTb (PYHKUMOHUPOBAHUS Yy pas-
JINYHBIX LUYHTOB HEOAMHAKOBbLI. Tak, Hanbosb-
e MPOOOIKNTENBHOCTBIO adekBaTHOrO yHK-
LUMOHMpOBaHUA o6nagaloT apTtepuanbHble,
B 4aCTHOCTM MaMMapOKOPOHapHbIe, LUYHThI
C COXpPaHeHMeM eCTeCTBEHHOW aHaTOMUM,
C [OCTaToO4HO PEeaKUM aTEePOCKNEPOTUHECKNM
nx nopaxeHuem (11-13).

Y10 Xe kacaeTCs BEHO3HbIX TpaHcnjaHTa-
TOB, TO, B CPABHEHUMN C apTepusiMmn, oHM obna-
0alT MEHbLUEW YNPYroCTblO, YTO HE NO3BONSET
MM aganTMpoBaTbCA K YC/TOBUSIM NMOBbILLEHHOIO
apTepunanbHOro AaaerieHns M obecneymBaTb
ONTUMalbHYlO CKOPOCTb KPOBOTOKa 4epes
wyHT. Kak n3eBecTtHo, BEHO3Haa cuctema Kpo-
BoOOpalWeHns GYHKUMOHMPYET B YCIOBUAX
HU3KOr0 WX OTPULUATENIbHOro [AaBfieHUs.
OcHoBHble cuibl, obecnedyrBaloLLne KPOBOTOK
Nno BeHam, — HacocHas GyHKUMS cepaua v pa-
6oTa ckeneTHbiXx Mblwl. CnabopasButas Mo
CpaBHEHUIO C apTepmasnibHOM CTEHKOMN rMNaako-
MbllleyHass 060/104Ka CpeaHero Cnosi BeHO3-
HOW CTEHKM HE NO3BOJISIET PEryMpoBaThb apTe-
pvanbHOe AaBfeHne, USMEHATb TOHYC COCYAOB
M TeM cambiM nepudepmnyeckoe ConpoTuee-
HMe, Tak Kak 3TO MPOUCXOAUT CO CTEHKaAMM ap-
Tepun. Npu nNomelleHnn BEHO3HOro cocyaa
B apTepuasibHOEe PYyC/lo OH UCMbITbIBAET MOBbI-
LLUEHHYIO Harpy3ky B YCNOBUSIX BbICOKOIro AaB-
NIEHUST U OTCYTCTBUS PEerynsauuoHHbIX Mexa-
HM3MOB, YTO NPUBOOMT K HAPYLUEHMIO TOHyca
1 NaTOAOrMYECKOMY PaCLLUNPEHMIO. DTO B CBOKO
oyepenb cnocobCcTByeT 3aMeSIEHUIO KPOBOTO-
Ka 1 MOBbILLEHNIO BO3MOXHOCTN TpoMboobpa-
30BaHUSA, 4TO SBJSIETCA OOHOWM M3 OCHOBHbIX
MPUYMH PaHHEN HECOCTOATENIbHOCTN BEHO3HbIX
WwyHTOB. Takass ocobeHHOCTb 0OycroBneHa He-
[OCTaTo4YHbIMM aganTauMoOHHbIMU MexaHM3ma-
MW NpU NOMELLLEHMN BEHO3HOIO Cocyda B apTe-
pranbHoe pycno. A Te BEHO3HbIE LUYHTbI, KOTO-
pbl€ COXPaHSAIOT MOJIHOLIEHHYIO MPOXOANMOCTb

B MEPBLI rof nocne onepawuuu, nogBeprarTcs
Tak Ha3blBaeMow apTepuanmaaummn, 4To co3ga-
€T YCNoBUS a1 X CTeHO3npoBaHus (14).

B cnyyae TpoMOOTUHECKOW OKKITHO3UU LLYH-
Ta OH ¢ OOMbLUOW O0NEr BEPOATHOCTW 3aron-
HSeTCq TPOMOOTMYECKMMIN MacCaMu, HacTo Ha
60/bLLIOM MPOTSXKEHUN. TaKOM TN MOPaKeEHUS
LWYHTOB $IBASETCH HE O4YeHb MEePCMNEKTUBHbLIM
01151 BbIMOJSIHEHNST 3HA0BACKYNSPHbIX Mpouenyp
Ha HUX, TaK KaK gaxe rnpu yCriewHomn pekaHa-
ansaumm nocne OasNIOHHOM aHrnonaacTUKM
TPOMBOTUYECKME MACCbl MOFYT CTaTtb NpUYn-
HOW JucTanbHOWM 3amMbonusaunm 1, Kak cneg-
cTBUE, nony4eHns no-reflow peHomeHa B 9TOM
cocyne (15, 16).

B pesynbrate npumepHo 15-20% BEHO3HbIX
LUYHTOB MOCJI€ BbINOJIHEHHOIO a0PTOKOPOHApP-
Horo wyHTnpoBaHua (AKLL) okkniosupyetcs
B MNEepBbI rof, B KaXAbli Nocnenyrounn rog,
oT 1 0o 4% (17). B TeueHune 10 neT 3akpbiBa-
eTcsa okono 50% wyHToB (7, 18). B pesynbra-
Te 3TOro BO3HMKAET HEOOXOAMMOCTbL BMeLla-
TenbCTB B HacceiiHe 3TUX LUYHTOB NubO mno-
BTOPHbIX XUPYPrn4eCckmx, 4TO HexenaTesibHo,
nmbo sHpoBackynsapHbiX. OCHOBHOW LENbIO
3TUX BMELIATENbCTB ABASETCH BOCCTAHOBJE-
HME MNPOXOAMMOCTW BEHO3HbIX LUYHTOB MO0
BOCCTAHOBJ/IEHVME HATUBHOINO apTepuasibHOro
pycna B CUCTEME BEHEYHbIX apTEPUA.

Mo MHEeHUIO MHOIMX nccnegosaTenemn, no-
BTOpHOE KLU He aBnseTcsa onepauwmeit Bbibopa
13-3a CcyllecTBeHHO 6oee BbICOKON CMEepPTHO-
CTU M HEYAOB/IETBOPUTESIbHbBIX PE3Y/ILTATOB MO
CpaBHEHUIO C NMepBUYHON onepaumen. ocne
nosTopHoro KLU BbkKMBaeMOCTb cOCTasfisieT
75-90% B TeueHue 5 net n 55-75% B TeYeHne
10 net HabnogeHma (19).

Mexay TeM peHTreHaHA0BaCKyspHasa Npo-
ueaypa sBnseTca Hanbonee pacnpoCTpaHEH-
HbIM METOLOM peBacKynapuaaumu npm nopa-
XeHun wyHToB nocne AKLL (20-22). HacTtoTa
BbIMOJIHEHMST 4YPECKOXHOr0 BCellaTenbCTBa
(4KB) y naumeHToB nocne KLU (kak Ha LWwyHTax,
Tak U HA HAaTMBHbIX apPTEPUSIX), MO AAHHbIM pa3-
HbIX aBTOpPOB, konebnetcsa ot 17,5 no 37% ot
BCeX BbinoaHswowmxcs YKB, npu aTom BMeLLa-
TenbCTBa Ha WyHTax coctaBnaT 5-10% Bcex
YKB. HecmoTpa Ha BCe BbllleCcKa3aHHOEe, BO-
npoc 06 apPEeKTUBHOCTN U LEenecoobpasHo-
CTU 3HAOO0BACKYNSIPHbIX BMeLlaTenbCTBa Ha
LyHTax Ao CUX Nop ABNSIETCS NpeaMeToM Ouc-
Kyccumn (23-25).

MnoHep meTopa 6anaoOHHON aHrMonnacTm-
kn — A. Gruentzig — B 1979 . ogH1M 13 NMepBbIX
npenonpuHan 7 nonbiTok 6anfioHHOW aHrmo-
NAacTUKK LUYHTOB. MaTb NOMNbITOK ObINX yCNeLL -

Ne 64, 2021



YOUNG PROFESSIONALS PULPIT

HbIMW, OHAKO B TPEX U3 NATU yCMneLwHo auna-
TUPOBAHHbIX LYHTOB B OTAAJIEHHOM MNEPUOAe
Habnganca reMoanHaMmMYeCcKn 3HaYNMbIN pe-
cTeHo3. A. Gruentzig npeanonoxmn, 4To B LUyH-
Tax HaOnopgaetcs “Oone3Hb Apyroro poaa”,
HEXENN NCTUHHBIN aTEPOCKIEPOTUHECKNI NPO-
LLecc, kotopasa aABNSeTcad OObSCHEHMEM Hey-
[OBNETBOPUTESNbHbIX PE3YSIbTATOB JIEYEHUS.

Mo MHeHUKO Jpyrux aBTOpPOB, OGasloOHHas
annataums M3MEHEHHbIX aopPTOKOPOHAapPHbIX
LUYHTOB Ha MepBbIX 3Tanax pasBuUTUSa 3HOOBA-
CKYJIAPHOIO Jle4eHUs TakXKe MMeNna BbICOKYIO
4acTOTYy PECTEHO3a B CPABHEHUWN C aHaNOrny-
HbIM NIE4EHNEM B HATUBHOM KOPOHApPHOM pyC-
ne. Mo pgaHHbIM UCCcneagoBaHMn, NPOBEAEHHbIX
B Hadane 80-x roooB NpOLUIOro CTONneTus,
W.B. Ford n coasr. (26), a Takxe J.S. Douglas n
COaBT. (27) npuwnn K BbIBOAY, YTO HENoCcpen-
CTBEHHbI YyCMex aHrmonaacTukm BEHO3HbIX
WwyHTOB He npeBbiwan 80-85%, a yactoTta pas-
BUTUS pecTeHo3a 4yepel rod nocrse Bmella-
TenbctBa gocturana 50-55%.

bonee TOro, B 4% cny4aeB, no AaHHbIM
J. Corbelli n coasrt. (28), n B 2,5% cnyvaes, no
naHHbiMm P.C. Block n coast. (29), nocne 6an-
JIOHHOW aHrMonNaacTUKN BEHO3HbIX LLIYHTOB MO-
TpeboBanocbk akcTpeHHoe AKLL. Eule B 7% cny-
yaeB, NMo gaHHbiM J.S. Douglas n coasT. (30),
GannoHHas aHrmonnacTMka LWYHTOB npuBena
K pa3Butuio umHpapkrta mumokapga. Ha ato
ykasbiBatoT H.W.T. Plokker n coaBT. (31)
n PJ. deFeyter u coaBT. (32), koTopble Habno-
hann aHanornyHble OCJ/IOXHEHUsI COOTBET-
CTBeHHO B 4,8 n 6% cnyyaeB. YacTtoTa pasBu-
TS pecTeHo3a B OTAasIeHHOM Mepuroae rnocne
Oan/IoOHHOM aHrMonIacTUKM ayTOBEHO3HbIX
wyHTOB cocTasnsna 50-56% (33, 34). MNpuee-
JEHHbIE Bblle paboTbl Aoka3ann HU3KYKO Kn-
HUYeckyto 9PPEKTUBHOCTb Oan/IOHHOW auna-
Taunm aopTOKOPOHAPHbIX LUYHTOB B CPaBHEHWM
C BMeLlaTeNbCTBAMM HA HATUBHbIX KOPOHAPHbIX
aptepuax. HenocpeacTBEHHbIN KIMHUYECKUM
yCcnex aHrmonnacTMkm aOpPTOKOPOHAPHbIX LLYH-
TOB (OTCYTCTBME CTEHOKAPAMW B FOCMNTaNIbHOM
nepuoae), No AaHHbIM BbiLLEYNOMSHYThIX aBTO-
poB, cocTaBui 0kono 78—90%.

Kak yxe oTmMeyanocb, MHOIME Yy4YeHble
CKJTIOHHbI OOBSACHATL YacToe pa3BUTME OCTPbIX
OCJIOXXHEHU N BbICOKUA PUCK CTEHO3a nocne
annatauyn LWyHTOB OCOOEHHOCTSMUN CTPOEHUS
COCYOMCTON CTEHKU LUyHTa OAHHOro Tuna, 4yTto
MOXET HapyLlaTb HOPMaJibHbI MEXaHW3M pac-
LUMPEHNS NPOCBETA BO BPEMS aHTMOMIACTUKN
(35). OT1M 0OBbACHAETCSA 1 YaCcToe OTCYTCTBME
KNIMHM4YecKoro agp¢dekTa rnocrie XxopoLuem auna-
Taummn, CBA3aHHOE C BO3HMKHOBEHNEM PaHHEro

nocneonepaunoHHoro ¢eHomMmeHa “anac-
TUYECKOro cnageHusa cTeHku cocyna” (elastic
recoil) (36). 3To nponcxoguT B pe3ynbTaTe Ha-
PYLUEHUS 31aCTUYECKUX CBOMCTB CTEHKM MNOL,
BO3OENCTBMEM pasgyToro OanfsioHa, 4TOo
B JaJibHelileM npuBOoAUT K pPemMoaenvpoBa-
HUIO cocyna, PecTeHo3y M BO30OHOBNEHUIO
KJIMHWYECKOMN KapTUHbI CTeHOoKapaun. Bce aTo
00yCnOBNEHO 3HAYUTENIbHO MEHbLUen pagu-
aJIbHOM YCTOMYMBOCTbBIO U YMPYroCTbiO CTEHKU
BEHO3HOIO LWYHTA B CPaBHEHUN C KOPOHAPHOW
aptepuen. Mo paHHbiM R.T. Lee n coasT. (37),
B pe3ynbTaTe HapyweHusa 31aCTU4ecKux
CBOWCTB CTEHKa BEHO3HOrO LWyHTa 6osee noa-
BEPXXEHa CnaaeHuto.

Ewe oaHMM Cepbe3HbIM OCIOXHEHNEM
GanNIOHHOW aHrMonNAacTUKU LWYHTOB SIBNSIETCS
TO, Y4TO 6GoNblUAsA YaCcTb NPUCTEHOYHbLIX N BHY-
TPUNPOCBETHbLIX HOBOOOPA30BaHMIN MOXET MpU
BbIMOJIHEHUW Mpoueaypbl pparMeHTUpoBaTb-
csi. 9TO MOXeT ObITb 0OYCNIOB/IEHO KaK OO0Jb-
WM 06bEMOM MacC, BbI3blBAlOLLMX CTEHO3U-
pylowiee nopaxeHune, Tak U MEHbLUEN TOALWM-
HOW MbILLEYHOro CNos B LWWYHTax AaHHOro Tmna
(38). OcTaBwmecs pparMeHTbl MOTYT CIYXUTb
MCTOYHMKOM MUKPO3IMBonmM3aumm guctanbHO-
ro pycna, B YaCTHOCTM HaTUBHOW apTepun, 4To
SBNSETCA OCHOBHOM NPUYMHOM dEeHOMEHA No-
reflow (OTCyTCTBME KPOBOTOKA NOC/E 3HOOBA-
CKYNAapHbIX BMewaTenbcTs) (39, 40).

C Wwnpoknm BHeOPEHUEM B KIMHUYECKYO
npaKTuUKy CTEHTUPOBaHMSA OblK NoJslydYeHbl 60-
nee obHagexmuBalolwme peadynstatbl. B 1991 .
3P DEKTMBHOCTb CTEHTUPOBAHUA BEHO3HbIX
LLIYHTOB, No AaHHbIM R. Pomerantz v coaBrT. (41),
coctaBmna 100% (HenocpeacTBEHHOro ycne-
Xa), a OTCYTCTBME OCTPbIX OCIOXHEHUI HE npe-
Bbicuno 21%. OgHako B uccnegosaHmn |.K. de
Scheerder n coaBT. (42), NPOBEAEHHOM YXe B
1992 r., 6blIM NONYYEHbI MEHEE YTELUNTENbHbLIE
pe3ynbtaTbl. KNMHUYECKMIA yCcrex uMnaaHTaumm
CTEHTOB B CTEHO3MPOBAHHbIE LLYHTbI COCTaBWJI
87%, yacToTa pas3BUTUA OCJIOXXHEHUS!, B 4acT-
HOCTU MHdapkTa Mruokapaa, — 7%, pecTeHo3 B
cpegHeoTaaneHHom nepuoae — 47%.

B ogHOM 13 KpyrnHEWWwmnx mccriegoBaHui
SAVED (Stent versus balloon Angioplasty for
aortocoronary saphenous Vein bypass graft
Disease), npoBegeHHoM B 1996 . u nocesi-
LLEHHOM CpaBHUTENIbHOMY aHanmMady 6anfoH-
HOW aHrMoNNacTUKM B a0OPTOKOPOHAPHbIX LLYH-
Tax U CTEeHTUPOBaHWIO, OblIO MOKa3aHo, 4TO
YPOBEHb BHYTPUIOCMMTASIbHbLIX OCJIOXXHEHUI B
nccneayemMblx rpynnax CyLleCTBEHHO He pas-
nmyancsa (MHPapKT Mruokapaa, netasbHbl UC-
X0[, HeobXoaMMOCTb B 9KCTPEHHOW onepauum
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KOPOHAapPHOro wyHTMposaHus) (43). OgHako
B rpynne mnocne CTEHTUPOBAHUA Heobxoau-
MOCTb B MOBTOPHOM BMeLUATENIbCTBE 4epes
6 Mec Obl1a CyLLLECTBEHHO HUXE — 26% Mo cpaB-
HeHuto ¢ 38% B rpynne aHrMonaacTUKK.

Heckonbko Ooniee oOHagexmBaloLwWmin pe-
3yNnbTat NosIBUICA C BHEOPEHMEM HOBbIX Kap-
KacoB C pa3HOOOpa3HoO CTPYKTYPOW 1 MHOXe-
CTBOM 0COOeHHOoCTEN (B TOM YMCNe U C nekap-
CTBEHHbIM MOKPbITUEM) (9).

Tem He MeHee, HECMOTPS Ha NpPUMEHEHnEe
CTEHTMPOBAHUSA, HaCTOTa OCTPbIX OCNIOXHEHUIA
Ha LWYHTax MOC/e 3HO0BACKYSIPHbLIX BMELUA-
TeNbCTB CHMXaeTCs He3HaduTenbHo. Miccneno-
BaHme M. Leon n coaBT. (44, 45) noka3sano, 4To
Mpv UMMNJIaHTaUNM B BEHO3HbIE LUYHTbI MaTpUy-
HbIx cTeHTOB “Palmaz-Schatz” yacTtoTa ocTpbIx
OCNOXHEHMN, Yalle BCero — MHPapkra Mmo-
kapga, coctaBuna 4,2%. Nocne nMmnnaHTaumm
B AOPTOKOPOHAPHbIE LWYHTbl MPOBOJIOYHbIX
cTteHToB “Co0k” MHpapkT Muokapga Habnio-
nancs B 13,5% cnyvaes (46).

He o4yeHb yTewmnTenbHbIMM OKa3anucb 1 OT-
JaneHHble pe3yfbTaTbl CTEHTUPOBAHUA LUYH-
TOB.

McenepoBanme SOS (Stenting of Saphenous
vein grafts) nokaszano, 4To CTEHTMPOBaHVE Be-
HO3HbIX LUYHTOB CBSI3@aHO C BbICOKMM PUCKOM
pecTeHo3a M pasBuUTUS OCIIOXHEHUN B BUAOE
OCTPOro KOpPOHapHOro cumHgpoma. B cpegHem
B TedeHune 35 mec HabnmoaeHnsa 39% norpaHuny-
HbIX CTEHO30B B BEHO3HbIX LUyHTax (30-60%
aHrmorpadmyeckoro gmameTpa LuyHTa) npo-
rPEeCcCUpYOT 00 3HAYUMbIX CTEHO30B (>75%)
(47). B aHanua3 aTtoro paHaooMuU3npOBaHHOIO
nccnegosaHua Bkaw4manm 80 naumeHToB
¢ 112 nopaxeHusmn B 88 BEHO3HbIX LLUYyHTaXx.
MaumeHTbl NepBoHaYanbHO OblNM pa3geseHbl
Ha 2 rpynnbl: B MEPBYIO rpynny BOLWAY NALMEH-
Tbl C UMMIAHTUPOBBHHbLIMM CTEHTaMn 0e3 ne-
KapPCTBEHHOIO MOKPbLITUS, BO BTOPYIO Fpynny —
MaumMeHTbl CO CTEHTaMM C NaknTakCesieBbIM
nokpbiTemM. KoHTponbHasa aHruorpadusa ooina
BbiMosiHeHa y 64 (83%) nauueHToB. B nepson
rpynne naunmeHToB pecteHo3 >50% Habnto-
nann y 51% naumeHToB, a B BO BTOPON rpymn-
ne —y 9% naumeHtoB. ¥ 10 naymeHTOB pecTe-
HO3 LUYHTa NpUBEJT K Pa3BUTUIO OCTPOro KOpo-
HapHOro cMHapoma, y 9 naumeHToB Habnoganm
CTabunbHYyIO CTEHOKAPAMIO, eLle y 5 NauneHToB
KJIMHMYECKadA KapTuHa Mpu PecTeHo3e LyHTa
ocTaBanachb MpPexHen.

OT0 nccnepoBaHve noaTBepauno obLenpu-
HATOE MHEHME, YTO MPUMEHEHNE CTEHTOB C Ne-
KapPCTBEHHbLIM MOKPbITUEM B BEHO3HbIX LLYHTaX
TakKKe gaeT Aydwme pesysbTatbl, YHeM Npume-

HEHWE CTEHTOB 6€3 IEKAPCTBEHHOIO NMOKPbLITAS
(8).

Takue xe BbIBOAbl ObIsIM MOSyYEHbI NPU NPO-
BeOeHnn Hambonee KpyrnHoro paHooMm3unpo-
BaHHOro uccnenosaHua ISAR-CABG (Prospec-
tive, Randomized Trial of Drug-Eluting Stents
Versus Bare-Metal Stents for the Reduction
of Restenosis in Bypass Grafts). B Hero 6binu
BKJIIOYEHbI 610 NMauneHToOB C peunaBom cTe-
HOKapguMn nocne paHee BbIMOsIHEHHOro KLL.
B pe3ynsrtate npoBeOEeHHOro McCreaoBaHus
OblNI0 BbIABNIEHO CHuKeHne Ha 50% yacToTbl
MOBTOPHbIX peBackyndpu3aumin B rpynne
C MPUMEHEHNEM CTEHTOB C JIEKAPCTBEHHbLIM
nokpbITUEM (48).

AHannM3 umelLWencsa nutepartypbl B OTHO-
WEeHNN NnedyebHbIX MeponpuATUA Ha CTEHO3U-
POBAHHbLIX N OKKJIIO3MPOBAHHbBIX a0PTOKOPO-
HapPHbIX LWWYHTaX (B 0COOEHHOCTN 3TO KacaeTcs
BEHO3HbIX LLUYHTOB) mokasas, 4To pe3ynbraThl
Kak 6annoHHOW aHrMOMNNaCTUKN, TaK U CTEHTU-
POBaHMSA LUYHTOB MEHEEe YTEeLUUTESIbHbl, YEM
B CJlydae BMELIATENbCTB HA CaMMX MOPaXKEH-
HbIX KOPOHapHbIX apTepusax. OgHaKO Npy 3TOM
MPOC/IEXMBAETCA CYLLLECTBYIOLLLAA 3aKOHOMEP-
HOCTb, @ UMEHHO: CTEHTUPOBAHME a0PTOKOPO-
HapPHbIX LYHTOB OAET CYLLEeCTBEHHO Jy4live
pesynbTaTthl (6AvXanne U oToaNeHHbIE), YEM
M30MpoBaHHas GannoHHaa aHrvonaacTmka.
OcobeHHO 4eTKO aTa pasHuua 3aMeTHa Mnpu
MCMNOJIb3OBAHNUN CTEHTOB C JIEKAPCTBEHHbLIM
MOKpPbITUEM.

OnpeaenexHHbIn MHTEPEC NPeacTaBnsoT UC-
cnegoBaHusl, B KOTOPLIX MPU MOPaXeHun aop-
TOKOPOHAPHbIX LUYHTOB WCMONb30Banu artep-
9KTOMUIO, NIA3EPHYI0 aHMMOMIacTnuky n peonu-
TUYECKYIO TPOMO3KTOMMUIO.

OpHako cnenyeTt OTMETUTb, YTO pPaHOOMMU-
3mpoBaHHoe uccnegosaHne CAVEAT Il (49),
B KOTOPOM MPUBOANIACH CPaBHUTENbHAS OLLEH-
Ka 9pHEeKTUBHOCTY OANSTIOHHOM aHIMONIaCTUKN
M 3HO0BACKYISIPHOM aTEP3KTOMMUN Y MAUMEHTOB
C NOPaXXEHNAMUN a0PTOKOPOHAPHBIX LUYHTOB, HE
rnokasasno 3HaYUTESIbHOIO NPENMYLLECTBA KaKo-
ro-nmbo 13 aTmx MeToaoB HWU Mo aHruorpadu-
YECKMM, HU MO KIIMHUYECKUM pe3ynbTaTaMm.
Bonee TOro, y naumMeHToB nocie atepakToMum
yaule oTMedanocb pasBUTME aHrnmorpapuyec-
KX MPU3HAKOB MUKpoambonusaumn. Vcnonb-
30BaHVE JaHHOW METOAMKW MPU BMeELlaTeSb-
CTBax Ha LyHTax He MPUBEJIO K YNYYLUEHMIO
KJIMHNYECKOro COCTOSAHMSA O0NbHbIX U addek-
TUBHOCTU 9HOOBACKYNAPHOrO JIEYEHMS U MO
OaHHbIM Opyrux mnccnepoBaHun. Mcnonb3osa-
HMEe aTep3KTOMUM COMPOBOXAANOCb 3MOONU-
3aumen guctanbHoro pycna B 9% n pasButmem
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MHdapkTa Mmokapaa B 4% cry4aes rno AaHHbIM
paboTU.P. Kaufmannwucoagrt. (50), M.R. Selmon
n coaBT. (51). HYTo KacaeTcsa MCNONIb30BAHMUS
Na3epHOo 9HO0BACKYIAPHON TEXHONOMMN B Ne-
YEHNN A0OPTOKOPOHAPHbIX LLUYHTOB, NpoOaHanu-
3MpoBaHHOro B mccnegosaHum D. Untereker
M COAaBT., MPU HEN, HECMOTPS Ha OOCTUXEHUE
MepBUYHOro ycrnexa npoueaypbl B 95% cnyva-
€B, OTMeyasiacb BbiCOKas 4YacTtoTa pas3BUTUS
oCTporo mHdapkta mmokapaa B Oavxaniiem
nepuone (4,5%) n pecTteHo30B B OTAANIEHHbIE
cpoku (61%).

Coronary artery disease (CAD) is one of the
most challenging social and medical problems
of the modern world, as it is associated with the
high rate of disability and mortality of the work-
ing population (1, 2). Despite significant ad-
vances in the CAD prevention and treatment
over the past decades, this disease still ranks
high in the structure of morbidity and causes of
death among the population. About 7 500 000
people die from CAD every year worldwide (3).

In Russia, coronary heart disease is the most
commonly spread disease. In terms of CAD
mortality, our country holds one of the “leading”
positions (4-6, 10).

The main cause of CAD is stenosing-occlu-
sive atherosclerosis of the coronary arteries,
which inadequately responds to conservative
drug treatment. Existing drugs can only slightly
alleviate the course of CAD. In this regard, vari-
ous methods of myocardial revascularization,
including the direct myocardial revasculariza-
tion, have been successfully used in the CAD
treatment over the past decades. Currently,
more than 300 000 procedures of direct coro-
nary bypass grafting are performed each year
worldwide. There are various types of coronary
bypass grafting, which differ from each other
by autograft type, the approach to the anasto-
mosis formation, etc. However, venous grafts
(large saphenous vein) are used as shunts in
about 80% of cases, and arteries (intrathoracic
and radial arteries) — in 20% of cases.
Nevertheless, different shunts have different
usefulness and duration of functioning. Thus,
arterial shunts, in particular mammary-coro-
nary shunts, have the longest duration of ade-
quate functioning with preservation of the natu-
ral anatomy and with rather rare atherosclerotic
lesions (11-13).

When compared to the arteries, venous
grafts have lesser elasticity, which does not al-

TakmMm 00pa3oM, MOXHO FOBOPUTb O TOM,
4YTO AAHHbIE TEXHOJIOMMW HE MPUBENN K yiydLle-
HUIO Pe3y/bTaTOB 3HA0BACKY/SAPHbIX BMeLla-
TeNbCTB HA a0PTOKOPOHAPHbLIX BEHO3HbIX LLYH-
Tax. Habnioganncb MHOMOYMCNEHHbIE Crydau
ambonmsaumm AOucTanbHOro pycna, Kpome
TOro, TpaBMbl COCYAMUCTON CTEHKWU Mpu Mexa-
HUYECKOM WU TEPMUYECKOM BO3OAENCTBUMU,
NPUBOAMBLLME K BbICOKOMY YPOBHIO PECTEHO3a
(mo 60%) B oTOANEHHOM Nepuoae.

low them to adapt to high blood pressure and
to provide an optimal blood flow through the
shunt. As you may know, the venous circulatory
system functions at a low or negative pressure.
The main forces that provide blood flow
through the veins are the pumping function of
the heart and the work of skeletal muscles.
The smooth muscular coat of the middle layer
of the venous wall is poorly developed in com-
parison with the arterial wall, so it does not al-
low regulating blood pressure, changing the
vascular tone and, thereby, peripheral resist-
ance, in contrast to the arterial walls. When a
venous vessel is placed in the arterial bed, it
experiences an increased load in the condition
of high pressure and the absence of regulatory
mechanisms, which leads to the tonic disorder
and pathological dilation. This, in turn, slows
down the blood flow and increases the possi-
bility of thrombosis, which is one of the main
reasons for early failure of venous shunts. This
feature results from insufficient adaptive
mechanisms when placing a venous vessel
into the arterial bed. And those venous shunts
that maintain full patency over the first year
post-surgery are subjected to so-called “arte-
rialization”, which creates the settings for their
stenosis (14).

In case of a thrombotic shunt occlusion,
it is most likely filled with thrombotic masses,
often along the large distance. This type of
shunt failure is not very promising for endovas-
cular procedures, as even with successful reca-
nalization after balloon angioplasty, thrombotic
masses can cause distal embolization and, as a
conseqguence, a no-reflow phenomenon in this
vessel (15, 16).

As a result, about 15-20% of venous grafts
are occluded during the first year after CABG,
and 1-4% during each subsequent year (17).
Within 10 years, about 50% of shunts are closed
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(7, 18). Due to this fact, there is a need for in-
terventions in the basins of these shunts, either
repeated surgical (which is undesirable), or
endovascular ones. The main goal of these
interventions is to restore the patency of ve-
nous grafts or to restore the native arterial ves-
sels in the coronary artery system.

According to many researchers, repeated
bypass surgery is not an operation of choice
due to a significantly higher mortality rate and
unsatisfactory outcome as compared to the
primary intervention. After repeated bypass
surgery, the survival rate is 75-90% within
5 years and 55-75% within 10 years of follow-
up (19).

Meanwhile, the X-ray endovascular proce-
dure is the most common method of revascu-
larization in case of shunt failure after CABG
(20-22). According to different authors, the
frequency of PCI in patients after the bypass
surgery (both on shunts and on native arteries)
ranges from 17.5% to 37% of all PCls per-
formed, while interventions on shunts account
for 5—-10% of all PCls. Despite all of the above,
effectiveness and feasibility of endovascular
interventions on shunts still remain a subject
of debate (23-25).

In 1979, a pioneer in balloon angioplasty
A. Gruentzig was one of the first to undertake
seven attempts of balloon angioplasty on the
grafts. Five attempts were successful, however,
hemodynamically significant restenosis was
observed in three out of five successfully dilat-
ed shunts during the long-term period.
Gruentzig suggested that there is a shunt’s
“disease of a different kind”, other than true
atherosclerotic process, which is an explana-
tion for the unsatisfactory treatment outcomes.

According to other authors, balloon dilata-
tion of affected aortocoronary grafts at the
early stages of endovascular treatment devel-
opment also had a high rate of restenosis in
comparison with similar treatment in the na-
tive coronary vessels. The studies conducted
in the early 1980s, W.B. Ford et al. (26) and
J.S. Douglas et al. (27) concluded that the im-
mediate success of venous graft angioplasty
did not exceed 80-85%, and in a year after the
intervention the incidence of restenosis reached
50-55%.

Moreover, in 4% of cases according to
J. Corbelli et al. (28) and in 2.5% of cases ac-
cording to P.C. Block et al. (29) emergency
aortocoronary bypass grafting was needed
after balloon angioplasty of the venous grafts.
Inanother 7% of casesaccordingtoJ.S. Douglas

et al. (30) balloon angioplasty of the shunts
resulted in myocardial infarction. This is evi-
denced by H.W.T. Plokker etal. (31) and P.J. de-
Feyter et al. (32), who observed the similar
complications in 4.8 and 6% of cases respec-
tively. The long-term incidence of restenosis
after balloon angioplasty of autovenous shunts
constituted 50-56% (33, 34). The above stud-
ies proved the low clinical efficacy of balloon
dilatation of aortocoronary grafts in compa-
rison with interventions on native coronary arte-
ries. According to the above-mentioned au-
thors, the immediate clinical success of aortoc-
oronary grafts angioplasty (absence of angina
pectoris during in-hospital period) constituted
about 78-90%.

As previously noted, many scientists tend to
explain the high rate of acute complications
and the high risk of stenosis after shunt dilata-
tion by the structural features of this shunt’s
vascular wall type, which can impair the normal
mechanism of lumen expansion during angio-
plasty (35). This also explains the frequent lack
of clinical effect after good dilatation, which is
associated with the early postoperative phe-
nomenon of “elastic recoil” (36). This occurs
as a result of an impaired elasticity of the wall
under the influence of aninflated balloon, which
then leads to vessel remodeling, restenosis and
the recurrence of the clinical angina. All this is
due to the significantly lower radial stability and
elasticity of the venous shunt wall in compari-
son with the coronary artery. According to
Lee R.T. et al. (37), as a result of impaired elas-
ticity, the venous shunt wall is more prone to
collapse.

Another serious complication of the balloon
angioplasty of the grafts is that most of the pa-
rietal and intraluminal neoplasms can fragmen-
tize during the procedure. This may be due to
a large volume of masses causing a stenotic
lesion, as well as a lesser thickness of the mus-
cle layer in this type of shunts. (38). The re-
maining fragments can be a source of micro-
embolization of the distal vessels, in particular,
the native artery, which is the main cause of the
no-reflow phenomenon (absence of blood flow
after endovascular interventions) (39, 40).

With the wide implementation of stenting
into clinical practice, more encouraging results
have been obtained. In 1991, efficacy of the
venous shunt stenting, according to R. Pome-
rantz et al. (41), constituted 100% (immediate
success), and the rate of acute complications
did not exceed 21%. However, in a study by
I.K. de Scheerder et al. (42) conducted in 1992,
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less encouraging results were obtained. Clinical
success of stent implantation into stenosed
shunts was 87%, the incidence of complica-
tions, in particular, myocardial infarction, was
7%, and restenosis rate in the mid-term period
constituted 47%.

In one of the largest studies SAVED (Stent
versus balloon Angioplasty for aortocoronary
saphenous Vein bypass graft Disease), con-
ducted in 1996 for the comparative analysis
of balloon angioplasty in aortocoronary shunts
and stenting, it has been demonstrated that
the rate of in-hospital complications in the
study groups did not significantly differ (myo-
cardial infarction, death, the need for emer-
gency coronary bypass surgery) (43). However,
the need for repeated intervention after
6 months was significantly lower in the group
after stenting (26%) as compared to 38% in the
angioplasty group.

With the implementation of new cages with
a various structure and a lot of features (includ-
ing drug-eluting ones), a slightly more promis-
ing result was obtained (9).

Nevertheless, despite the use of stenting,
the incidence of acute complications in the
shunts after endovascular interventions de-
creases insignificantly. A study by M. Leon et.al.
(44, 45) has demonstrated that after implanta-
tion of matrix stents Palmaz-Schatz into venous
shunts, the incidence of acute complications,
most commonly myocardial infarction, consti-
tuted 4.2%. After the implantation of wire stents
Cook into aortocoronary shunts, myocardial
infarction was observed in 13.5% of cases
(L. Bilodeauetal (46) et al.).

The long-term results of shunt stenting were
also not very encouraging.

The SOS (Stenting of Saphenous vein grafts)
study showed that stenting of venous grafts
is associated with a high risk of restenosis
and complications such as an acute coronary
syndrome. On average, 39% of borderline sten-
oses in venous grafts (30-60% of the angio-
graphic diameter of the graft) progress to sig-
nificant stenoses within 35 months of the
follow-up (>75%) (47). Analysis of this rand-
omized trial included 80 patients with 112 le-
sions in 88 venous grafts. Initially, the patients
were divided into 2 groups: the first group con-
sisted of patients with implanted non-drug-
eluting stents; the second group consisted of
patients with paclitaxel-coated stents. Control
angiography was performed in 64 (83%) pa-
tients. In the first group of patients > 50% reste-
nosis was observed in 51% of patients, and in

9% of patients in the second group. Shunt
restenosis led to the development of acute
coronary syndrome in 10 patients; stable angi-
na pectoris was observed in 9 patients; clinical
picture in shunt restenosis remained the same
in another 5 patients.

This study confirmed the generally accepted
opinion that the use of drug-eluting stents in
venous grafts also provides better results than
the use of non-drug-eluting stents (8).

The same findings were obtained in the larg-
est randomized trial ISAR-CABG (Prospective,
Randomized Trial of Drug-Eluting Stents Versus
Bare-Metal Stents for the Reduction of
Restenosis in Bypass Grafts). It included 610
patients with recurrent angina pectoris after
previous coronary bypass surgery. As a result
of the study, a 50% decrease in the incidence
of repeated revascularization was observed in
the group using drug-eluting stents (48).

Analysis of the available literature regarding
therapeutic measures for stenotic and occlud-
ed aortocoronary shunts (especially venous
shunts) showed that the results of both balloon
angioplasty and graft stenting are less encour-
aging than the results of interventions on the af-
fected coronary arteries. However, at the same
time, an existing pattern can be observed,
namely: stenting of the aortocoronary shunts
provides significantly better results (immediate
and long-term) than only balloon angioplasty.
This difference is especially noticeable with the
drug-eluting stents.

Of particular interest are the studies where
atherectomy, laser angioplasty, and rheolytic
thrombectomy were used for the treatment of
affected aortocoronary shunts.

However, it should be noted, that the rand-
omized trial CAVEAT Il (49) which compared the
efficacy of balloon angioplasty and endovascu-
lar atherectomy in patients with affected aorto-
coronary shunts did not demonstrate a signifi-
cant advantage of any of these methods neither
in terms of angiographic, nor clinical results.
Moreover, in patients after atherectomy angio-
graphic signs of microembolization were ob-
served more often. According to other studies,
the use of this technique for interventions
on shunts did not lead to improvement in the
clinical condition of the patients and did not in-
crease the effectiveness of endovascular treat-
ment. Atherectomy was accompanied by em-
bolization of the distal vessels in 9% and by
myocardial infarction in 4% of cases, according
to U.P. Kaufmann et al. (50), M.R. Selmon et al.
(51). The use of the laser endovascular tech-
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nique in the treatment of affected aortocoro-
nary shunts was analyzed in the study by
Untereker et al. That technique, despite the ini-
tial success of the procedure in 95% of cases,
was associated with the high incidence of acute
myocardial infarction in the immediate period
(4.5%) and with restenosis in the long-term pe-
riod (61%).
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Crarbsi nocBsiLeHa UCTOPUU BO3HUKHOBEHUSI Y Pa3BUTUSI METOLOB WHTEPBEHUMOHHOV oHkosoruu (U10),
MPUMEHSIEMbIX B ANArHOCTUKE W JIEHeHUN 3710Ka4eCTBEHHbIX HOBOObOpa3oBaHuii (3HO). KOHTEeHT-aHan3om
TPYAOB aBTOPOB, BHECLUMX Bkaan B pa3sButue MO, Bocco3aaHbl MPUYUHHO-C/IEACTBEHHbLIE CBSI3UN MeXAy
dakTamy 1 cobbITUSIMU, OKa3aBLUMMU BIINSIHWE HA CTAHOBJIEHUE VHTEPBEHLIMOHHOV PaanoJIoriv, BblaeneHb!
aTaribl v KJ1Il04EBbIe JINYHOCTM oTe4YecTBeHHou UO.

KnioyeBbie cnoBa: VCTOpUS MEANUUHBLI U XUPYPruv, MHTEPBEHLUMOHHAs Panvosiorns, UHTEePBEHLUMOHHAas!
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Selected pages in the history
of Russian interventional oncology
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OTeyecTBEHHaa nuTepaTypa HacuyuTbiBaeT K passutuio MO. MeTogamu uvccnenoBaHus

6onee 1000 nybnukauuin, NOCBALLEHHbLIX METO-
[amM MHTepBEeHUUOHHOM oHkonorum (MO), npu-
MEHHAEMbIM B ANArHOCTUKE WU JlIeYeHMn 310Ka-
YeCTBEHHbIX HOBOOOpasoBaHui (BHO). OgHako
paboT, NOCBSLLEHHbIX aHAN3Y BO3HUKHOBEHWS
n passutna MO, kpanHe mano. lNMpegmeTom
M3ydyeHns CTanm Hay4dHble TPyAOB aBTOPOB,
MMEBLLUMX HENnocpeacTBEHHOE OTHOLUEHME

CTanu KOHTEHT-aHanIM3 3TUX TPYAOB, a Takxe
UCTOPUYECKUI, OANANIEKTUHECKNIA U XPOHOJIOMU-
yecknin metoabl. B 1950-x rogax nosiBnatoTCs
paboTbl, MOCBSILLEHHbIE CENEKTUBHON KaTeTe-
pusauumn apTepuin, nutatrowmx 3HO. Ha pybexe
1960-1970-x ronoB akTMBHO 0OOCYXOaloTCs
BO3MOXXHOCTM BHYTpHapTepuanbHON XMumMnoTe-
panun 3HO. PoxaeHne MO cBA3aHO C UMEHEM
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wBeackoro uccneposatena L.E. Almgard,
BMepBble BbIMOSIHMBLLIEro 3amMbonnsaunio no-
yeyHon apTtepumn y 6onbHoro ¢ 3HO noukwn.
B Hawen cTpaHe NnepBbIMU 3TOT METOA NpUME-
HUIM M.®. TpanesHukoBa u H.A. JlonaTkuH.
MocnegHne ycnexn MO cBA3aHbl C CENEKTUB-
HbiM nogsegeHnem kK S3HO coep ¢ paanoHyknm-
nom Y-90. B Poccuu nepeyto pagmoamobonnsa-
Um0 uMmnopTHeiMu chepamm B 2009 1. npoBenn
M.r. Tapasos n A.A. lMonukapnoe. B 2019 .
B MPHL, nmerHun A.®. Libiba nepByto aHanormny-
HYIO Mpoueaypy OoTe4eCTBEHHbIMU MUKpocoe-
pamu ¢ Y-90 y 6onbHoro ¢ 3HO neyeHu npo-
Benu B.B. Kyyepos n A.l. lNMeTpocaH. B passu-
TUn otedyectBeHHOW MO MOXHO BbIOENUTH
4 3Tana: nogroToBUTESNbHbLIN, XMUOTEpPAaneB-
TUYECKNI, AIMOON3ALUMOHHbIN, Ppaano3amMbonm-
3aUMOHHbIN. Hanbonblunii BKNag, B pas3BuUTUE
oTevectBeHHon MO BHecnu: A.E. Bopwucos,
H.H. bnoxvH, 10.4. BonbiHckun, A.M. 'paHoB,
B.WN. OonrywnH, LA, KydnHckunin, H.A. JlonaTkuvH,
B.U. MpokyboBckuii, N.X. PabkuH, H.H. Tpanea-
HUKoB, A.(. LipI6 1 ap. B 6nnxaiiuem dyayuiem
MO OypeTt pasBmBaTbCA MO MyTW BHEOPEHUSN
MPOTOKOSIOB MPUMEHEHUSA MHTEPBEHLMOHHbIX
METOO0B ANArHOCTUKU U NIeYeHUs B CTaHOAPThbl
OKasaHMsa MeanLUVHCKOW MOMOLLM OHKOormnye-
CK/M MaumeHTam.

MHTepBeHUuMoHHaa paguonorua (UP) -
ONHAMMWYHO pa3BMBaloOLLEECA HanpaBfieHne
MEeOVLMHbI, Creunanm3npyoleecs Ha BbINos-
HEHNU NeYebHbIX N OUarHOCTUYECKUX MaHUry-
NAUMIA Mo, KOHTPOIEM HEVHBA3VBHbLIX METOLOB
BU3yanmaauym. IHTepBeHUMOHHAsS OHKOJIOrnsl —
910 HanpasneHne WP, cneumanmnamnpyilouleecs
Ha OMarHOCTUKE U JIEYEHMN OHKONMOIrMYECKMX
nauyieHToB (1).

dakTmnyeckn 3a npollefllee necaTuneTne
MO ctana 4eTBEPTbLIM CTOAMNOM B OHKOJIOrMMU
Hapsay C XMpypruemn, NekapCTBEHHON U ny4ye-
Bon Tepanuer 3HO. bypHoe passuTtne MO obyc-
JIOBNIEHO HEMpPEePbIBHbIM POCTOM BCTPEYAEMOCTU
OHKOJIOrnM4yeckux 3abosieBaHnin, MOMCKOM HOBbIX
MeTonoB neveHnsa 3HO 1 nosBneHnem TexHnye-
CKNX BO3MOXHOCTEN ANl 0TKasa OT MHBA3UBHbIX
MEeTOOVK NevyeHuss U ONarHOCTUKM NauuieHTOB
B NOJIb3Y NPELV3UNOHHbIX, MEHEee MHBA3UBHbIX.

MO obnagaeT WUPOKNM CMEKTPOM MeTOANK,
KOTOPbIE YCMIOBHO MOXHO pasgennTb Ha Tpu
KPYMHbIX HanpaBAeHuda: AuarHocTu4eckoe
(3abop 6momatepunana aonga NnpoBeaeHusa nasnb-
HENLINX nccnemoBaHuii), neyebHoe (TpaHcka-
TeTepHas Tepanus, pasnyHblie BUabl abnaunm
3HO), nannmnatmBHOe (CTEHTMPOBAHME MOJIbIX
OpraHoB, OpPeHMPOBaHME XUOKOCTHbIX CKonJie-
HUn) (2).

AHann3 [OCTYNHOW nuTepaTypbl nokasasn,
4YTO KOJINYECTBO OTEYECTBEHHbIX Nybnukaunn,
nocesaweHHbIX MO, yxxe nepeluarHyno 3a TbiCsi-
4y, ogHako paboT, MOCBSLLEHHbIX UCTOPUN ee
pa3sutnsa B Poccumn, HegocTaTtoyHo. B aTton
cTaTbe Mbl NOMbITANIMCbL BOCCO34aTh LENb CO-
ObITUN, NMEOLLNX NPAMOE OTHOLLUEHME K pas-
BUTUIO oTevecTBeHHon NO.

MoarortoBuTenbHbIN 3TaN

NP Havanacb C peHTreHONHTEPBEHLMOHHbIX
BMeLLaTeNbCTB U CBOUM MNOsIBNIEHMEM 0ba3aHa
OypHOMY pas3BUTUIO CepaevYHO-COCYAUCTOM
XUPYPrnum, ¢ OOHOM CTOPOHbI, U MbITINBbIM
ymMam Gum3nonoros — ¢ gpyrom. lNocne nepsbix
YCMexoB NMOHEPOB CepaeYHO-COCYaNCTON XN-
pyprmn — nepeBa3ka OTKPbITOro apTepuanbHO-
ro npotoka (R. Gross, 1938), pesekuusa aopThl
npwv koapktaumm (C. Crafoord, 1944), xupypru-
yeckoe nedeHue TeTpaabl Danno (A. Blalock,
H. Taussig, 1944), mMuTpanbHOro cTeHo3a
(C.P. Bailey, 1948; R.C. Brock, 1948) n op. -
XUpyprus cepaua nepectana 6biTb 3arnpeTHon
TemMoWn, a Ans ee pa3BUTUS HeobxoaMmow cTana
JOMNarHocTyka COBepPLUEHHO APYro TOYHOCTU U
MHPOPMATUBHOCTMU, HEXENN MO NO3BONTb
knaccuyeckme @usnkanbHble N PEHTIEHOS0-
rmyeckme wuccnegosaHua. B 1940-x ropax,
BO3HMK/IA OCTpas HeobOXOAMMOCTb pPELLUeHUs
npobnembl reMopparnyeckoro Lwoka, st 4ero
TpeboBanncb AaHHble 006 ypapHoM obbeme
cepgua. MIx MOXHO Oblf1I0 MONYyYnTb, MPUMEHUB
dopmyny duka, Ho ANng pacyeToB TpeboBascs
ob6paseLl, CMeLlaHHO KPpOBU U3 MPaBoro cepa-
ua. CoobuieHma A. Cournand, H.A. Ranges
“Catheterization of right auricle in man” (1941)
n ctatba A. Cournand, D.W. Richards et al.
“Measurement of cardiac output in man using
the technique of catheterization of right auricle
or ventricle” (1945) 3anoXxunu oCHOBbI HOBOIO
HanpaBJ/iEHUS B gMarHocTuke 6onesHen u no-
pPOKOB cepaua — KaTteTepu3aumm nonocTen
cepaua (3).

Ona vHterpaummn VP ¢ KNMHMYeCKnMun Ha-
npaBAeHUsS MU MeOULUUHbL (KapaMoaHrmono-
rnsi, HEBPOJIOIrNA, OHKOIOMUS U Ap.) MOSI0A0N
Hayke Heob6xoauMo ObINo pa3peLlnTb TPU PyH-
DaMeHTanbHble 3a0a4uM: co3gaHne 6e3onacHo-
ro Metroga katetepusauun apTepuanibHOro
pycna, nogbop onTUMasIbHOro PEHTreHOKOH-
TpacTHoro BewecTBa (PKB), paspaboTka peHT-
FEHOKOHTPACTHOIO MHCTPYMEHTA.

MepBbIn BONpOC Obin paspeweH B 1954 .
onarogaps paspaboTtke |. Seldinger metona
4YPECKOXHOM NMyHKUMKM apTepuin. MeTon noaky-
rnan ceBoen NpocToTon n 6e30nacHoOCTbLIO (4, 5).
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MccnepoBaHue apdpekTMBHOCTY N Be30nacHo-
CTM YPECKOXHOW NYHKLUUM cocynoB no Seldinger
B Hawen ctpaHe nposen B.U. Mpokyboscknii.
B cBoel kaHonpaTckon gucceptaumm (1967 r.)
aBTOP MU3Y4MJl BOSMOXHOCTb MPUMEHEHUA Me-
Toaa kaTeTepmsaumm rno Seldinger ons BHYTpuU-
apTepuranbHON XMMUOUHODY3UM NPU Pa3INYHbIX
3aboneBaHusix, B Tom ymcne u npm 3HO (6).
MyTe nmomucka ontumanbHoro PKB Obin He-
MPOCTbIM, U B UCTOPUWN aHrnorpadpun ectb Oo-
CTaTO4YHO 3aHMMaTenNbHble MaBbl. Tak, ¢ 1931 L.
ans aHrmorpadun Havyaam nNpUMEHsITb TOPO-
TpacT, npenapaTt Ha OCHOBE PaAMOaKTUBHOIO
Topus (7). B CCCP nepBbiMU TOPOTPACT NpumMe-
Hunm C.C. bpitocos, M.B. Konbinos n TA. 3ea-
reHnnse. YdutbiBasi BbICOKYKO KOHTPaCTHOCTb
npenapara v ero HU3Kyt TOKCUYHOCTb OJ15 UH-
TUMbI, TOPOTPACT CYUTaIN MEePCNEKTUBHbLIM
npenapatomM. OgHako okasanoCb, YTO OH 00-
nagan BbICOKOW KaHUEPOrEeHHOCTbID, O 4YeM
BMocneacTeMn HanuvweT ocHoBaTelb OOHUH-
CKOIr0 Hay4YHO-MCCNeanoBaTeibCKOro MHCTUTYTA
MeguumHekon paguonorum (HUWM MP) akape-
muk LA. 3eareHnase, n B CBA3M C 3TUM OT Mnpe-
naparta npunock otkadatbcs (8—10). HayyHo-
MPakTU4eCcKnUin NOUCK ontTuManbHoro PKB Obin
3aBepueH cnHte3doM B 1950-x rogax Monekysn
C MOHHOWN CTPYKTYpPOW (npenapaTtbl Tuna ypo-
rpadpuHa) n B 1970-1980-x rogax — HEMOHHOMN
(Tvina yneTpaBuct, omHunak). B CCCP paspa-
60oTkoln PKB 3aHMManncb COTPYAHUKU XUMUKO-
dapmaueBTnyeckoro uHctutyta (BHUXDN)
mmeHn C. OpmXOHUKUA3E; CUHTE3NPOBAHHbLIE
Tam PKB 6binn BbICOKO OLIEHEHbBI ccneaoBaTte-
N9MU B KJIMHWKE N COOTBETCTBOBaNM Tpebosa-
HUaSM K mpgeanbHomy PKB, cdopmynmpoBaH-
HbiM B 1949 r. [1.H. Ma3saeBbIM, KOTOpbIE OCTa-
I0OTCH aKkTyasibHbIMM MO cel AeHb (6, 11, 12).
B 1956 r. P. Odman npeanoxun cobCcTBeHHbIE
PEHTreHOKOHTPACTHbIE KaTeTepbl; npugaHue
HEOOXOOMMOW KOHMUIrypauum KOHYMKY Takoro
KaTeTepa OCYLLECTBAANOCH UCCNenoBaTesieM
HEMOCPEOCTBEHHO NeEpen 3HA0BACKYIAPHbIM
BMELLIATENIbCTBOM, 4YTO 3HAYUTESNIbHO yNpoLLano
cenekTuBHylo katetepusaumtio (13). PeweHne
dyHOameHTasnbHbIX BOMPOCOB MO3BOSMIO 0be-
3oMacuTb M MOMNyNspu3oBaTb aHrmorpadpuye-
CKOe nccnegoBaHue, Kak NepBbli 3Tan BHYTPU-
COCYAMCTOro BMELLATENbCTBA, U NEPENTM K aTa-
ny akTUBHOW TpaHckaTteTepHoi Tepanun B N0O.

XuMunoTepaneBTU4eCcKuin atan

PasButne MO HEBO3MOXHO MNpPencTaBUTb
B OTPbIBE OT UCTOPUMN PEFMOHAPHON XMMUOTE-
panun (PXT) 3HO. Bo BTopoit nonosmnHe 1940-x
rogoB B CLLA B kayecTBe NMpoOTHUBOOMYXOJIEBOIrO

areHTa Havyanam NPUMEHSTb a30TUCTbIN UNPUT
(HN,). Pag paboTt noateepann adpPekTUBHOCTb
€ro BHyTPMBEHHOIO (B/B) BBeAEHUS NpU M-
domax (14—-17). OgHako B/B BBEAEHME Y OHKO-
nornyecknx OONbHbIX HE Oano yOoOBNETBOPU-
TeNbHOro pesynbrara, YTO MNOCNYXWUI0 npea-
MOCbINIKON AN BHyTpuapTepuanbHOro (B/a)
BBeOEHUS,, OCOOEHHO MNoOc/e ciydass Herpea-
HaMepPEHHOro nevyeHns NMM@OMbl XOOKKMHA
BBEOEHMEM a30TUCTOro Mnputa B MJEYEBYIO
apTeputo, KOTOPbIW Nokasas, 4To B/a BBeAeHne
HN, cnocobHO oka3biBaTb MHTEHCUBHOE J10-
KasibHOe BO34EeNCTBME NPU HU3KOWN CUCTEMHON
TOKCUYHOCTU. [1TMOHEpPOM TpaHCKaTeTepHOM
BHYTpUapTepmasnbHON Tepanuu B OHKOJIOMMKn
anseTca amepukaHen, C.T. Klop, B 1950 r. ony-
611MKOBaBLUWIA pe3ynbTaTbl CBOEro A0OKINHNYE-
CKOIrO M KIIMHUYECKOr 0O NCCea0BaHUSA BHYTPU-
aptepuanbHoro eeegeHus HN, k 3HO uepes
adpdpepeHTHYO aptepuio. OdpdekTsl OT B/a
BBEAEHUS, MOJIYYEHHbIE MPU AO0KINHNYECKOM
nccnenoBaHUU, ObiN MPUHATBLI KakK OONYyCTU-
Mbl€ AJ151 MPOBEAEHUNS KIIMHUYECKOro UCCneao-
BaHMA. B KNMHMYECKyl0 4YacTb MUCCegoBaHus
ObInn BKIItoYEHbI NaumeHTbl (n = 10) ¢ 3HO pas-
JNIMYHBIX NloKanmM3auuin: rososa—Lwes (n = 7),
rosioBHOM MO3r (n=2),6eapo (n=1). YctaHoBKa
kaTeTepa B apPepeHTHYIO apTepuio NPOn3Bo-
amnacb no metogmke Donovan, 4To npencras-
n9n0 cobov OTKPbITYIO COCYANCTYIO Onepawuto
C BblOENIEHMEM apTepun, NMyHKUWEN, YCTaHOB-
KO KaTeTepa un nocnaenyoLen ero pukcaunen
K KoXe. B pesynbrare npoBeOeHHOro nccne-
OOBaHVS aBTOPbI CAENann BbiBOA, O BbipaXeH-
HOW CEeneKkTUBHOCTU MU OOoNbLUEN NHTEHCUBHO-
CTU NPOTUBOOMNYXOsiEBOro adgpdekta npu B/a
BBEAEHMN B CPABHEHUU C BHYTPUBEHHbIM BBE-
neHvem HN, (18).

B CCCP poknuHu4yeckas u KJIMHUYeckas
anpobauns MeTOL40B PErvoHapPHOro JIeYeHUs
paka Obina HadYata B 1962 . B KOMMIEKCHON UG-
cnepoBaTenbckoin paboTte H.H. TpanesHukoBa
n C.A. lacnapsiHa Ha 6a3e || MoCKOBCKOIro rocy-
OAPCTBEHHOIO MEOULMHCKOrO MHCTUTYTa UMe-
H1n H.U. Tnporoea u NHCTUTYTA 3KCNEPUMEH-
TanbHOM N KNHM4yeckon oHkonorvm AMH CCCP,
pykoBOOAUTENAMMU paboTbl CTaNM YeH-Koppec-
noHaeHT AMH CCCP npodeccop IE. Octpo-
BepxoB 1 akagemmk AMH CCCP H.H. BnoxuH.

B ux uccnepoBaHun ObiM NpoaHannau-
pOBaHbl pPe3dysibTaTbl PErMOHAPHOI0o JNeYeHUs
125 (llI-IV ctagunsa) 6onbHbIx ¢ BHO pasnnyHbIx
nokannsauuin (MonoyHaa xenesa, Koxa, ne-
YeHb, MOYEBOW My3blpb, MATKa N ASNYHUKN, FyObl
1 poToBagd nonocTtb). B 72% cnyyaes nccneno-
BaTENIM 3aPErMCTPUPOBASIN PEFPECCUIO OMYXO-
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nm (16% — nonHasa perpeccusi, 56% — yactunu-
Has perpeccus; 6onee 50% obbema). NMomMmumo
katetepusdauum no Donavan, aBTopbl npume-
HSIN METOANKY YPECKOXKHOW MYyHKUMN apTeEPUi
no Seldinger. B 1960-x rogax B8 CCCP meToapl
B/a nevenmsa 3HO nogpasnenanu cnenylouwmm
obpa3om:

I. KpatkoBpemeHHas BHyTpuapTepuasbHas

XuMmoTepanus.

1. OpHOKpaTHOE BHyTpuapTepuanbHOe BBe-
OeHne.

2. NsonuposaHHas nepgdy3us.

II. OnutenbHasa BHyTpuapTepuanbHas XMMMo-

Tepanus.

1. AnutenbHas ¢dpakunuoHHasa BHyTpuap-
TepuanbHaga xmumMmoTepanus.

2. OnutenbHaa BHyTpuapTepuanbHas WH-

dy3us.

Hanbonee nepcrnekTMBHbIM METOAOM CYU-
Tanacb MPOJIOHIMPOBaAHHAsA XMMUOUHDY3US.
OnbITOM MpoOBeOeHnsi BHYTpUapTepuanibHOW
xumuoTtepanum B CCCP Ttakxke obnananu B OHKO-
normdyeckom MHCTUTYTE MMeHun MN.A. TepueHa,
BoeHHO-MeOnUMHCKON  akageMnm UMEHMU
C.A. KnpoBa 1 HekoTOpbIX APYrux nevyebHbix
yupexaeHusax (19).

K momeHTy nayyerHmna PXT B CCCP yxe Obin
HakonsieH onbIT aHrnmorpaduyecknx nccneno-
BaHU B anarHoctuke 3HO. Tak, B AOKTOPCKOW
auccepTaunoHHon paboTte IMA. Ky4ynmHCKOro
“InarHoCTU4ecKoe 3HadyeHue TpaHchemo-
panbHOW, KaTeTepul3aunoHHOM aHrmorpadpumn
MPU HEKOTOPbIX BHYTPUOPIOLWHbLIX 1 3abpio-
LWMHHbIX onyxonax” (1969) 6bino npoaHanuau-
poBaHo 340 apTepuorpaduyeckmnx nccriemgoBa-
HUM 1 151 dneborpaduryeckoe nccnemosaHme
C UeNbio OLLEeHKM paspeluatollen cnocobHOCTHU
MeToga B AMmarHoCTuke HOBOOOpa3oBaHUN.
AHrnorpadus B OHKOMOrMK Mo3Boasaa Mosy-
yaTb nNpPAMOEe, HenocpeacTBeHHoe wu3obpa-
XXEHME OMNyxosn Of19 OUEeHKU ee npupoabl, Jo-
Kanusaumm n pas3mepa, 4To gasano 6onblume
BO3MOXHOCTW, Yy4MUTbiBas OTCYTCTBME Ha TOT
MOMEHT KOMMblOTEPHOW TOoMorpadpum (20).
B 1973 . 1-m MoCKOBCKMM MeOUUNHCKUM WH-
ctutytom mmeHn WN.M. CeuveHoBa uspaeTtcs
COOPHUK TPYAOB NOA Ha3BaHMEM “KnuHnyeckas
aHrnorpaduma”, MOCBAWEHHbLIA LLNPOKOMY
crnekTpy natonioruin. Bnepeble NoapoOHO ObiNn
onuncaHbl pneborpadus cpeaocTeHns, cenek-
TUBHaga aHrmorpadus opraHoB OPOLLIHON MO-
JIOCTU, NOYek, HAANOYEYHNKOB, apTEPNO- N BE-
Horpadpua Tasa 1 KOHeYHOCTeW, aHrmorpadpus
npu onyxoJfigx opraHoOB Ta3a 1 ONopHO-ABUra-
TenbHoro annapata. Cpegn aBTOPOB 3TOrO
cOopHMKa Obln BeOyLve cneunanncTbl yde-

BOW AuiarHocTukm Toro Bpemenu: IN.H. Masaes,
J1.M. NMopTHoW, A.®. b6, C.4. MapMopLUTEH,
A.l. CaBueHko, I A. KyuynHckuin, HO.H. depopo-
BuY, lO.A. MNbiTenn, H0.B. Mopos, A.X. TpaxTeH-
Gepr (21).

B 1973 . Ha 6a3e BHNW knuHn4YecKkom n akc-
MEPUMEHTANIbHOW XUPYPrm (AUPEKTOP — aka-
nemuk bBb.B. [lNetpoBckuit) 6bin1 NpoBeaeH
| BCecow3HbI CUMMMNO3MYM MO COBPEMEHHbLIM
MeTOoLaM CEeNEKTUBHOMN aHrmorpadmm m umx
NPUMEHEHUNIO B KNUHUKEe. bonbluas yacTtb O0-
KNagoB cumMro3myma Obisia MOCBSLLLEHA BO3-
MOXHOCTSIM KOpoHaporpadun, aHrmonynbmMo-
Horpadum n BpoHxManbHOM apTepuorpadumn
B OMArHOCTUKE KapAMonyabMOHaNbHOW naTo-
norvn. Tem He MeHee cpean OoKNagoB Obin
npeacTaBfeHbl U HECKOJSIbKO CO0OLEHNn 06
aHrnorpaduyeckom nccnenoBaHum y 605bHbIX
pakoM Jierkoro, pakom ¢arepoBa COCOuYKa.
Ha TOoT MOMEHT BpeMEHU OCTPO CTOsN opra-
HM3aLWOHHBIM BONpoC paboTbl cneumanncToB
B obnactmn aHruorpacdpum B CCCP. B cBa3u
C 3TMM 0C0060ro BHMMaHUSA 3aciy>XmMBaeT
noknan A.®. Ubiba 06 onbiTe opraHmsaumnm
aHrnonnmaoorpaduyeckor cnyxobl Ha 6ase
O6HuHckoro HM meanumHckom pagmnonormm
(HWA MP). B goknage, noOMMUMO MPoYero, ro-
BOPWUIOCb O HEOBXOAMMOCTM CO3AaHUS aHIMMO-
rpadpuryeckmx KabmHeToB Ha 6a3e 0OMACTHbIX
N pecrnybinKaHCKMX OHKOJIOMMYECKUX y4peX-
OEHNI.

6 mapTta 1973 r. 6bIn U3gaH Npukas MUHU-
cTpa 3apaBooxpaHeHus CCCP akamemuka
B.B. MeTtpoBckoro Ne169 “O6 opraHusaumu
LLEHTPOB MO KOHTPACTHbIM U BHYTpUCEPAEY-
HbIM MEeTOAaM PEHTIEHOI0NMYECKOro mccne-
[0oBaHUA”. [JOKyMeHT pernamMmeHTmpoBan pa-
60Ty aHrnorpadpunyeckom cnyxobbl (21).

OMO60NM3aLMOHHbIN 3Tan

HenocpencteeHHO poxaeHne MO MoxHO
CBsI3aTb C MMEHEM LUBEACKOro NccrenoBaTens
L.E. Aimgard, kOTOpblAi BNepBble BbIMOJHUI
3aM0b0m13aunto NOYeYHOM apTepumn y naymeHTa
c pakom noyku. B 1973 r. L.E. Aimgard noge-
nanncs onbitom 19 ambonnsauuin y naumMeHToB
C Mno4YeyHoW apeHokapumHomomn. B kayectse
ambona L.E. Aimgard ncnonb3oBasn MblLLEYHYIO
TKaHb nauyeHTa. dMOonM3aumsa No3Bonsana Ky-
nMpoBaTb remMaTypuio, Bbi3blBasia HEKPO3 OMy-
XONM M yMeHblana obbem ob6pasoBaHUS.
MpenonepauyoHHasa amMbonmsauna noYevyHomn
apTepumn y O05bHbIX C pakoM rno4vkm obneryana
OCHOBHOI 3Tan ornepaTtMBHOro nedyexHusa (22,
23). B CCCP nuoHepamu npumMeHeHust ambo-
nM3aumm y naumeHToB C pakoM MOYKM cTanm
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M.® Tpanesnukoa (1978), H.A. JlonaTkuH
(1978). MeToamka B 6OSbLUEN CTEMNEHU pac-
cmaTtpuBanacb kak npegornepaumoHHas npo-
ueaoypa (24, 25). B 1979 r. H.A. JlonatkuH
coobwmn 06 opuUrnHanNbHOM TEXHMKE Npume-
HEHUs cocyaucToro 6annoH-kaTeTepa ansa am-
6onmnsaumu Npm HedpakToMumn (26).

B 1973 r. ¢dpaHuy3ckui umuccnepoBaTenb
J. Remy BnepBble NpUMEHUI METOANKY MO0~
nmnsaumm 6poHxuasnbHbIX apTepuin y naumeHToB
C KPOBOXapKaHbeM U NIeroYHbIM KPOBOTEYEHU-
eM. B kauyectBe ambona Remy mcnonb3osan
XenaTuHoByto rybky. B 1977 r. aBTop nogenwn-
CSl OMbITOM 3aMOO0NM3aUMK BOPOHXMANbHbBIX ap-
Tepuin (BA) y 104 nauneHToOB, B TOM 4ucCne
y Tpex — ¢ OpOHXManbHOW KapuuHomownm (27).
MuoHepamun ambonusaumm BA B CCCP ctanmu
He3aBucuMo apyr ot apyra B 1977 r. H0.[. Bo-
JNIIHCKUA — aBTOP MEepBON OTEYECTBEHHOM
nyonukaumm, NOCBSALLEHHOW 3TOMY BOMPOCY,
n N.X. PabkunH, kotopbin kK 1981 r. obnapan
onbITOM NpoBeaeHns ambonmaaumn BA y 9 na-
LIMEHTOB C OPOHXMaNbHOW KapLunHomMmom (28).

B 1981 . Ha 6a3e O6HUHCcKoro HNN MP 6bin
MPOBEAEH CMMMNO3UYyM Ha TeMy “CneumanbHble
MeToAbl ANAarHOCTUKU onyxonen”, roe B pas-
oene “OHpoBacKkynsipHas kaTeTepHas Tepa-
nmnsa” Oblnn NpeacTasneHsl 6onee 30 ooknanos,
MOCBSILLEHHbIX amMbonudaumm addPepeHTHbIX
aptepuin npm 3HO No4Ykn, MOYEBOro ny3bips,
3a0pIOLLIMHHOIO NMPOCTPaHCTBA, JIEFKOro, noga-
XenyaoyHow xenesbl. KonuyectBo nybnuvka-
uui n reorpadusa Ooknag4nkoB rnogTeepxaa-
na, 4to ambonmsauus B OHKOJIOrMK Havana
NMPUMEHATbLCA NPy 06pa3oBaHUAX Pa3TNYHbIX
nokannsauun (29). Ha ovyepegHom VI Bceco-
I03HOM CMMMO3MyMe Mo aHrnorpadum nog, Ha-
3BaHMeM “PeHTreHOosHO0BaCKynsipHas Xupyp-
rma” B 1984 r. nccnepoBartenm akTUBHO 0OCYX-
0alT ONTUMaJsIbHbIE SMOONN3NPYIOLLNE areHThl,
a Ha VIl cbesne B 1985 . goknagpl No sHOOBA-
CKYNSIpHbIM BMeELLIATEeNbCTBAM B OHKOJ1IOMN
BrepBble BbIHOCATCS B OTAesbHYI0 cekuuto (30).

BaxHow rnaBow otedectBeHHOM MO cTaHo-
BATCA pa3paboTka M BHeOpeHue 3HO0BaCKy-
napHbix BMewartenbctB npu 3HO neyenn.
MnoHepamn pgaHHoro HanpaeneHuss B CCCP
ctann A.M. 'paHoB n A.E. Bopucos. B cBoei
dyHOoameHTanbHOM MoHorpadum (1986 )
“QHpoBackynapHas XMpyprus nedeHn” aBTopsbl
onucanu INYHbINA ONbIT PEMMOHAPHON XUMMOTE-
panun, ambonusaymm, XMMnoambonmsauumn
y 60nbHbix ¢ 3HO neuveHn (31). B 1987 r.
N.X. PabknH nspgaet BNOCNEACTBUM CTaBLLYIO
K1aCCUYECKOM KHUTrY “PeHTreHo3sHOoBackynsp-
Hasa xMpyprus”, B KOTOPOW MHTEPBEHLMOHHbLIM

BMELLATENbCTBAM Y OHKOJIOrMYECKNX OOJSbHbIX
nocesaLweHa otaenbHada rmasa (28).

B coBpemeHHON Poccun K KINOYEBbLIM TOY-
kam passutns MO MOXHO OTHECTW BblOENEHNE
B 2010 r. xMummoambonusaum B OTOENbHbIN
BWA, BbICOKOTEXHOOMMYHOWM nomMmowm. Cnenyto-
MM BaXKHbIM Larom ans passutuda MO cTtaHo-
BuTCs MNMpukas M3 P®D Ne915H oT 15.11.2012,
pernameHTUPYOLWNIA opraHn3auuio B OHKOAM-
crnaHcepe OTAeNeHUs PEHTIEHOXUPYPIrnYeCcKmx
METOO0B AMarHoCTUKM U nedenusa. B 2014 r.
MuHuncTepcTBOM 3apaBooxpaHeHnss MOoCKOB-
ckor obnactn 6bnn paspaboTaHbl N yTBEPX-
OEeHbl MeOWKO-3KOHOMMYECKME CcTaHaapThbl
Nle4yeHnsa 60SbHbIX C MEPBUYHLIMUK M MeTacTa-
TUYECKUMM OMYXONSAMU MEYEHN N HEpe3eKTa-
6esibHbIM PakoM roIOBKM MOAXENYA04YHOM Xe-
ie3bl C NPUMEHEHNEM PEHTIEH3HA0BACKYSAP-
HbIX OWArHOCTMKM N NNEYEHUS.

Pagnoam60nnM3aumuoHHbIN aTan

MocnepgHne ycnexn MO cBa3aHbl C pagmo-
ambonnsaumnen — cenekTUBHbIM NoaseaeHnem
MUKpocpep ¢ paanoHyknnaom K 3HO ¢ uenbio
nyyeBoro Bo3gencteus. MeTton paspaboTan
nonucan B 1964 r. anoHeu H. Asakura, ncnonb-
30BaB B kayecTBe amMbonmsata nAmMnmonon,
cogepxawmi non-131. KnnHuyeckoe npume-
HEHMe Takoro npenapara OC/IOXHAN0CH Bblae-
JIEHNEM PaaUO0aKTUBHbIX M30TOMOB B OKPYXa-
lOLLLYIO cpeny, 4To TpeboBasno nsonauum 60sb-
HOro B cneumanbHbiX ycnosusix. B 1967
MOSIBUJIOCb MEPBOE WCCreaoBaHue, MOCBs-
LeHHoe paguoambonusauun (P3) cteknaH-
HbiMU chepamu ¢ Y-90; chepbl OKKITIO3IUPYIOT
cocyabl MUKPOUMPKYISTOPHOro pycna, B pe-
3yfAbTaTe naymeHT He BblAENseT pagnmoakTmB-
HbIX M30TOMOB M HE HyXAaeTcs B U30AAUMUU.
Tonbko B 2004 r. FDA (Food and Drug Admi-
nistration, CLLUA) caHKUMOHMPOBANO NpUMeHe-
HUe cTekNaHHbIX chep ang P3. Y-90 gna P3
6bi1n BbIOpAH HE ClyyaliHO: 9TO — YACTLI beTa-
n3nydartenb ¢ Npoberom B TKaHsX okosio 11 Mm,
4TO obecrneuymBaeT BbICOKYO NPELM3NOHHOCTb
BOo3aencTemsa. o HaCTOSALWEro BPEMEHM Ha
MMPOBOM PbIHKE CYLLIECTBOBAIO ABa NPOU3BO-
ontena mukpocohep gna P3: BTG un SirTex.
Mx npomsBoacTBa HaxogsaTca B bBocToHe
(CLUA), dpaHkdypTe (lfepmanus) n CuHranype
n gp. HykHO npeactaBnaTb TPYAHOCTb J1OMM-
CTUKM NpenapaTta, KOTopbIi 3a 64 4 TepsaeT no-
NOBUHY cBOEW aHeprum (32). B Poccum nepeble
P3 neyeHn npoBenn B POCCUINCKOM Hay4yHOM
LEHTPE PaguoNorMm U XMPYpPruyeckmnx TeXHO-
norun B 2009 r. MN.I Tapasos 1 A.A. [Nonnkapnos.
K coxaneHuto, TexHonorvs He nonyyuna gasnb-
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HenLwlero pa3suTns U3-3a psaa CnoXHoCcTen, no
OonblLUer 4YacTn CBA3AHHbIX C IOFMCTUKOW npe-
naparta ns-3a pyboexa. Metoga octasanca Heno-
CTYMNHbIM Ha TeppuTtopun PD (33). MNMepsyto pa-
anoambonmsauno 0TEeYECTBEHHbIMU MUKPO-
chepamm ¢ Y-90 B OOGHMHCKOM MEeAMLIMIHCKOM
pagnonorM4eckoM HayydyHom ueHtpe (MPHLL)
nmenn A.®. Libiba BeinonHunn B.B. KyyepoB u
A.T1. TleTpocsH nNog, pyKoOBOACTBOM akagemumka
PAH A.[l. KanpuvHa.

Mo pe3ynbTatam 3apybexHbix paboT, NocBs-
LLEHHbIX N3y4eHnio PO ne4vyeHu, n BHeOpeHUs
B KJIMHMYECKYIOD NnpakTuky metona B MPHL,
nmMmeHn A.@. Libiba B 2020 r. P3 6bina BktoHeHa
B KJ/IMHMYECKME pekomMeHgauum Accoumaumm
OHKONoroB Poccum no nevenmnto 60bHbIX C pa-
KOM re4vyeHn (renatouentonsapHbiM) Npu ctTagum
BCLC A B kauecTtBe bridge-tepanuu, npmu cta-
anax BCLC B n C ¢ Tpom6030M Maructpasnb-
HbIX BEH OJ19 Yy4YLLIEHUNSA Pe3yNbLTaToOB JIeHEeHNS
1 BbDKMBAaeMOCTU MauueHTOB.

BbiBOAbI

NpoBeneHHbIM HaMy aHan3 OCHOBHbIX hak-
TOB U COObITUIA PasBUTUA UHTEPBEHLMOHHOM
OHKOIOrMK NO3BOSFET BbIAENNTb YETbIPE MO-
cneposaTtenbHbIX 3Tana B pa3smutun MNO:

1. MepBbli aTan, NMNOAroToBUTEJIbHbLIVI, Ha-
yancsa B 1920-x rogax n npogoskancs Ao KoH-
ua 1960-x rogos. B 310 Bpems BO3HUKNA 1 pas-
BUacb aHrmorpadus, nosiBUINCb METOANKU

There are more than 1000 publications in the
domestic literature devoted to the interven-
tional oncology (I0) methods used in diagnos-
tics and treatment of malignant neoplasms
(MN). However, a very few works are devoted to
the analysis of the IO emergence and evolution.
The subject of the study included scientific
works of authors who were directly related to
the development of 10. Methods of the study
were as follows: content analysis of these works
as well as historical, dialectic and chronological
methods. The works on selective catheteriza-
tion of the arteries supplying malignant neo-
plasms (MN) appeared for the first time in the
1950s. At the turn of the 1960s — 1970s the
possibilities of intra-arterial chemotherapy
of MN had been actively discussed. The birth
of interventional oncology is associated with
the name of the Swedish researcher L.E. AIm-
gard who was the first to perform renal artery
embolization in a patient with a renal MN. In our

CenleKTUBHOW KaTeTepusaunn apTepuin, pas-
Bunacb xummotepanua 3HO.

2. BTopon artan, xumMuoTepaneBTUYeCKU,
Obln NoCBsILLEH pa3paboTke MEeTOAO0B Cenek-
TUBHOW WHTEPBEHLUMOHHON XuMUoTEpanuu
3HO.

3. Tpetuin atan, aM60M3aLNOHHbIVI, Ha4an-
ca B 1977 r. ¢ nepson B Poccun npouenypbl
ambonunsauun adppepeHTHom aptepumn 3HO.

4. YeTBepTbin aTan, paanoamMO0o/m3aLmoH-
HbIM, BKJOYaeT pa3paboTky U BHeOpeHue ce-
NeKTUBHbIX MeTOA0B noaeeaeHus K 3HO paguo-
aKTMBHbIX MpenapaTos.

OcHoBHble coObITUA MupoBor MO cBsa3aHbl
cumeHamu: . Seldinger, C.T. Klop, L.E. Aimgéard,
J. Remy, H. Asakura n gp.

Hanbonblwinin Bknag, B pa3BUTUE OTEYECT-
BeHHo IO BHecnun: A.E. Bopucos, H.H. BnoxuH,
HO. 4. BonbiHckuin, A.M. NpaHos, B.W. JonryLinH,
A. KyunHckmnin, H.A. JlonatkuH, B.U. MNMpoky-
6osckuii, U.X. PabkunH, H.H. Tpane3Hukos,
A.D. LUbidb n ap.

B 6nuxainwem 6yaywem NO 6yneT passu-
BaTbCs MO MyTU BHEOPEHUs MPOTOKOJIOB Ama-
FHOCTUKM U Nle4eHusd B CTaHOapTbl OKa3aHus
MeOANLMHCKON MOMOLLU OHKOJIOrMYeCcknm na-
umeHTam n npumeHeHus metonoB MO B KOM-
nnekce c ApyrumMm nedyebHbIMU OnuUsaMun,
TakMMM KakK OHKOXMPYPrus, ydyeBas 1 nekap-
CTBEHHas Tepanus, oToanHamMmmyeckas tepa-
nms.

country this method was originally used by
M.F. Trapeznikova and N.A. Lopatkin. The latest
successes of the 10 are associated with the se-
lective delivery of microspheres filled with Y-90
radionuclide into the MN. In Russia, the first
radioembolization via the foreign microspheres
was performed in 2009 by P.G. Tarazov and
A.A. Polikarpov. In 2019, the first similar proce-
dure with domestic Y-90 microspheres in a pa-
tient with liver MN was performed by V.V Ku-
cherov and A.P. Petrosyan in the A.F Tsyb
Medical Radiological Research Center. Deve-
lopment of the Russian 10 may be divided into
4 stages: preparatory stage, chemotherapy
stage, embolization and radioembolization
stages. The greatest contribution to the devel-
opment of Russian IO was made by A.E. Borisov,
N.N. Blokhin, Yu.D. Volynskiy, A.M. Granov,
B.l. Dolgushin, G.A. Kuchinskiy, N.A. Lopatkin,
V.I. Prokubovskiy, I.Kh. Rabkin, N.N. Trapezni-
kov, A.F. Tsyb etc. In the nearest future, 10 will
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evolve towards the implementation of protocols
for using interventional methods of diagnostics
and treatment as the standards of medical care
for cancer patients.

Interventional radiology is a fast developing
field of medicine that specializes in performing
therapeutic and diagnostic procedures guided
by non-invasive imaging techniques. Interven-
tional oncology (I0) is a branch of the interven-
tional radiology (IR) specializing in the diagnos-
tics and treatment of cancer patients (1).

Actually, over the past decade, 10 has be-
come the fourth pillar in oncology, along with
surgery, drug and radiotherapy for malignant
neoplasms (MN). Rapid development of 10 is
caused by the continuous increase in the inci-
dence of oncological diseases, the search for
new methods of MN treatment and the emer-
gence of technical capabilities to reject invasive
methods of treatment and diagnostics in favor
of precision, less invasive ones.

10 has a wide range of techniques which can
be divided conventionally into three major fields:
diagnostic (sampling of biomaterial for further
analysis), therapeutic (transcatheter therapy,
various types of MN ablation), and palliative
(stenting of hollow organs, draining of fluid
accumulations) (2).

Analysis of the available literature has shown
that the number of domestic publications de-
voted to 10 has already exceeded a thousand
pieces; however, there are not enough works
addressed the history of its development in
Russia. In this article, we tried to recreate the
chain of events that are directly related to the
domestic 10 development.

Preparatory stage

IR has originated from roentgen interven-
tions and is due to the rapid development of
cardiovascular surgery on one hand, and to the
inquisitive minds of physiologists on the other.
After the first successes of the cardiovascular
surgery pioneers — ligation of the patent ductus
arteriosus (R. Gross, 1938), repair of the aorta
coarctation with resection (C. Crafoord, 1944),
surgical treatment of the tetralogy of Fallot
(A. Blalock, H. Taussig, 1944), and mitral ste-
nosis (C.P. Bailey, 1948; R.C. Brock, 1948),
etc. — the cardiac surgery was no longer a ta-
boo topic, and its development required diag-
nostics characterized by a completely different
accuracy and descriptiveness than classical
physical and X-ray examinations could allow.
In the 1940s there was an urgent need to ad-
dress the issue of hemorrhagic shock which

required the data on the cardiac stroke volume.
They could be obtained using the Fick's for-
mula, but the calculations required a mixed
blood sample from the right heart. Reports
by A. Cournand, H.A. Ranges “Catheterization
of the Right Auricle in Man” (1941), and an
article by A. Cournand, D.W. Richards et al.
“Measurement of Cardiac Output in Man Using
the Technique of Catheterization of the Right
Auricle Or Ventricle” (1945) provided the basis
for a new trend in diagnostics of cardiac dis-
eases and defects — catheterization of heart
cavities (3).

In order to integrate IR into the clinical fields
of medicine (cardioangiology, neurology, on-
cology, etc.), the young science had to address
three fundamental issues: creating a safe
method of the arterial vessels catheterization,
choosing the optimal radiopaque agent, devel-
oping a radiopaque instrument.

The first issue was solved in 1954 owing to
the method of transcutaneous arterial puncture
developed by I. Seldinger. The method stood
out for its simplicity and safety (4, 5). In our
country the study of efficacy and safety of
Seldinger percutaneous vascular puncture was
conducted by V.I. Prokubovskiy. In his PhD tesis
(1967), the author studied a possibility of using
the Seldinger catheterization technique for in-
tra-arterial chemoinfusion in various diseases,
including MN (6).

The search for the optimal radiopaque agent
has not been easy, and there are quite enter-
taining chapters in the history of angiography.
Specifically, thorotrast has been used since
1931 for angiography (a preparation based on
radioactive thorium) (7). In the USSR, the first
ones to use thorotrast were S.S. Bryusoy,
M.B. Kopylov and G.A. Zegdenidze. Given the
high contrast ability of the drug and its low tox-
icity to intima, thorotrast was considered
a promising drug. However, it turned out that
the drug was highly carcinogenic, which was
later reported by the founder of the Obninsk
Scientific Research Institute of Medical
Radiology, academician G.A. Zegdenidze, and
in this regard the drug was rejected (8—10). The
scientific and practical search for the optimal
radiopaque agent was finished by synthesis of
the molecules with an ionic structure (drugs
such as urografin) in the 1950s and with the
non-ionic molecules (such as ultravist, omni-
paque) in the 1970s-1980s. In the USSR, the
development of the radiopaque agents was
conducted by the employees of the Chemical
and Pharmaceutical Institute (All-Union
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Scientific Research Chemical-Pharmaceutical
Institute) named after S. Ordzhonikidze. The ra-
diopaque agents synthesized there were highly
appreciated by the clinical researchers and met
the requirements for an ideal radiopaque agent
formulated in 1949 by PN. Mazaev, which re-
main relevant to this day (6, 11, 12). In 1956,
P. Odman proposed his own radiopaque cathe-
ters. The necessary configuration of the tip of
such a catheter was applied by a researcher im-
mediately prior to the endovascular intervention,
which significantly simplified selective catheteri-
zation (13). Solving the fundamental issues
made it possible to secure and popularize the
angiographic study as the first stage of intra-
vascular intervention and to move on to the
stage of active transcatheter therapy in 10.

Chemotherapy stage

The development of 10 cannot be separated
from the history of regional chemotherapy
(RCT) of MN. In the second half of the 1940s,
nitrogen mustard (HN2) started to be used as
an antitumor agent in the United States. A num-
ber of works had confirmed the effectiveness
of its intravenous (IV) administration in lympho-
mas (14-17). However, IV administration in
cancer patients did not provide a satisfactory
result, which became a prerequisite for intra-
arterial (IA) administration, especially after
a case of unintentional treatment of Hodgkin's
lymphoma, when nitrogen mustard was admin-
istered into the brachial artery. It was demon-
strated that HN2 intra-arterial administration
may produce intense local effects with low
systemic toxicity. The pioneer of the transcath-
eter intra-arterial therapy in oncology was an
American S.T. Klop, who in 1950 has published
the results of his preclinical and clinical study
of intra-arterial HN2 administration into the MN
through the afferent artery. Effects of intra-
arterial administration observed in the preclini-
cal study were accepted as allowable for con-
duction of the clinical study. The clinical part
of the study included patients (n = 10) with MNs
of various localizations: head and neck (n = 7),
brain (n = 2), hip (n = 1). The catheter insertion
into an afferent artery was performed via
Donovan’'s technique, which was an open
vascular surgery with the artery isolation, punc-
ture, insertion of the catheter and its fixation to
the skin. As a result of the study, the authors
concluded that intra-arterial administration has
a pronounced selectivity and a greater antitu-
mor effect as compared to the intravenous ad-
ministration of HN2 (18).

In the USSR, preclinical and clinical appro-
bation the cancer’s regional treatment meth-
ods began in 1962, in the complex research
work of N.N. Trapeznikov and S.A. Gasparyan
performed at the 2nd Moscow State Medical
University named after N.l. Pirogov and the
Institute of Experimental and Clinical Oncology
of the Academy of Medical Sciences of the
USSR. Supervisors of the work were the corre-
sponding member of the Academy of Medical
Sciences of the USSR Professor G.E. Ostro-
verkhov and academician of the Academy of
Medical Sciences of the USSR N.N. Blokhin.

In their study, the results of regional treat-
ment of 125 (stage llI-1V) patients with MN of
various localizations (breast, skin, liver, bladder,
uterus and ovaries, lips and oral cavity) were
analyzed. The researchers registered tumor
regression in 72% of cases (16% — complete
regression, 56% — partial regression; more than
50% of the volume). In addition to Donavan's
catheterization, theauthorsusedthe Seldinger’s
technique of the transcutaneous arterial punc-
ture. In the 1960s in the USSR, the methods of
intra-anterial treatment of MN were classified
as follows:

I. Short-term intra-arterial chemotherapy
1. Single intra-arterial administration
2. Isolated perfusion
Il. Long-term intra-arterial chemotherapy
1. Long-term fractional intra-arterial chem-
otherapy
2. Long-term intra-arterial infusion

Prolonged chemoinfusion was considered
as the most promising method. Intra-arterial
chemotherapy experience in the USSR was also
obtained in the Oncological Institute named af-
ter PA. Hertsen, Military Medical Academy
named after S.A. Kirov, and in some other med-
ical institutions (19).

By the time of studying the radiopaque
agents, the experience of angiographic studies
in the MN diagnostics had already been col-
lected in the USSR. Thus, in G.A. Kuchinskiy's
PhD thesis “Diagnostic value of transfemoral
catheterization angiography in some intra-ab-
dominal and retroperitoneal tumors” (1969),
340 arteriographic and 151 phlebographic
studies were analyzed in order to assess the
method sensitivity in diagnostics of neoplasms.
Angiography in oncology made it possible to
obtain a direct visualization of the tumor in or-
der to assess its nature, location and size,
which provided great opportunities, consider-
ing the absence of computed tomography at
that time (20). In 1973, the collection of re-
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search papers named “Clinical Angiography”
devoted to the broad range of pathological
conditions was published by the .M. Sechenov
First Moscow Medical Institute. For the first
time, phlebography of the mediastinum, selec-
tive angiography of the abdominal organs,
kidneys, adrenal glands, arterio- and venogra-
phy of the pelvis and extremities, angiography in
tumors of the pelvic organs and musculoskele-
tal system, were described in detail. Among the
authors of this collection were the leading spe-
cialists in X-ray diagnostics of that time: P.N.
Mazaev, L.M. Portnoy, A.F. Tsyb, S.Ya. Marmo-
rshtein, A.P. Savchenko, G.A. Kuchinskiy,
Yu.N. Fedorovich, Yu.A. Pytel, Yu.V. Moroz,
A.H. Trahtenberg (21).

In 1973, the first All-Union Symposium on
modern methods of selective angiography and
their clinical application was performed at the
All-Union Clinical and Experimental Surgery
Scientific Research Institute (director — acade-
mician B.V. Petrovskiy). Most of the reports
of the symposium were devoted to the possi-
bilities of coronary angiography, angiopulmo-
nography and bronchial arteriography in the
diagnostics of cardiopulmonary diseases.
However, there were some reports on angio-
graphic studies in patients with lung cancer and
the ampullary cancer. At that time, the organiza-
tional issue of the work of angiography special-
ists in the USSR was very topical. In this regard,
the report of A.FTsyb on the experience of or-
ganizing angiolymphographic service at the
Obninsk Scientific Research Institute of Medical
Radiology deserves special attention. The re-
port, among other things, addressed the need
to create angiographic units at the regional and
republican oncological institutions.

On March 6, 1973, Minister of Health of the
USSR, academician B.V. Petrovskiy, issued an
order No. 169 “On creating the centers of radi-
opaque and intra-cardiac methods of X-ray ex-
amination”. The document regulated the work
of the angiographic service (21).

Embolization stage

The birth of IO can be directly related to the
Swedish researcher L.E. Alimgard, who was the
first to perform renal artery embolization in a pa-
tient with kidney cancer. In 1973, L.E. Aimgard
shared an experience of 19 embolizations in
patients with renal adenocarcinoma. L.E. Alm-
gard used the patient's muscle tissue as an
embolus. Embolization made it possible to
manage hematuria, caused tumor necrosis and
reduced the mass volume. Preoperative renal

artery embolization facilitated the main stage of
surgical treatment in patients with kidney can-
cer (22, 23). In the USSR, pioneers of emboli-
zation in patients with renal cancer were
M.F. Trapeznikova (1978) and N.A. Lopatkin
(1978). The method was considered as more
of a preoperative procedure (24, 25). In 1979,
N.A. Lopatkin reported about the original tech-
nique of using a vascular balloon-catheter for
embolization in nephrectomy (26).

In 1973, French researcher J. Remy for the
first time used the technique of bronchial arter-
ies embolization in patients with hemoptysis
and pulmonary hemorrhage. Remy used a gel-
atin sponge as an embolus. In 1977, the author
shared an experience of bronchial arteries (BA)
embolization in 104 patients, including 3 pa-
tients with bronchial carcinoma (27). The pio-
neers of BA embolization in the USSR were
independently of one another Yu.D. Volynskiy
(1977) — the author of the first domestic publi-
cation on this issue, and |.Kh. Rabkin, who by
1981 had conducted BA embolization in 9 pa-
tients with bronchial carcinoma (28).

In 1981, at the Obninsk Scientific Research
Institute of Medical Radiology, a symposium on
the topic “Special methods for tumor diagnos-
tics” was held, where in the “Endovascular
Catheter Therapy” section over 30 reports on
embolization of afferent arteries in MNs of kid-
neys, bladder, retroperitoneal space, lungs, and
pancreas were presented. Number of publica-
tions and geographical spreading of the speak-
ers confirmed that embolization in oncology
started to be used in tumors of various localiza-
tions (29). At the next VIth All-Union Symposium
on angiography called “X-ray Endovascular
Surgery” in 1984, researchers were actively dis-
cussing optimal embolizing agents, and at the
VIIith Congress in 1985, reports on endovascu-
lar interventions in oncology for the first time
were included in a separate section (30).

Development and implementation of endo-
vascular interventions in hepatic MNs becomes
an important chapter of Russian 10. Pioneers of
that field in the USSR were A.M. Granov and
A.E. Borisov. In their seminal monograph (1986)
“Endovascular Liver Surgery”, the authors de-
scribed their personal experience with regional
chemotherapy, embolization, and chemoem-
bolization in patients with hepatic MNs (31).
In 1987, 1.Kh. Rabkin published the book “X-ray
Endovascular Surgery” (which will become an
iconic piece later), where a separate chapter is
devoted to interventions in oncological patients
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In modern Russia, the key landmarks in the
IO development inlcude allocation of chemo-
embolization in 2010 as a separate type of high-
tech medical care. The next important step of
the 10 development is the Order of the Ministry
of Health of the Russian Federation No. 915n
dated November 15, 2012, which regulates
organization of Department of Radiosurgical
Methods of Diagnostics and Treatment in onco-
logical dispensaries. In 2014, Ministry of Health
of the Moscow Region developed and ap-
proved medical and economic standards for
the treatment of patients with primary and
metastatic liver tumors and unresectable can-
cer of the pancreatic head using X-ray endo-
vascular diagnostics and treatment.

Radioembolization stage

The latest successes of 10 are associated
with radioembolization — a selective supply of
microspheres filled with a radionuclide into
the MN for the purpose of radiation exposure.
The method was developed and described
in 1964 by Japanese researcher H. Asakura.
As an embolisate he used lipiodol, containing
iodine-131. Clinical use of that drug was com-
plicated by the release of radioactive isotopes
into the environment, which required the isola-
tion of the patient in special conditions. In 1967,
the first study on radioembolization with Y-90
glass spheres was conducted. The spheres oc-
clude vessels of the microvasculature, and as
a result, the patient does not emit radioactive
isotopes and does not need to be isolated. FDA
(US Food and Drug Administration) authorized
the use of the glass spheres for radioemboliza-
tion (RE) only in 2004. Y-90 choice for the RE
was not accidental: it is a pure beta-emitter with
a tissue path of particles of about 11 mm, which
ensures high precision of exposure. Until pre-
sent time, there were two manufacturers of
radioembolization microspheres on the world
market: BTG and SirTex. Their production facili-
ties are located in Boston (USA), Frankfurt
(Germany), Singapore, etc. The difficulty of lo-
gistics for a drug that loses half of its energy in
64 hours must be taken into consideration (32).
In 2009, the first in Russia liver RE was per-
formed by P.G. Tarazov and A.A. Polikarpov in
the Russian Scientific Center of Radiology and
Surgical Technologies. Unfortunately, the tech-
nology has not received further development
due to a number of difficulties, mostly related to
the logistics of the drug from abroad. In the
Russian Federation the method remained una-
vailable (33). The first radioembolization with

Y-90 domestic microspheres the Obninsk
A.F. Tsyb Medical Radiological Research Center
was performed by V.V. Kucherov and A.P. Pet-
rosyan under the guidance of the academician
of the Russian Academy of Sciences A.D. Kaprin.

Based on the results of foreign works de-
voted to the RE of the liver, and the implementa-
tion of the method into the clinical practice at
A.F. Tsyb Medical Radiological Research Center,
in 2020 RE was included into the clinical recom-
mendations of the Association of Russian
Oncologists (ARO) on the treatment of patients
with stage A liver (hepatocellular) cancer ac-
cording to BCLC staging) as a bridge-therapy,
with stage B and C liver cancer according to
BCLC staging and with thrombosis of magistral
veins in order to improve treatment outcomes
and survival of patients.

Conclusions

Our analysis of the main facts and events in
the development of interventional oncology al-
lows us to distinguish four consecutive stages
of the 10 evolution:

1. The first stage, preparatory, began in the
1920s and continued until the late 1960s.
At that time, angiography emerged and devel-
oped, methods of selective arterial catheteriza-
tion appeared, and chemotherapy of MNs de-
veloped.

2. The second stage, chemotherapy, in-
cluded development of methods for selective
interventional chemotherapy of MNs.

3. The third stage, embolization, began in
1977 with the first in Russia procedure of em-
bolization of the MN's afferent artery.

4. The fourth stage, radioembolization, in-
cludes development and implementation of
selective methods for administering radioactive
drugs into the MN.

The main events of the world 10 are associ-
ated with the following names: |. Seldinger,
C.T. Klop, L.E. Aimgérd, J. Remy, H. Asakura, etc.

The greatest contribution to the develop-
ment of Russian IO was made by A.E. Borisov,
N.N. Blokhin, Yu.D. Volynskiy, A.M. Granov,
B.l. Dolgushin, G.A. Kuchinskiy, N.A. Lopatkin,
V.I. Prokubovskiy, I.Kh. Rabkin, N.N. Trapez-
nikov, A.F. Tsyb, etc.

In the nearest future, 10 will develop towards
the implementation of diagnostics and treat-
ment protocols into the standards of medical
care for cancer patients and towards using 10
methods in combination with other treatment
options, such as oncosurgery, radiation and
drug therapy, photodynamic therapy.
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Lllectas Poccuuckas wkKosna Mmonopbix cnewuuaaucTtoB
NO PeHTreH3HAOBACKY/IAPHOW AUArHOCTUKE U IEUEHUIO
Cyspanb, 17—20 maprta 2021 r.

The 6th Russian School of Young Experts
on Endovascular Diagnosis and Treatment
Souzdal, March 17—-20, 2021

LLlectas Poccuickas wkonia Monodbix crne-
LMaNMCTOB NO PEHTreH3HA0BaCKYNApPHON aAna-
FHOCTUKE M NeYeHUNtO A0sXHa Oblfla COCTOATLCSH
B mapTte 2020 r. YBbI, 3a TpM OHS OO0 Havana
3anJaHNPOBAHHOIO MepOonpuaATUS ero npwu-
LWIOCb OTMEHUTb MO XOPOLLO M3BECTHbIM NPU-
yuHam. [Npowen rod. dnuaoemMuonornyeckas
CUTyauus rno-rnpexXHemMy ocTtaeTcs 4OCTaTO4YHO
HaNpPs>XXeHHOW, O4HakKo MOSIBMMCL onpeae-
JIEHHbIE NPU3HAKN €€ YYYLLIEHNS, U OpraHn3a-
LMOHHbI KOMUTET BO f1aBe C Hay4YHbIM PYKO-
Boantenem LUkonbl akagemukom PAH [.T.
MocennanHn npuHan peweHne obpaTtuTbcs
B MUWHMUCTEPCTBO 34paBOOXpPaHEHUs1 C MPOCh-
6o paspelwmnTb NpoBeaeHne MeponpUuaTus
B “o4HOM” pexunme. N Takoe paspeLleHue 6bisio
noslydeHo. B nepBbliii Xe AeHb nocne oobasne-
HUSA O Ha4ane perncTpaumn OprkOMmUTET NOJY-
ymn okosno 50 3aaBok Ha ydacTume! PasymeeTcs,
B 3TOM roay TpeboBanocb coboaaTtb BCe He-
ob6xoanmblie Mepbl NPeaOCTOPOXHOCTU, B TOM
yncne 3anofiHeHne 3ana Ha 50%, noaTtomy
MPULLJIOCL OrPaHMYnUTb YUCIO YYACTHUKOB.
B pesynbrate B Cy3ganb npuexann OKOJo
120 monoabix cneumanucToB U3 33 ropoaos
Poccun n ns KelpreiactaHa.

B aTomMm rogy ocHOBHOW Temom LLIKoAbl cTano
“PeHTreHaHO0BaCKyNsiPHOE JlIe4EHME OCTPbIX
N HEOTNOXHbIX COCTOosHM”. 3Ta npobnema
npeactaBnseT 60NbLWON MHTEPEC AN Bpayen
caMbix pa3HbIx cneumanbHOCTEN, N NporpamMmma
Oblna NOCTPOEHA TakMM 00pa3oM, YTOObI Kax-
Obl N3 HUX MOT MOJTy4UTb TEOPETUYECKYIO UH-
dopmaumio 1 npakTU4eckme pekoMeHaauun,
Kacalwmeca MMEHHO ero cdepbl AesaTesNbHO-
ctn. MNepen monogpiMy BpadyamMy BbICTYNUAN
NPU3HaHHbIE 9KCNepTbl B 06/1acTU Kapanoso-
MMM U KapaNoXupyprum, aHrmonormm n cocy-
OUNCTON XMPYPrnm, TMHEKONOrun, Hempopaano-
normmn, onkonorum —akagemukn PAH I.I. Moce-
nuanun, t0.B. bBenos. J1.C. KokoB, npodeccopa
B.H. LUnnosckuii, A.l. KoneguHckuin, A.H. Jlnnux,

A.B. CaBenno, ookropa v KaHauaaTbl Megu-
umHckmx Hayk AO.I0 'pomos, WN.E. YepHbiwesa,
10.B. CyBoposa, H.P. HepHaa v ap. Beaoywmn
naTBunckuin kapauosnor, npodeccop AHOPENC
Oprnvc npoymTan CBOI NeKUMio B YAANEHHOM
pexuvme.

Ha uepemMoHnmn TOpP>KECTBEHHOIO OTKPbITUS
C NMPUBETCTBEHHbLIM CJIOBOM K y4aCTHUKaM MO
Tpaguumn obpaTuiica Hay4YHbll PyKOBOAUTENb
LLikonbl, npeacenartenb oprkommteTta LLUKoNbI
akapemuk PAH O.I. Mocennann. OH HanoMHunN
cnywaTtenamMm o6 McTopun MPOBEOEHUS LUKOJI
MONOAbIX CAEeUUanmMcToB, CO30aHHbIX MO UHU-
unaTuBe U Npu HENocpeaCTBEHHOM y4yacTumn
BblOAIOLWEr0Cs COBETCKOr0 Kapauoxmpypra,
akagemuka Bnagumupa ViBaHoBu4ya bypakoB-
CKOro.

MepBoe 3acepaHune LLkonbl GbINO MOCBS-
WeHO npobnemamMm OMarHoOCTUKU U JieveHus
OCTPbIX U HEOT/IOXHbIX COCTOSAHMI BEHO3HOM
n apTepuanbHon cuctembl. Akagemuk PAH, 3a-
BEOYOWMIM OTOENEHNEM PEHTIEHOXUPYPrnye-
CKUX METOA0B OMarHOCTUKN 1 nedeHus NbBY3
“HNWN ckopon nomowm mmenn H.B. Cknudo-
coBckoro 13 r. Mocksbl” J1.C. KOKOB BbICTYNM
¢ nekymen “KnuHuka, AuarHoCTMKa N PEHTIeH-
3HO0BACKYNSIPHOE JledyeHne TpomMboambonmu
fero4yHon aptepumn”, B KOTOPOW noapoOHO
onucasn NaTtoreHes 3Toro XM3HeyrpoXKarLLero
OCNIOXXHEHUST MHOrMx 3aboneBaHuii, npeacrta-
BWUJ1 ANArHOCTUYECKUA anropuTtM onpeneneHns
TAKECTU TPOMOO3MOONMN NErOYHON apTepumn
(TOJ1A), pacckasan O MeToaukax BeaeHus
TPOMOONTUYECKON TEPANUN Yy OAHHOW KaTero-
pun 6onbHbIX, 0 NpodunakTuke TAJIA. Jlekums
npodeccopa B.H. LLUnnosckoro 6bina nocesi-
LeHa npobsieMe OMarHOCTUKMN U fie4eHns nop-
TasNlbHOW rMnepTeH3nmn, 063opy nadbopaTopHbIX
N VMHCTPYMEHTasbHbIX METOA0B ANArHOCTUKMU
NP CUHOPOME MOpTasbHOMW rUNEPTEH3UN
M BO3MOXHOCTAM 3HLOBACKYJISIPHbLIX TEXHOO-
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Kana. men. Hayk B.®. KysHeL,oBa pacckasa-
na 06 0coB6EHHOCTAX METOAUKN SHA0BACKYSAP-
HOW OMarHOCTUKN MNPU BEHO3HbIX TPOoMOO3ax,
OHOOBACKYJIAPHLIX BMellaTesibCTBax, O BMaax
n Tnnax KaBa-(bI/IJ'IprOB, O MeToanke mnx nm-
nnaHTaumm n ypaneHua. Jlekums kaHg. meq,.
Hayk A.B. AzapoBa Oblfla NOCBSLLEHa MEeToAaM
OMArHOCTUKN N Nle4eHns OCTPOro abaoMunHasb-
HOroO CUHAOPOMA, Pa3BUMBLLUErOCS BClEeACcTBUE
Tpom0b03a Me3eHTepuarbHbIX COCY0B.

Temoin BTOPOro 3acenaHunsi ctana OCTPbIn KO-
poHapHbIn cuHapom (OKC). O coBpeMeHHbIX
npuHuunax nedeHns OKC, BkiovatoLmx B cedbs
Kak KOHCEPBATMBHbIE, TAK N SHO0BACKYNSPHbIE
MeToAbl, O BAMXALLMX U OTAANEHHbIX Pe3ysib-
Tatax NPUMEHeHNs PasinYyHbIX METOAO0B MOA4-
poBHO pacckal3an B cBoer pyHOAaMeHTanbHON
nekuun akagemuk .l NocenmaHu. 3amec-
TUTENb AupekTopa Hay4yHO-NpakTU4eckoro
LeHTpa WHTEPBEHUMOHHON KapAWOaHIMoso-
rvn, kang. men. Hayk W.E. HYepHbliwieBa npoyna
nekumio o Hambonee ONTUMASIbHOW TakKTUKe
penepdy3vn nNpm oCTPOM HDaPKTE MMoKapaa
(OUM) — npyMeHeHNN AOrocNUTaNbLHOro TPOM-
6onnanca B COHETAHUN C aHIMOMNACTUKOW UH-
dapKkT-0TBETCTBEHHOW apTepuu, o BanxanLmx
M OTOAQNIEHHbIX pe3ysfibTatax NPUMEHEHUS 3TOMN
oTpaboTaHHOW 1 NpeKpacHo 3apekoMeHnoBaB-
wen cebs metoaumku. Jlekuma npodeccopa
A.l. KoneguHckoro 6binia NocBsileHa coBpe-
MEHHbIM 3HO0BACKYNsSpHbIM cnocobam npeay-
npexaeHunsa penep@y3moHHOro noBpeXAEeHUS

BARYHALL
Anpa s Vs
Nisenndb

Haweun, npod. B.H. LUnnosckuin, akagemuk J1.C. Kokos.

MNMocne 3acemaHns MO PEHTreHSHAOBACKYNSAPHbBIM METO-
0aM Ne4yeHus OCTpbIX KpPoBOTeveHui. CneBa Hanpago:
o-p W, Koumawes, a.m.H. l0.B. CyBopoBa, K.M.H.
A.A. TapxaHoB, K.M.H. B.10. Bobpos.

KapaAnOMMOLMTOB Y NMAaUVIEHTOB B OCTPOM ne-
pvoge vHdapkTta mMmokapga. B nekumm npo-
deccopa Angperica dprnnca, NnpoYnTaHHON B
yOaneHHoOM pexume, Obla npeacTaBsieHa co-
BPEMEHHasa KOHUEeNnuusa MeOMKaMeHTO3HOro
nedeHns OUM, koTopas sBnseTcs OA4HOW un3
BaXHbIX COCTaBHbIX YacTel KOMMIEKCHOIro

IRIYRE

MNepBoe 3acenaHne. “OCTpble M HEOTNOXHbIE COCTOSIHUS BEHO3HOW cucTembl”. Conpeaceparenn — npod. A.M. Baby-
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JNledeHns 9Toro Taxenoro 3aboneBaHusi, 0OCYX-
Jannucb Bce “3a” n “npotmB” NPUMEHEHUST TEX
WA VHBIX NPEenapaToB MNpu IeYEHNN Pa3JINYHbIX
BapMaHTOB KJIMHMYeckoro TeyeHns OVIM.

3aBenyowmn oTaeneHneM peHTreHaHgoBa-
CKYJIIPHbIX METOOO0B ANArHOCTUKU U JIEYEHUS
NBY3 “TKB Ne52 13M” A.E. BaHIOKOB paccka-
3an 06 onbITeé M NEPCNEKTMBAX MPUMEHEHUS
OKMO npu pedpakTepHOM KapaAuOreHHOM
woke, obycnosneHHom ONM.

B ueHTpe BHMMaHUA cnenylowero 3acena-
HMA Oblna akTyasbHasa Nnpobnema OCTPOW uLle-
MUKN COCYO0B HMXXHUX KOHEYHOCTEN. DTa NaTo-
Jlorus BecbMa pacnpocTpaHeHa, MN03ToOMy
MosnoabiM cneuyanuctam 6610 0COBEHHO UH-
TEPECHO O3HAKOMUTBLCHA C MHEHUSIMU U PEKO-
MeHOAUNSMM ONbITHBIX MPOdECCNOHANOB.

CoTpyaHuK MHCTUTYyTa Xupyprum numenun A.B.
BuwiHeBckoro, kaHa. men. Hayk A.®. Xapasos
npeacrtaBun nekuno o6 OCTpbiXx Tpombo3ax
MarmcTpasbHbIX apTEPUN HUKHUX KOHEYHOCTEN
— ANMAEMUNONOTNN, KIIMHUKE, Knaccupmkaumm,
MEeTo4ax OMarHOCTUKWM, pacckasan O COCTOs-
HUW faHHOM npobnembl B Poccuun. KaHa. men.
Hayk [J.A. MaliTtecsaH nogpo6Ho onucan xmpyp-
rMyecknii Noaxon, K PeLleHunto Ton xe npoodne-
Mbl, a cneunannct n3 CaHkT-MNMeTepbypra kaHma.
Men. Hayk C.A. NnaToHoB pacckadan o6 aHAO-
BACKYNSPHbIX METOAAxX JIeYEHUSA OCTPON umwle-
MUN HUMXKHUX KOHEYHOCTEN, O COBPEMEHHbIX
KJIMHNYECKNUX PEKOMEHOAUMAX MO JIeYEHMUIO
3TON NaToONOrMmM, a Takxe rNpmMBen JaHHble Ku-
HNYECKUX NCCcnegoBaHnii O CpaBHEHUN PE3YJib-
TaToB NPUMEHEHNN TPpOMOOAN3nCca 1 KaTeTep-
HOW TPOMOSKTOMUM N METOAUK OTKPbITON XU-
pyprun. B nekuyn poktopa men. Hayk C.B.
CanenknHa “Cnocobbl npodunakTnkn n megm-
KaMeHTO3Hasa Tepanus OCTPbIX TPOMOO30B ap-
Tepuii HAXXHUX KOHEYHOCTeN” peyb Lwna 06 oc-
HOBHbIX 3adayax KOHCepBaTMBHOW Tepanuu
NP OCTPON ULLEMUN KOHEYHOCTEN, O Pes3ysb-
TaTax NPUMEHEHUSA KOHKPETHbIX MpenapaTos.
B nexkunn npogeccopa A.H. JliunnHa oceelua-
JIMCb BOMPOCHI 3TUONOMUKU, pacnpocTpaHeH-
HOCTW, BapuaHTbl KIIMHUYECKOrO TEYEHUS UH-
Tpa- 1 nocneornepaunoHHbIX TPOMBO30B Mpu
9HO0BACKYSPHOW N XMPYPrMYeCckom peBacky-
napusaumm apTepUn HMXXHUX KOHEYHOCTEN,
noapobHO pasdbupanncb XMPYPruyeckmne m aH-
LOOBacCKynsipHble onuuun, npegjaraemMmbie Ons
yCTpaHeHUs JaHHON KIIMHUYECKOW CUTyauuu.

BaxHeliwas npobaemMa OCTpbIX HapyLUEHUIA
MO3roBOro KpoBoobpalleHust obcyxaanacb B
xoge crnepylowero 3acegaHusa. lpodeccop
A.B. CaBenno noceATMA CBOIO JIEKLINIO 3HO0BA-
CKyNnsipHOM penepdy3nun nNpu UWLeMnUYeCckom

MHCyNbTE. BbNn 3aTPOHYTHI BONPOCH!I J0OKa3a-
TenbHOW 6a3bl BHYTPUCOCYOUCTOrO Jie4EHUS
MPU ULLIEMUYECKOM WHCYNbLTE, PACCMOTPEHDI
COBPEMEHHbIE MOKa3aHWS K BHYTPMCOCYONCTOMN
TPOMO3IMOON3KTOMUN B KAPOTUOHOM U BepTe-
Opoba3unapHomM 6acceriHe. Cnywarenn ysHa-
1 0 pedynbratax paboTbl PErMOHaNIbHbIX CO-
cyoucTtbix uUeHTpoB CaHnkT-lMeTepbypra.
3amecTuTeNb AupekTtopa Mo KJAWHUYECKON
pabote CIBb HWW ckopor nomowm uMeHu
10.10. OxxaHenua3se kana. men,. Hayk [.B. KaH-
nblba pacckasan 006 3HO0BACKYNSIPHbIX METO-
Jax ne4dyeHus B OCTPOM Mepuone paspbiBa
LepebpanbHbiX aHEBPU3M, O COBPEMEHHbIX
TeHOEHUMSAX N peKkoMeHOauusax npu nedeHunm
OaHHOM naTonorvunM, a Takxke MPUBEN aHanm3
onbiTa BEAYLLMX POCCUNCKNX MEANLIMHCKMX yY-
pexpeHuin. Kang. men. Hayk M.C. ApOHOB Bbl-
CTYNuWA C NIeKuyen Ha Temy “OHA0BACKYNsipHas
TakTMKa Npu JIE4EHNN pa3opBaBLLUNXCA Lepeb-
pasbHbIX apTEPUOBEHO3HbIX ManbdopMaunin”.
B Hel 6bnn 3aTPOHYTbI BOMPOCHI 3TUONOMU,
natoreHesa, anuaemMuonorum apTeprnoBeEHO3-
HbIX ManbdOpMaLni rOA0BHOIO MO3ra, npesa-
CTaBJIEHbl BapuaHTbl KJIMHUYECKOrO TedeHus,
0COBEHHOCTN remMopparnyeckoro MWHcybTa
npwv 3TOW NATONOrMKn, OCBELLLEHbI 0COOEHHOCTN
neyeHns B OCTPOM Nepuoae KpOBOUINMUSHUS.
OcTpbili aopTanbHbIi CUHAPOM — CJIOXHEN-
Las naTosaorus, yrpoxaroLwlas XXnu3Hu naymeH-
ToB. MiIMeHHO 3Ta npobnema okasanachb B LLEH-
Tpe BHMMaHUA Ha cnenyluemM 3acefaHun.
CTapwuin Hay4Hblh COTPYAHMK OTAENeHus
PEHTrEHOXMPYPrNYeCcKMX METOLAOB ANArHOCTU-
Kn n nedexHus Y3 “HUWM ckopoi nomouim
mmenn H.B. Cknudgocosckoro A3 r. Mocksbl”
KaHg. mepn. Hayk H.P. YepHasa pacckazana
O ANArHOCTMKE N PEHTIEH3A0BACKY/IIPHOM Ne-
YeHUU TPaBM N Pa3pbIBOB a0pThbl, NpeacTaBu-
fa AuarHOCTUYECKUN anroputMm pPassinyHbIX
MOAAaNbHOCTEN NIy4eBOMN OANArHOCTUKU N MOPSI-
OOK MX MPUMEHEHUS 0711 CBOEBPEMEHHOWN M
NPaBuMiIbHOM OLEHKM CTEMNEHU TAXECTU Mo-
BPEXOEHWNS FPYOHOM 1 TOpakoaba0oMUHaNIbHOMN
aopThl, SlokanmM3auun paspbiBa, fana peko-
MeHOauMn no noadbopy KOHCTPYKUMWM 3HAOO-
npoTesa ang uMrniaHTaumm B NPOCBET rPyaHON
1 abaoMMHaNbHOW aopTbl B 3aBUCUMOCTU OT
nokanusaumm NOBPEXOEHUS aopTalibHON
CTEHKM N COMYTCTBYIOLWNX €MY OCJIOXHEHUN.
Bonblion nHtepec ayontopun Bbi3Basa Jiek-
umsa akapemuka PAH 1O.B. BenoBa 06 OTKpbI-
TOMN U TMOPUAHON XMPYPrMK OCTPOro aopTasib-
Horo cuHgpoma. TakTmka rudépmaHoOro nevYeHms
OCTPOro aopTasibHOro CUMHApPOMa nogpasyme-
BaeT COYEeTaHMe XUPYPruyeCKUX N PEHTIreH-
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3HOO0BACKYNAPHbLIX MeToOoB. JlekTop noapob-
HO pacckasas 0 Moka3aHMsaxX U MPOTUBOMNOKa3a-
HUAX K BbINOJIHEHWIO TMOPUAHBIX Onepauuii Nnpu
3TOM CUMHAPOME, O Pa3HbIX BapuaHTax Xupyp-
rMMYEeCKMxX W SHAOOBACKYNSPHbIX Mpouenyp,
0 Onmxanwmnx 1 oTAaNieHHbIX pe3ynbraTax.
Ocoboe BHUMaHMe ObINO yaeneHo dgakropam
pucka Npu BbIMOJHEHUN TMOPUAOHBLIX ONepauuin
y BOMIbHbIX C a0PTaNbHOW NATONOrNEN.
MocnepHee 3acepaHue LUkonbl 6GbIIO MO-
CBSALLEHO PEHTIEH3HO0BACKYISIPHBIM METO4AM
JleyeHns OCTpbIX KpoBOTedeHun. [JokTop mega.
Hayk [.I. TpoMOB npo4ymTan NEKUUIO O PEHTIEH-
9HA0BACKYNSIPHbIX METOAAX ONArHOCTUKU U Ne-
YeHUSa JleroYyHblX KpoBoTedeHuin. B nexkuuu
Obinn NoapoBHO OCBeLLEHbl BONPOCH! 3TUOMO-
TN, ANArHOCTUKU N SHO0BACKYSPHOIO neve-
HUSI NIEeroYHbIX KPOBOTEYEHUM, 0OCYXAEHDI MO-
KazaHusa 1 NPOTMBOMOKa3aHUA K PEeHTreHOXU-
pyprmyeckomMy BMeLLaTesibCTBY, MPUBELEHDI
anropmuTMbl Bbibopa amMO0IN3NPYOWMX MaTe-
pranoB, PaCCMOTPEHbLI BO3SMOXHbIE OCJIOXHE-
HUSA U METOObl X NPOPUNAKTUKN. 3aBeayOLINA
OTOENIEHNEM PEHTIEHOXMPYPrNYECKNX METO-
LOOB ONarHOCTUKN 1 nedenms CBepajsioBCKOro
061aCTHOr0O OHKOJIOMMYEeCcKoro AaucnaHcepa
A.A. TapxaHOB B fekuum “OHO0BACKYSIPHbIN
remMocTas B JIEYEHUWN FaCTPOMHTECTUHASIbHbIX
KpOBOTEYeHUIN” pacckasas O NPU4MHax BO3HUK-
HOBEHWNS XENTYA0YHO-KMNLLIEYHbIX KDOBOTEYEHUN,
anropuTMax neqyebHblxX AeNCTBUM, O POSIN N Me-
CTe PEHTreH3HO0BACKYISPHbLIX BMELLATENLCTB
B Jle4EeHUN [OAHHON NaTtosornm, BO3MOXHbIX
OCNOXHEHUSAX M Mepax uX NpoPUNakTUKN.
JNlekuns kaHa. wMen. Hayk B.A.  Pesbl
“NMpuMeHeHne KOHLUEMUMN 3HOO0BACKYIAPHON
peaHnmaumm EVTM B ne4eHmnmn ocTpbiX TpaBma-
TUYECKUX N HETPABMATNYECKNX KPOBOTEYEHNIN”
Oblna NoCBsLLEeHa PacCMOTPEHUIO NMPUHLUMNOB
MEXANCUUMIMHAPHOIrO nogxoga K BOMPOCY
oka3aHWs MOMOLLM NPU NIOObIX XMPYPrnyecKux
KPOBOTEYEHMAX N TPABMax C UCMOJIb3OBAHNEM
MaJsIOMHBA3UBHbIX 9HO0BACKYNAPHbIX TEXHOSO-
run. JIekTop pacckasan 0 KOHLenuuy aHgoBa-
CKYNSIPHOW peaHumMaumu npm OCTpbIX TpaBma-
TUYECKNX U HeTpaBMaTUYECKUX KpOBOTeve-
HUAX, 00 OCOBEHHOCTAX WCMOMb30BaAHUSA
BHYTpMaopTanbHbIX OannoHOB, MOKa3aHUNAX,
MPOTUBOMNOKA3aHUSX 1 METOONKE UX YCTaHOB-
K1, O BO3BMOXHbIX OCJIOXXHEHUSAX N Mepax Npo-
dunakTmnkn. NMpobnemMbl 3HOOBACKYAAPHOro re-
MoCTas3a B aKyLlepCKol npakTuke obcyxna-

N1cb B nekuun kaHg,. men,. Hayk B.10. bobposa.
Bbiny paccMOTpPEHBLI BONPOCHI OKa3aHUA MOMO-
WM Npy NepPBUYHOM U BTOPUYHOM MOCIIEPO-
JOBOM KPOBOTEYEHUN, NOKA3aHUA U NPOTUBO-
NoKasaHMs K PEHTrEHSHO0BACKYAAPHBIM BME-
wartenbcTeam, OaHbl XapakTepuUCTMKN
NCMOSIb3YyEMbIX SMOONU3VPYIOLLIMX MaTEPUAsOB.
OToenbHoOe BHMMaHWe ObII0 yOefneHo Teme
BHYTPUCOCYOMUCTON NPOPUNAKTUKN MOCIEPO-
[OBbIX KPOBOTEYEHUI Npu BpacTaHUM nnayeH-
Tbl, BUAAM 39HO0BACKYNSIPHbIX BMELLIATENbCTB,
NX OCOOEHHOCTSIM, NOJIOXUTENbHBLIM 1 OTPULLA-
TesNbHbIM CTOPOHaM, BO3MOXHbIM OCJIOXHEHMN-
aM U nx npodpunaktuke. IsBecTHbIn cneuma-
nuncT n3 Cankr-lNeTtepbypra, 4OKTOp Men,. Hayk
I0.B. CyBopoBa BbICTynMna C Nekumen
“Ocob6eHHOCTV 3HAOO0BACKYNAPHbIX BMeLla-
TENbCTB MPW OHKOJIOMMYECKMX KPOBOTEYEHU-
sx”, MOCBSILLEHHOW OnpeaeneHnio nokasaHum
K MPUMEHEHWIO 9HO0BACKYIAPHbIX TEXHONOMMI
B JIEYEHUWN OHKOJIOMMYECKNX OONbHbIX, Auar-
HOCTUYECKNM 1 fle4ebHbIM anropmTMam rnpume-
HEHUS PEHTFEHOXVPYPrUYECKUX BMELLATENLCTB
MPU OHKOJTIOTMYECKNX KPOBOTEYEHUSAX, MPUHLN-
namMm BbiOopa 3aMOONU3NPYIOLLMX MaTepuanos
B 3aBMCUMOCTM OT NloKanm3aumm n MCTOYHMKOB
KPOBOTEYEHUS], PACAPOCTPAHEHHOCTU OMyXONU,
OanbHeNLero Ae4yeHmsa n nporHo3sa. B sakniove-
HMe 3acejaHus Bpady w3 EkatepuHbypra
M.B. KoumalueB pacckasan ob onbiTe 1 anro-
PUTME MPUHATUSA PELLUEHUNN B CNOXHbIX KIVHU-
4eCKUX CUTyauunsx.

Ha Bcex 3acepaHuax LUkonbl 6biny npea-
cTaBfieHbl sl 06CYXOEHUS NWHTEPECHbIE K-
HMYecKkue criydam, NpPoBOAVINCH BUKTOPUHDI,
nobeamTen KOTOPbIX MONYYMIM B KayecTBe
npu3a KHUM Mo CrneunanbHOCTK.

HeobxoaMMo OTMETUTb, YTO N0 UHULUMATVBE
PyKOBOACTBA Hay4HO-MpakTUYECKOro LueHTpa
MHTEPBEHLUMNOHHOM KapamoaHrmnonorumn @raoy
BO TepBbin MIMY umenHn WN.M. CeueHoBa
MwuH3gpaBa Poccum B 9TOM rony Brepsble
B MNpakTuKe NpoBEeLEeHUS LUKOJST MOJIoabIX cre-
LManmMcToB y4acTBoBaBLUMe B paboTte LLKonbl
NeKTopbl NPOBOAUIN MEONLUHCKNE KOHCYIb-
Taumn ona xutenen Cyspanda. Bce obpatme-
LIMecs CMOIMM NOAYYnTb KBaNMPUUMPOBAHHbIE
COBETbI CNEeUManncToB-KapamoaoroB, a HeKo-
TOpPbIM ObII0O PEKOMEHA0BAHO 00paTUTLCS AN
6onee getanbHOro obcnegoBaHust B HayyHo-
MPakTU4EeCKUN LEHTP UHTEPBEHLMOHHOW Kap-
OMOaHIMOoNornn.

Lllectasi Poccuvickas LLUKOs1a MOJIOAbIX CeumnaancToB Mo PEHTIrEHIHA0BACKYISPHOM AnarHOCTUKE

v neqyenunro. Cysapanb, 17-20 mapta 2021 r.



PA3HOE

The 6™ Russian School of young experts on
endovascular diagnosis and treatment was
scheduled on March 2020. Alas, for the well-
known reasons the event was annulated three
days before the planned data. A year had gone
by. The epidemiological situation is still strained,
however there are already some signs of allevi-
ation, and for his reason the Organizing com-
mittee of the School headed by the Academic
Supervisor of the School, Academician of RAS
David losseliani decided to apply to the Ministry
of Healthcare with the request to permit the off-
line event. And we received this authorization!
Within the first day after the start of registration,
the Organizing Committee got about 50 appli-
cations! Certainly, this year we had to respect
all necessary safety measures, including maxi-
mal hall occupancy of 50%, so the number of
participants had to be restricted. As a result,
120 young physicians from 33 Russian cities
and from Kyrgyzstan attended the Souzdal
School.

This year the main topic of the School was
“Endovascular treatment of acute and emer-
gency conditions”. This issue is of great interest
for the specialists in various fields of medicine,
so the program was composed in such a way,
that every physician could receive theoretical
information and practical guidelines related to
his or her discipline. The lectures were deliv-
ered by eminent experts in cardiology and car-
diac surgery, angiology and vascular surgery,
gynecology, neuroradiology, oncology - the
Academicians of RAS David losseliani,
Yury Belov, Leonid Kokov, the professors
Vladimir Shipovsky, Anton Koledinsky,
Alexander Lipin, Alexander Savello, the Doctors
Dmitry Gromov, Irina Chernysheva, Yulia
Suvorova, Natalya Chernaya, et al. The leading
Latvia cardiologist, Professor Andrejs Erglis
made his presentation on-line.

The Academic Supervisor of the School, the
Chairman of the Organizing Committee,
Academician of RAS David losseliani made his
traditional welcome speech during the open-
ing ceremony. He reminded the audience of
the history of the school of young experts,
founded upon the initiative and with direct in-
volvement of the outstanding Soviet cardiac
surgeon and cardiologist, AQcademician
Vladimir Bourakovsky.

The first session of the School was dedi-
cated to the issues of diagnosis and manage-
ment of acute and emergency conditions of the
venous and arterial systems. The Academician

of RAS, the Head of the Department of endo-
vascular methods of diagnosis and treatment of
Sklifosovsky Research Institute of Emergency
Medicine Leonid Kokov gave the lecture
“Clinical findings, diagnosis and endovascular
management of pulmonary arterial thrombo-
embolism”. He described in details the patho-
genesis of this life-threatening complication of
many diseases, presented diagnostic algorithm
for the determination of the severity of pulmo-
nary arterial thromboembolism, told about the
techniques of thrombolytic therapy in this cat-
egory of patients and about PTE prevention.
The lecture of Professor Vladimir Shipovsky fo-
cused on the issue of diagnosis and treatment
of portal hypertension, on the review of the
methods of laboratory and instrumental diag-
nosis in portal hypertension syndrome and on
the possibilities of endovascular technologies
in the treatment of its severe complications.
Doctor Vera Kuznetsova spoke about the par-
ticularities of the methods of endovascular di-
agnosis and endovascular interventions for ve-
nous thrombosis, about the types of cava-fil-
ters, the technique of their implantation and
removal. The lecture of the candidate of Medical
Sciences Alexey Azarov was devoted to the
methods of diagnosis and treatment of acute
abdominal syndrome developed as a result of
mesenteric vessels’ thrombosis.

Acute coronary syndrome was in the focus
of the second session. Academician David
losseliani gave a fundamental lecture on cur-
rent principles of ACS management, including
conservative and endovascular methods, on
immediate and long-term results of the use of
various methods. The Deputy Director of
Research and Practical Center of Interventional
Cardioangiology Irina Chernysheva made a talk
on the most optimal tactics of reperfusion in
patients with acute myocardial infarction — the
use of pre-hospital thrombolysis combined with
the angioplasty of the infarct-related artery, on
immediate and long-term results of this tried
and true technique. The lecture of Professor
Anton Koledinsky revolved around current en-
dovascular methods of prevention of reperfu-
sion cardiomyocytes injury during the acute
stage of myocardial infarction. Professor
Andrejs Erglis, who made his presentation on-
line from Riga, spoke about modern concept of
pharmacological treatment of acute myocardial
infarction, which is one of the important com-
ponents of complex management of this severe
disease. He discussed all pro and contra relat-
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Physical distancing, masks... Academician David losseliani delivers
his lecture.
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Online lecture of Professor Andrejs Erglis. The chairpersons — Academician David losseliani
and Professor Avtandil Babunashvili.
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ed to the use of certain drugs for the treatment
of various types of clinical course of AMI. The
head of the service of endovascular methods of
diagnosis and treatment of Moscow City hospi-
tal Ne52 Alexander Vaniukov presented the ex-
perience and the prospects of ECMO use for
refractory cardiogenic shock caused by acute
myocardial infarction.

The third session focused on the thrilling
issue of acute lower limb ischemia. This is
a common pathology, so the young physicians
took a great interest in the opinions and recom-
mendations of experienced professionals. The
employee of Vishnevsky Institute of Surgery,
Candidate of Medical Sciences Alexander
Kharazov delivered a lecture of acute thrombo-
sis of the major lower limb arteries — its epide-
miology, clinical signs, classification, diagnos-
tic methods, told about state of the art of this
issue in Russia. Candidate of Medical Sciences
Derenik Maytesian presented a detailed de-
scription of the surgical approach to this prob-
lem solution, while a specialist from St.
Petersburg, Candidate of Medical Sciences
Serguey Platonov spoke about endovascular
methods of treatment of acute lower limb is-
chemia, about current clinical guidelines, and
also quoted the data of clinical trials comparing
the results of the use of thrombolysis and cath-
eter thrombectomy and open surgical tech-
niques. The lecture of Doctor of Medical
Sciences Serguey Sapelkin “Means of preven-

Academician Leonid Kokov.

After the session on endovascular methods of management
of acute bleeding. Left to right: Dr. Igor Kochmashey,
Dr. of Med. Sci. Yulia Suvorova, Cand. of Med. Sci. Andrey
Tarkhanov, Cand. of Med. Sci. Boris Bobrov.

tion and drug therapy of acute thrombosis of
the lower limb arteries” was concerned with the
main tasks of conservative therapy in acute
limb ischemia, with the results of the use of cer-
tain drugs. In his lecture, Professor Alexander
Lipin highlighted the problems related to etiol-
ogy, prevalence, the variants of clinical course
of intra- and postoperative thrombosis after
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First session. “Acute and urgent venous disease”. Chairpersons — Prof. Avtandil Babunashvili, Prof. Vladimir Shipovsky,
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endovascular and surgical revascularization of
the lower limb arteries, described in details
several surgical and endovascular options,
suggested for the treatment of this condition.

The most important issue of acute cerebro-
vascular disorders was in the focus of fourth
session. Professor Alexander Savello ad-
dressed the issue of endovascular reperfusion
in ischemic stroke. He broached the questions
of evidence base of intravascular treatment for
ischemic stroke, of current indications for intra-
vascular thromembolectomy in carotid and ver-
tebrobasilar systems. He also presented the
results obtained in regional vascular centers of
St. Petersburg. The Deputy Director for Clinical
issues of St. Petersburg Djanelidze Research
Institute of emergency medicine, Candidate of
Medical Sciences Dmitry Kandyba delivered a
lecture on endovascular methods of treatment
used in acute period of cerebral aneurysms rup-
ture, on current trends and guidelines in the field
of this pathology management, and gave an
analysis of the experience of the leading Russian
medical institutions. The lecture of Candidate of
Medical Sciences Moisey Aronov “Endovascular
tactics in the treatment of ruptured cerebral ar-
teriovenous malformations” revolved around
the issues of etiology, pathogenesis, epidemiol-
ogy of cerebral arteriovenous malformations.
The lecturer described various forms of the
clinical course, the particularities of hemor-
rhagic stroke associated with this pathology,
the peculiarities of management during the
acute stage of the bloodstroke.

Acute aortic syndrome is the most complex
life-threatening pathology. This issue was in the
focus of fifth session. Senior research worker
of the Department of endovascular methods of
diagnosis and treatment of Sklifosovsky
Research Institute of Emergency Medicine, the
Candidate of Medical Sciences Natalya
Chernaya told about the diagnosis and endo-
vascular management of aortic trauma and
ruptures, introduced diagnostic algorithm of
various modalities of radiological diagnosis and
the order of their application for timely and ac-
curate evaluation of the severity of lesions of
the thoracic and thoracoabdominal aorta, of
rupture localization, gave the recommenda-
tions for the selection of the design of stent-
grafts used for intraluminal implantation in the
thoracic and abdominal aorta depending on the
localization of aortic wall lesion and associated
complications. The lecture of Academician of

RAS Yury Belov was devoted to open and hybrid
surgery for acute aortic syndrome was met with
great interest. The tactics of hybrid manage-
ment of acute aortic syndrome involves the
combination of surgical and endovascular tech-
niques. The lecturer gave a detailed talk on in-
dications and contraindications for hybrid sur-
gery in this syndrome, on various options of
surgical and endovascular procedures, on
short- and long-term outcomes. A special at-
tention was paid to the risk factors emerging
during hybrid operations in patients with aortic
pathology.

The topic of the last, sixth session of the
School focused was: “Endovascular methods
of management of acute bleeding”. The Doctor
of Medical Sciences Dmitry Gromov gave a lec-
ture on pulmonary hemorrhages. He spoke in
details about the etiology, the diagnosis and the
methods of endovascular correction of this pa-
thology, about the indications and contraindi-
cations for endovascular intervention, de-
scribed the algorithms for the choice of embo-
lizing material, discussed eventual
complications and the ways for their preven-
tion. The Head of the Department of endovas-
cular methods of diagnosis and treatment of
Sverdlovsk regional oncological dispensary
Andrey Tarkhanov devoted his lecture
«Endovascular hemostasis in the treatment of
gastrointestinal bleeding» to causes of this pa-
thology, the algorithms of therapeutic activities,
to the role and the place of endovascular inter-
ventions in the treatment of gastrointestinal
bleeding, to eventual complications and the
means for their prevention. The lecture of the
Candidate of medical Sciences Victor Reva re-
volved around the “Use of the concept of endo-
vascular resuscitation EVTM in the treatment of
acute traumatic and non-traumatic bleeding”
and focused on the principles of interdiscipli-
nary approach to the management of any sur-
gery-associated bleeding and trauma using
minimally invasive endovascular technologies.
The lecturer spoke about the concept of endo-
vascular resuscitation in acute traumatic and
non-traumatic bleeding, the particularities of
the use of intraaortic balloons, the indications,
contraindications and technique of their admin-
istration, the eventual complications and the
methods for their prevention. The issues of en-
dovascular hemostasis in the practice of ob-
stetrical practice were discussed in the lecture
given by the Candidate of Medical Sciences
Boris Bobrov. He addressed the matters related
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to medical assistance for primary and second-
ary postpartum bleeding, the indications and
contraindications for endovascular interven-
tions, gave the characteristics of the embolizing
materials. A separate attention was paid to the
issue of intravascular prophylaxis of postpar-
tum bleeding in patients with placenta increta ,
the types of endovascular interventions, their
peculiarities, advantages and drawbacks,
eventual complications and their prevention.
A well-known specialist from St. Petersburg,
Doctor of Medical Sciences Yulia Suvorova de-
livered the lecture “Particularities of endovascu-
lar interventions for bleeding in oncological pa-
tients”, devoted to the determination of indica-
tions for the use of endovascular technologies in
the treatment of cancer, the diagnostic and
therapeutic algorithms of the use of endovascu-
lar interventions in cases of cancer-related
bleeding, the principles of selection of emboliz-
ing agents depending on the location and
sources of bleeding, the tumor extent, the fur-

ther treatment and the prognosis. In conclusion
of this session, Dr. Igor Kochmashev from
Yekaterinburg spoke about the experience with
and the algorithm of decision-making in com-
plex clinical situations.

The discussion of interesting clinical cases
and the quizzes were offered to the audience at
the end of each session. The winners of the
guessing games got the prizes — the mono-
graphs by the leading Russian experts in the
specialty.

It is worth noting that for the first time in the
history of the Schools of young experts, on the
initiative of the administration of the Research
and Practical Center of interventional cardioan-
giology of the Sechenov University, the lectur-
ers participating in the event provided medical
consultations for the inhabitants of Souzdal. All
those wishing could receive an expert advice
from high-skilled cardiologists, and some peo-
ple got the recommendation to apply to the
center for more detailed examination.
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NMamatu Cepres AHatonbeBuua KanpaHoBa
A tribute to Sergey Kapranov

2 mioHsa 2021 r. B Bo3pacte 60 net ywen
13 XWU3HW BblOAOLLNIACHA PEHTIEHOXMPYPT, NPO-
deccop Cepren AHaTonbeBud KanpaHos.
MocnepHne Tpu ropa Ceprent AHATONBLEBUY
60poncs C OHKONOrM4eckm 3aboieBaHNEM.

Cepreinn AHaTtonbeBund B 1983 1. 3akoHuMn
MOJITMW (cenvac PHUMY nmenn H.W. Mupo-
roea), c 1983 no 2015 . paboTtan B AOIXKHOCTM
cTtapwero nabopaHTa, MNagWero Hay4Horo
COTPYOHMKA, HAy4YHOro COTPYAHMKA, cTapLuero
Hay4YHOro COTPYyOHWKA, BeOyLWero Hay4Horo
coTpyoHuka, a ¢ 2003 r. BoarnaBun nabo-
paTopuio BHYTPUCEPAEYHbIX U KOHTPACTHbIX
METOAO0B PEHTTEHOBCKUX mnccnenoBaHmnin Poc-
CUIACKOro rocygapCTBEHHOrO0 MeAULMHCKOro
yHUBEPCUTETA B [AO/MKHOCTU 3aBeaytloLero
nabopatopuerni. lNo3xe nabopatopusa Obina
nepeMMmeHoBaHa B OTOAEN PEHTreHSHO0BACKY-
NAPHbIX METOO0B IEYEHUS.

C 1997 no 2003 r. 3aHKMan A0MKHOCTb 3a-
BEAYIOLEro OTAENEHNEM PEHTIEHOXMPYPruye-
CKMX MeTOoO0B AMarHOCTUKM 1 nedveHusa Kb
Ne1 vmenu H.WN. Muporoea. B 1986 r. um Gbina
3awmuieHa gmccepTtaumsa no teme “Ypeckox-
Has 4ypecneyeHo4Has nopTtorpadusa n NopTo-
MaHOMETPMUS” HA COUCKAHME YYEHOW CTENEeHMn
KaHomgara meguumHckux Hayk. A B 1993
npowuia 3awmrta gucceprtaumm ““YpeckoxHas

ypecneyeHouyHaa sHoobunuapHas gumarHoc-
TMKQ N NIe4eHNE MEXAHNYECKOM XeNTyxm” Ha
COUCKaHVe y4eHOWN CTerneHum [okTtopa meau-
uMHCKKMX Hayk. B 2002 r. Cepreto AHaTonbeBUYY
ObINIO MPUCBOEHO y4eHOe 3BaHue npodeccopa
Mo creumanbHOCTM “xupyprus”.

Cepreri AHaToNbeBUY OblN YOOCTOEH npe-
Mum BJIKCM B 0611aCTV Hayku 1 ABaxAabl cTa-
HOBWJCS NnaypeatomMm npemuun lNpaButenbcTBa
Poccum B 06nacTvt Hayku U TEXHUKN.

Bbin YNeHOM 1 NPMHMMan akTUBHOE y4acTme
B pabote Poccumckoro HayyHoro obuiecTtsa
MHTEPBEHLMOHHbIX KapanoaHruonoros, Poc-
CUICKOro Hay4yHoro obuiectBa CrneumanmcToB
MO PEHTreH3HO0BAaCKYAAPHON ONarHOCTUKE
1 nedenuto, Poccuiickoro obuectea aHrnono-
rOB M COCYAUCTbIX XUPYpPros, Accoumaumm
dnebonoros Poccuu, a Takke Cardiovascular
and International Radiological Society of
Europe.

Momumo atoro npodeccop C.A. KanpaHoB
3aHMMan AO0MKHOCTU 3aMeCTUTENs rNaBHOro
pegakTopa XxypHana “AuarHocTrnyeckasi n UH-
TEepPBEHUMOHHAA paguonorus”, Obln 4YneHOM
penkonnernun xypHanos “@nedonorms” n “Mex-
OYHapoOO4HOro >XypHana WHTEPBEHLWOHHOM
KapanoaHrmonormmn”.

Ceprein AHaTONbEBUY BHEC HEOLEHUMbIM
BKJ1a[, B U3Y4EHME 1 PA3BUTNE PEHTTEHOXNPYP-
rMYeCcKnx METOA0B B JIEHEHUU TaKMX MATOJIOM A,
KakKk BEeHO3Hble TPOMOO03bl U TpoMBoamMbonus
NIEro4yHOWM apTepun; nopTabHas rTMNePTEH3NS;
CTPUKTYPbl >XXENYHbIX MNPOTOKOB Pa3/nNyHOMN
atnonornn; 3aboneBaHus nepudepmnyeckmnx
apTepwuii. OH BblsT OCHOBOMOJIOXHUKOM BHeApe-
HUS1 9HA0BACKYJ/ISIPHbIX BMELLATENbCTB B Jieve-
HUWN TMHEKOJIOMMYECKOM N akyLlepCKoW naTto-
norun, BKoYas amMo0oamsaumio MMOMbI MaTkm
N paspaboTky MEeTOAO0B 3SHOOBACKYJSPHOrO
aKyLlepCKOro remocTasa; BHEC 3HAYUTESbHbIN
BKJ1a4, B Pa3BUTUE 3HOOBACKY/ISIPHOIO JIEHEHUS
n0ob6poKayecTBEHHOM runepnnasmm npeacra-
TesIbHON Xenessbl.

ABTopcTBy Cepresi AHaToNbeBMYA NMPUHAa-
nexumT okono 400 Hay4HbIX Ny6MKaumii, a Tak-
Xe 8 moHorpadwuii, Bkaoyas rmasbl B Hauno-
Ha/lbHOM PYKOBOACTBE MO PEHTrEH3HO0BACKY-
napHon xupyprumn. lon ero pykoBOACTBOM
3awmueHo 18 kaHampaTCckux guccepTauun,
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HO 3Ha4YuTeNnbHO OosbLUEee 4YUCcHo PEHTreHo-
XMPYProB CYUTAKOT €ro CBOVIM y4UTENEeM — Mpo-
deccop C.A. KanpaHOB LWenpo aenuncsa cBou-
MW 3HAHUAMU N OMNbITOM, MOCTOAHHO NPOBOANI
y4ebHble MeponpuaTUs, akTUBHO 4YuTan nek-
LU 1 Bble3Xasn ¢ MacTep-kiaccamMmu B pa3Hble
KIMUHUKU POCCUM U MHOTUX APYIrUX CTPaH.

The eminent endovascular surgeon,
Professor Serguey Kapranov died on June 2nd,
2021, aged 60. During the last three years he
fought against cancer.

On 1983, Serguey Kapranov graduated
Moscow State Order of Lenin Medical Institute
(at present — Pirogov Russian Research Medical
University), from 1983 to 2015 he worked as
a senior laboratory worker, junior research fel-
low, research h fellow, senior research fellow,
leading research fellow, and in 2003 he became
head of the “Laboratory of intracardiac and
contrast methods of x-ray studies” of the
Russian State Medical University. Later, this
laboratory got the name of the “Department of
endovascular methods of treatment”.

From 1997 till 2003, Serguey Kapranov was
Head of the Department of endovascular meth-
ods of diagnosis and treatment of Pirogov City
Hospital Ne1. In 1986, he defended his PhD
thesis on the subject of “Percutaneous trans-
hepatic portography and portomanometry”,
and in 1993 - his Doctoral thesis “Percutaneous
transhepatic endobiliar diagnosis and treat-
ment of mechanical jaundice”. In 2002, Serguey
Kapranov was assigned academic title of
Professor in the specialty “surgery”.

Prof. Kapranov was awarded the Lenin
Komsomol prize in the field of science and two
Prizes of the Government of Russia in the field
of science and technique.

He was the fellow of the Russian Society of
Interventional Cardioangiology, the Russian
Society of Specialistsin Endovascular Diagnosis
and Treatment, the Russian Society of angiolo-
gy and vascular surgery, the Association of
phlebologists of Russia, as well as of the
Cardiovascular and International Radiological
Society of Europe, and took an active partin the
work of these communities.

Ero pobpoxenatenbHOCTb, UCKPEHHSS ro-
TOBHOCTb MOMOYb, Hay4YHas 3pyauLMa N Mpo-
deccnoHannam BbiCOYalLLEro ypoBHs, a Tak-
Xe bnecTsllee YyBCTBO lOMOpa HaBcerga ocTa-
HYTCSl B NaMSATU HE TOJIbKO KOJIJIer N Y4EHUKOB,
HO M TbICAY MauUMEeHTOB, 00a3aHHbIX Cepreio
AHaTONIbEBMYY CBOVM 30,0POBbLEM.

Besides, Prof. Kapranov was deputy Editor-
in-Chief of the journal “Diagnostic and Inter-
ventional Radiology”, the member of the
Editorial boards of the journals “Phlebology”
and “International Journal of Interventional
Cardioangiology”.

Serguey Kapranov made a priceless contri-
bution in the study and development of endo-
vascular methods of treatment of venous
thrombosis and pulmonary arterial thrombo-
embolism; portal hypertension; biliary stric-
tures of various etiology; peripheral arterial
diseases. He pioneered the introduction of
endovascular interventions in the management
of gynecological and obstetrical pathology,
including the embolization of uterine myoma
and the elaboration of the methods of endo-
vascular hemostasis in obstetrics; he made
a significant contribution in the development
of endovascular management of benign pros-
tatic hyperplasia.

Prof. Kapranov is the author of some 400
research works, as well as of 8 monographs,
including the chapters in the National manual
on endovascular surgery. Eighteen PhD theses
were defended under his direction, and far
more endovascular surgeons are considering
him their tutor — Professor Kapranov generous-
ly shared his knowledge and experience, con-
tinuously hosted educational events, he was an
active lecturer and he held master-classes in
various Russian and foreign clinics.

His amiability, sincere readiness to help, his
scientific erudition and the highest-level pro-
fessional skills, as well as his brilliant sense of
humor will remain for ever in the memory of his
colleagues and disciples, as well as of the thou-
sands of patients who owe their health and lives
to Professor Serguey Kapranov.
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