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INTERVENTIONAL CARDIOLOGY

KnuHuueckoe HabGnogeHue pasBUTUA
MHO>XeCTBEHHbIX HHTPAONepPaLHOHHbIX OC/IOXKHEHUH
npyu NpoBeAeHUU IHAOBACKYNAPHOH
peBacKynsapusauuu mMokapaa y nayueHrta c OKC

Ha poHe AeKOMNEeHCUPOBAHHOIO rMNOTUPEeO3a

I".P. AckepxaHosB, A.A. [lybaes*, M.H. Caabikn, 3.M. eBpuiubekoBa, H.P. lagxmnxaHoB

"Kageapa rocnvtanbHou xmpypriv Ne 2 GBIOY BMO “/larectaHckuii rocyapCcTBEHHbIV
meanunHckn yansepcntet” MuHsapaBa Poccumn, Maxadkana, Poccusi

2000 MeaunumHckuii LeHTp umenu P.I1. AckepxaHoBa, Maxaykana, Poccusi

lMepgopaLims KOpOHaPHOU apTepumn 1 BHYTPUKOPOHAPHbIA TPOMOO3 SIBSIIOTCS YrPOXaLLMMM XU3HU OCII0XK-
HEHUSIMU HYPECKOXHbIX KOPOHapPHbIX BMeLiateabcTB (YKB), koTopble peako BO3HMKAKT OAHOBPEMEHHO BO
BPEeMSs MHTEPBEHLIMOHHOIO BMELLATE/IbCTBA.

B Haluem coobLLeHun aHanu3npyeTcs CayyYa AMCCekummy v neppopaLmm HUXHeM TpeTy cpeaHero CermeHTa
nepenaHeri Hucxoaser aprepun (MHA) n Toomb603a cTBOIA JIEBOV KOPOHAPHOM apTepun C rnocaenyrLLe
aKkcrosuumeri 6aloHOM, yCTaHOBKOV CTEHTa B HUXKHIO TpeTb [MHA v TpoM63akToOMUE ¢ puHaIbHbIM 6Upyp-
KaLMOHHbIM CTEHTUPOBaHNEM CTBOJIA N0 MeTogunke “minicrush”.

WIHTpakopoHapHasi TPOMOIKTOMMUSI COMPOBOXAAaack CUCTEMHOV aHTUKOAryJsassHTHOV Teparnuei ¢ XOpoLUM
pPEe3ysIbTaTtoM.

JlaHHoe HabnaeHne, BO3MOXHO, UMEET MHTEepPEC AJ1s Bpa4ebHOro coobLLeCTBa C TOYKU 3PEHUSI PACCMOTPE-
HUWS ONTUMU3ALINY TaKTUKU MPY CTOJIKHOBEHUM C MOAOOHBIMU OC/TIOXKHEHUSIMU.

KniouyeBble cnoBa: nepgpopalmsi KOPOHaPHOV apTepumn, ANCCEeKLMS KOPOHapPHOV apTepuu, TpomMb0o3 CcTBO1a
JIEBOVI KOPOHAPHOM apTepumn, OCTPbIA MHGAPKT MruokapAaa

Clinical case of multiple intraoperative
complications occurred during endovascular
myocardial revascularization in a patient

with ACS and decompensated hypothyroidism

G.R. Askerkhanov, A.A. Dubaev*, M.N. Sadyki, Z.M. Devrishbekova, N.R. Gadzhikhanov

"Chair of Hospital Surgery No. 2 at FBGOU VMO Dagestan State Medical University of the Ministry
of Health of the Russian Federation, Makhachkala, Russia

2] L C R.P. Askerkhanov Medical Center, Makhachkala, Russia

Coronary artery perforation and intracoronary thrombosis are life-threatening complications of percutaneous
coronary interventions (PCls) which rarely occur simultaneously during endovascular intervention.

We report on the patient with dissection and perforation in the lower third of the middle part of the left anterior
descending (LAD) artery and thrombosis of the left main coronary artery (LMCA) followed by balloon dilatation
and stent placement in the lower third of the LAD and thrombectomy with final bifurcation stenting of the LMCA
using the “minicrush” technique.

Intracoronary thrombectomy was accompanied with successful systemic anticoagulant therapy.

This case may be of interest to medical community from the point of view of optimization of treatment strategy
when such complications developed.

Keywords: coronary artery perforation, coronary artery dissection, thrombosis of the left main coronary
artery, acute myocardial infarction

KnuHu4eckoe HabnoaeHne pa3BuTins MHOXECTBEHHbIX MHTPAonepaLmmoHHbIX OC/TOXHEHUI
rpv NpoBeaeHnY 3HA0BAaCKYJISIPHOMV peBackynspusaumy Mmuokapaa y naumeHta ¢ OKC...



WHTEPBEHLINOHHAS KAPANOJIOM NS

BeepeHue

MNepdopaums KOpoOHAPHOM apTepumn — pea-
KO€, HO TPO3HOE OCTIOKHEHME MPU YPECKOXKHOM
KopoHapHoM BMeLaTenscTtee (HKB) (1) v cBs-
3aHa C BbICOKOW CMEPTHOCTLIO (2—4). CornacHo
aHanuay (5), 9TO OCNOXHEHME 3aHUMaET Npu-
mepHo 0,43% OT Bcex katacTpod npu KOpo-
HapHbIX Npouenypax. MNpu 3TOM BO3HUKHOBE-
HME BHYTPUKOPOHaApHOro Tpomba BO BpeMS
YKB saiBnsgeTCcs 4acTbiM M XOPOLUO M3BECTHbLIM
OCJOXHEHUEM (6).

O,EI,HOBpeMeHHoe BO3HMKHOBEHME OUCCekK-
unm, nepdopauun n Tpombo3a ABNATCA pes-
KUMU oCnoxHeHusamm rnpu HKB.

KnuHunyeckoe HaGnlopaeHune

MpvBOoAMM HabNOAEHNE HEOXWAAHHOW ANCCeK-
umm v nepdopaumn no knaccudukaumm dnnuca
knacc ll, o0CNnoXXHeHHOW OCTPbIM TPOMOO30M CTBOSA
neBon KopoHapHon aptepun (JIKA) nocne CTeHTU-
pOBaHMS CTEHO3a NepeaHen HUCXOOALWEN apTepun
(MHA) n ctBona JIKA. Ouccekumsa v nepdopaums
OblIN yCNEeLWwHOo CKOPPUrMpoBaHbl NyTeEM UMMNaHTa-
LMW CTEHTOB, 4YTO NO3BOSMNO MU3bexaTb Heobxoam-
MOCTU 3KCTPEHHOM OTKPbLITOM ONnepauun Ha cepaue.
OOHaKo HeoXMOaHHO BO3HUK CyOTOTasNIbHbIA OKKJIIHO-
3MpoBaHHbIN TPombO B cTBONE JIKA, yTo noTpeboBa-
J10 UCNOJIb30BaHUs acnNUpPaUVOHHON TPOMO3KTOMUM
M aHTMKOArynsiHTHOM Tepanum C XOPOLUMM KOHeu-
HbIM NHTPAONEPaLVNOHHBLIM PE3Y/ILTATOM.

BonbHas N., 56 net, nocrtynuna B OTAOENIEHME
CepaeyHO-CcoCyanCToOn XUpyprum mMeguumMHCKOro
ueHTpa umenun PI1. AckepxaHoBa (MLIA) 22.10.2020
c xanobamu Ha Jassime 6onu 3a rpyaviHom, 4yB-
CTBO HEexBaTKM BO34yXa, BbIPaXEHHYK CnabocCTb,
MOT/IMBOCTb, HECTAOW/IbHOCTbL apTepuanbHOro pas-
neHna ¢ ero nosbiweHnem o 180/100 mm pr.cT.,
TaxmkKapauio, CKIIOHHOCTb K OTEKAaM HUXXHUX KOHEY-
HocTel 1 nuua. Cuntaet cebs GonbHOM ¢ aekabps
2019 r, Korga BNepBble BO3HUKIM BblLLENEpeync-
JIeHHble xanobbl, obpaTmnack K kapamosnory. B npo-
Lecce obcnemoBaHus Npu KOpOHapoaHrunorpadumn
BbISIBJIEH: MPaBbI TUM KPOBOCHABXeHMs Mrnokapaa.
MpONOHrMpoOBaHHbIN CTEHO3 NPOKCUMASIbHOrO Cer-
meHTa NHA oo 75% ¢ nepexoooM Ha cpegHuii cer-
MeHT 0o 80%. CTeHO3 yCcTbs AuaroHanbHOW BEeTBU
(O4B-1) no 40% puametpom o 2 mm. CTEHO3 yCThs
ormnbatoein aptepum (OB) no 60%. CteHT B cpen-
HEM CErmMeHTe NpaBon KOPOHAPHOW apTepun GyHK-
LMOHMpPYeT 6e3 reMoaAnHaMUYECKN 3HAYMMOro pe-
cTeHo3a. Nonyyan cTaHgapTHYO Tepanuio, B Kaye-
CTBE ABYXKOMMOHEHTHOW Ae3arperaHTHom Tepannm
pekoMeHAoBaHbl OpPUAMHTA U KapOuMoMarHui.
B aHamMHe3e ayTOMMMYHHbIN TUPEOUANT, OSINTENBbHO
npuHMMana 3yTUPOKC B MUHMMAaJIbHOW [03e 0e3
KOHTPONS YPOBHSA TUPEOWAHbLIX FOPMOHOB. B Teue-

HUe roaa KiMHUYeckasi KapTMHa cTeHokapamMmn npo-
rpeccupoBasna, B CBA3M C YeM MOBTOPHO obpaTu-
nacb K kapguoxupypram. Mo gaHHbIM NOBTOPHOM
KOpOHapoaHrnorpadummn Te ke N3MEHeHus, KOTOo-
pble ONWCaHbl BbILE, U MO PELUEHMIO KOHCUIMyMa
Heart Team pekomMeHO0BaHO aOPTOKOPOHApPHOE
LYHTMPOBaHME B MiaHOBOM rnopsake. naHoBoe
npeponepaunoHHoe obcnegoBaHue OOMNbHOM Mo-
Kazano AekOMMeHcauuto rnnoTMpeosa, YpoBeEHb
TUPEOTPONHOro ropmoHa coctasun 15 MkME/mn,
a T,cB. — 5 HMOMb/N, B CBA3M C 4EM MJIaHOBOE One-
paTtnuBHOE feyeHne OblNIo OTCPOYEHO N PEKOMEH-
[ooBaHa Koppekuus ropMOHO3aMeCTUTENbHOM
Tepanun noA KOHTPONEM SHAOKpuHoMora. Joma
naymeHTka CaMOCTOSITENIbHO OTMEHuAa Mpuem
[e3arperaHToB 1 4yepes Hegeno noctynmuna 8 MUA
B 9KCTPEHHOM MNopsake C KINHUYECKON KapTUHOWN
OCTPOro KOPOHAPHOro cuHapoma. marHocTupoBaH
OCTPbIA HUXHEOOKOBOW MHOAPKT Muokapaa 6e3
3ybua Q (nosiBneHne penpeccun cermenta ST-T
B otBepeHusx I, lll; AVF, V;-Vg), KONMYeCTBEHHbIN
TpPONoHUH TecT — 0,86 Hr/mn, npu AxoKl — nosiene-
HMEe 30Hbl MMNOKMHE3A MO HUXHEN CTEHKe NIEBOro
xenygoyka. B cBa3u ¢ HecTabunbHOCTbIO reMOAN-
HaMUKM Ha ¢oHe ocTporo mHdapkTa mMumokapaa
(OMM) pelieHO MPOBECTU CTEHTUPOBAHME KOPO-

Puc. 1. duccekums n nepdopaumsa NHA no auctanbHo-
My Kpato CTeHTa.
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HapHbIX apTepuin B 3KCTPEHHOM Mopsaake, AaHbl
Harpy3o4yHble [03bl OPUAMHTBI 1 KapauomMarHmna
B COOTBETCTBUUN C NPOTOKOSIOM KJIIMHUYECKUX PEKO-
MeHpaumm. MNpousseneHbl aHrmonnactTnka nu CTeH-
TUpoBaHne cpepHero cermeHta [MHA Resolute
Integrity 3,0 X 24 MM, Npn KOHTPOJILHOW aHrnorpa-
dun Bn3yanusmpyetca guccekums NHA no gucrans-
HOMY Kpato CTeHTa (puc. 1).

Mo kopoHapHOMy npoBoaHuKY B NMHA noctasneH
KOpoHapHbIli cTeHT Resolute Integrity 2,75 x 18 mMm,
BO BPEMSI U3MEHEHUS MOJSIOKEHUA NPOBOAHMKA, KO-

Puc. 2. Cybokkniosupywowmin Tpom603 cteona JIKA
C NpU3HaKkom gmccekumm yctbs OB.

Puc. 3. AHrvorpadus nocne CTEHTUPOBAHUS CTBOMA
NKA. Heokkno3upytowmin Tpom6 yctbss OB nop, cTeH-
TOM.

TOPbIV CMECTUIICA HAa3aA, a 3aTEM HEMHOIO Brepen,
npu NpoBeAeHNn CTEHTA, Npom3oLuna nepdopaums
cenTasibHOM BETBM Masnioro anameTpa no dnnucy ll,
oTXo4dLen ot cpegHero cermenTa NMHA.

Mpowv3eeneHsl NO3MLMOHUPOBAHME N UMMNNaHTa-
LMS CTEHTa B yKa3aHHbI CEerMeHT C MepPeKPbITUEM
anccekunm n nepdopaumm. Ha KoHTpone yoosneT-
BOPUTENbHbIN Pe3yNbTaT B 30HE YCTAaHOBKM CTEHTA,
HO B 30He cTBona JIKA Bn3yanmampyeTcs cybOoKKIO-
3VpYOLWMIA TPOMOO03 C NPU3HAKOM AUCCEKLMN YCTbS
OB (puc. 2).

HesamenonutenbHo npou3BeaeHa TPOMOIK-
cTpakuus ¢ nocneaywowmmMm 6undypKkauMoHHbIM
cteHTupoBaHmem ctBona JIKA no metoaunke
“minicrush” cteHtamm 4,0 x 20 MM 1 2,5 X 16 MM
Resolute Integrity ¢ purHanbHbIM KUCCUHM-pa3aysa-
HMeMm. MNpn KOHTPONILHOM aHrnorpadumn BU3yanmnsu-
pyetcsa yOooBETBOPUTENbHBIN pe3ynbTaTr C HeoK-
KJo3MpylowmmMm TpoMmbom B yctbe OB, nomxatbim
nop, cTeHT (puc. 3).

MauueHTka nepeseaeHa B CTabMIbHOM COCTOSI-
HUW B OTOENEHNN peaHnMaumn.

OOGcyxaeHue

Mepdopaumsa n BHYTPUKOPOHAPHOE TPOM-
6006pas3oBaHnE ABNAIOTCH MPO3HbLIMU OCJI0X-
HeHnammn BoO BpemMa YKB, Bbi3biBag TamnoHany
cepgua, OMM unnn cmepTb. MNMoaTomy KpanHe
BaXHO ObICTPOE pacrno3HaBaHWe W JeveHune
OAHHOIM COCYAUCTON KaTacTpodbl.

Puck nepdopaumm noBbIWAT cnenyowme
dakTopbl: BbIPaXXEHHOE CTEHOTMYECKOE WU
KanbUVWHNUPOBAHHOE MOPAXEHME KOPOHAPHbIX
apTepui, Hannuime XPOHUYECKOW OKKJIHO3UMU,
C/IoXHas aHaTOMUS KOPOHapPHOM apTepun,
6annoHHaa aunataums BbICOKOro AaBfieHus,
nCnoNb3oBaHMe HerabapuTHOroO yCTpolcTBa
nnn oversize (6annoH unn cTeHT), bonee XecT-
KX ruapodusibHbIX MPOBOAHVKOB MU aTepo-
abnAUMOHHbIX YCTPOWCTB (HanpaBneHHast atep-
3KTOMUSI, 3KCUMEPHBLIN nasep, poTabnaTopsbl
1N 3KCTPakLUMOHHbIE KaTeTepbl) (7).

dakTopbl pycka Oas 3TOro 3Ha4YNTESNIbHOIO
ocnoxHeHumsa nocne YKB Takxe Bko4YaoT no-
XKMNOW BO3PACT, MOCKOJIbKY MOXWAble naum-
€HTbl, Npoxoasue kKopoHaporpadumio 1 rno-
cnepylollee CTeHTUpoBaHMe, MMelT Oonee
TAXeNoe MNopaXxeHne KOPOHAapHbIX apTepui
1 CNIOXHYK KOMOPOMAHYIO NaTonoruio.

Knaccundpunkaymsa nepdopaumin KOPOHAPHbIX
apTepuin no dnnncy:

Tun | — aKcTpantoMmnHanbHbIN 3aTek 6e3 aKC-
TpaBasauuuy KOHTpacTa;

1N Il — NponNUTbIBAHME KOHTPACTOM Mepu-
Kkapga uiam mmokapga (6es aBHOM aKcTpaBasa-
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Tvn lll — aKcTpaBaszaymsa 4yepes sBHYK nep-
dopauumio (bonee 1 Mm);

Tmn IV — nepdopauns B aHaTOMUYECKYIO MO-
NOCTb (KOpOHapHbI CUHYC, KamMepy cepaua)
(8).

Mo paHHbIM nUTepaTypbl, 0ObeaNHEHHbIe
nokasaTtenu cmepTtHoctu coctasunu 0,3, 0,4
n 21,2% pna naymeHToB ¢ kJlaccom dnnuvca 1,
2 n 3 CAP cootBeTcTBeHHO (4). MNepdopaumsa
KOPOHapHOW apTepun nNpmBoauT Kk 6onee ce-
PbE3HbLIM OCJTOXXHEHUAM, BKJHOHAIOLMM TaMMo-
Hany nepukapga 12,2%, KapAMOreHHbIn LOK
9,8% wn ocTaHoBKy cepaua 2,4% (9).

OcnoxHeHve y OaHHOro nauvieHTa MOXHO
OTHecTn K nepdopaummn knacca Il B cooTBeT-
CTBMU C Knaccudmkaumen nepdopaumin Kopo-
HapPHbIX apTEPUN MO DANUCY.

JleyeHne nepdopaunn apTepun BkAOHaeT
onuTenbHoe HagyBaHue 6annoHa, OTMEHY aH-
TUKOArynsaHTHOM WM aHTUTpPpoMOOUMTapPHOMN
Tepanuu, NEepPUKaponNOLEHTE3, OKCTPEHHYIO
XUPYPruo, ecnv aTo Heobxoammo, U cneundu-
yeckoe neyeHme nepdopauun UM paspbiBa
cocyga C MNOMOLLbIO MMMJIAHTauuMn CTEHTA,
ambonnsaunm menkux seTeen cnupanamm (10—
12).

YcTaHOBKa CTEHTOB C JIeKapCTBEHHbLIM MO-
KpbITEM MOXeT ObITb NMpeanpuHsaTa B kKadye-
CTBE [OMNOJIHNTENIBHOIO JIEYEHUS, NPexXae Yem
npuderaTtb K 3KCTPEHHOM onepaumnm, 0COOEHHO
ons mMmecTt nepdopaumm, pacnoyiOXEHHbIX B
MPOKCUMaNIbHOM UM B CPEOHEM CErMEHTE CO-
cyna (13).

Kaxpas wHTepBeHUMOHHas nabopaTtopus
[OJKHa OblTb rOTOBa CMNpPaBUTbLCA C OaHHbIM
BMOOM OCNIOXHEHUs. B Hawem crnyyae Mmbl
yCMewHoO NCMoNb30BanM MeTod, MMMAaHTauum
OOMOJIHUTENBHONO CTEHTa, 4YTO MO3BOAMIO
CNPaBUTBLCHA C OCIOXKHEHVEM.

BHyTpurKOpoHapHbIN TpoM603 BO BpeMs HKB
MOXEeT BO3HWKHYTb WK3-32 CrycTKOB KpPOBWU,
006pa30BaBLUMXCS HAa MHCTPYMEHTax aJia kaTte-
Tepmsaumm, M nU3-3a NPOBOOHWKOB, OCTaB-
LLINXCH B apTEPUNAX B TEYEHNE ONNTESNbHOIo ne-
pvoga BpeMeHU. nccekumio KOpoOHapHOM ap-
TEPUM MOryT BbI3bIBaTb MNPOBOOHUKOBLIN
KaTeTep, KOPOHApHbIM MPOBOAHMK W Opyrue
LEBaNCbl MPU HEOCTOPOXHLIX UM arpecCcuB-
HbIX MaHUMYASaUUAX, H4TO MOXET MNPUBECTU
K TpomMb603y. MexaHn4yeckn WHOYLMPOBaHHbIN
cnasm KOpPOHapHOW apTepun, BasoBarasbHbIn,
KOHTPaCTHbIN (14) nnn CTEHT C NEKAPCTBEHHbIM
nokpbeiTnem (15), HoyunpoBaHHble aHadpunak-
TUYECKME peakumm BO BpeEMS KaTeTepusaumm
TaKXke MOryT NpUBECTU K TPOMBO3Y B KOPOHap-
HbIX apTEPUSIX.

Puc. 4. KoHTponbHasa aHrunorpadusa 4epes noarona
B KayaanbHOW NPOEKLNN.

Puc. 5. KoHTponbHasa aHruorpadpusa yepes noaroga
B NPaBOli KOCOW KpaHWanbHOM NPOEKLNN.

B Hawem cnydyae KOHTPOJibHAsi KOPOHAPO-
rpadua 4yepes 6 Mec nokasana yaoBIeTBOPU-
TenbHbIV pe3ynbtaT (puc. 4, 5).

3aknoyeHmne

BoinonHeHne npouenypbl YKB B COOTBET-
CTBUM C MPOTOKOJIOM ABNSAETCA OCHOBHbIM Me-
TOOOM OOCTMXKEHUS ONTUMAsIbHOro pesyJsbrarta
MU NPOPUNAKTUKN OCNOXHEHNIN. BmecTe ¢ Tem
BaXHO pPaHHEe BbISIBIIEHME U CBOEBPEMEHHOE
YCTPaHeHne BO3HUKLLETO OCIOXHEHUS.
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Introduction

Coronary artery perforation (CAP) is a rare
but life-threatening complication occurring
during percutaneous coronary intervention
(PCI) (1) and associated with high mortality rate
(2-4). According to the published data, this
complication accounts for approximately 0.43%
of all adverse events during coronary interven-
tions (5). However, the intracoronary thrombus
development during PCl is a frequent and well-
known complication (6).

Simultaneous occurrence of coronary dis-
section, perforation and thrombosis are rare
PCl-related complications.

Clinical case

We report on a case of unexpected dissection
and perforation (Ellis type Il) complicated by acute
thrombosis of the LMCA after stenting of the left an-
terior descending artery and LMCA. Dissection and
perforation were successfully managed by implanta-
tion of stents which allowed the emergency open-
heart surgery to be avoided. However, subtotal oc-
clusive thrombus suddenly developed in the LMCA
which required aspiration thrombectomy and antico-
agulant therapy with a good final intraoperative re-
sult.

Female patient N. 56 y.o. was admitted to the
Department of Cardiovascular Surgery at the R.P.
Askerkhanov Medical Center on October 22, 2020
with complaints on pressing pain behind the breast-
bone, sense of shortness of breath, pronounced
weakness, sweating, unstable blood pressure in-
creasing up to 180/100 mmHg, tachycardia, and a
tendency to swelling of the lower limb and face.
She considers herself sick since December 2019
when the abovementioned complaints developed for
the first time and she was consulted by a cardiolo-
gist. Coronary angiography revealed the right type of
myocardial blood supply. The following was detect-
ed: a prolonged 75% stenosis in the proximal part of
the left anterior descending (LAD) artery involving
the middle part stenosed up to 80%. The orifice of
the diagonal branch (DB1) is stenosed up to 40%
with a diameter not exceeding 2 mm. The orifice of
the left circumflex artery (LCX) is stenosed up to
60%. The stent implanted in the middle part of the
right coronary artery worked properly without hemo-
dynamically significant restenosis. The patient re-
ceived standard therapy; Brilinta and Cardiomagnyl
were recommended as a dual antiplatelet therapy.
Medical history: autoimmune thyroiditis (AIT). The
patient received Eutirox for a long term at a minimal
dose without thyroid hormones monitoring. Within a
year, the angina pectoris progressed and she visited
the cardiac surgeons again. Repeated coronary an-
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Fig. 1. LAD dissection and perforation at the distal stent
edge.

giography revealed the same changes as previously
and based on the heart team decision, elective coro-
nary artery bypass grafting was recommended. The
scheduled preoperative examination showed de-
compensated hypothyroidism: thyroid-stimulating
hormone (TSH) — 15 plU/mL and free T4 — 5 nM/L.
Therefore, the elective surgery was postponed and
adjusted hormone replacement therapy under the
control of an endocrinologist was recommended. At
home, the patient discontinued intake of disag-
gregants and one week later she was admitted ur-
gently to the R.P. Askerkhanov Medical Center with
acute coronary syndrome (ACS). Acute non-Q-wave
inferolateral myocardial infarction was diagnosed
(depressed ST segment in Il, lll, AVF, V3-V6), quan-
titative troponin test — 0.86 ng/mL, EchoCG: hypoki-
netic LV inferior wall. As hemodynamics was unsta-
ble due to acute myocardial infarction, it was decid-
ed to perform emergency coronary stenting. The
loading doses of Brilinta and Cardiomagnyl were
given in accordance with the clinical guidelines.
Balloon angioplasty and stenting of the middle LAD
with Resolute Integrity stent 3.0 x 24 mm were per-
formed. The control angiography revealed LAD dis-
section at the distal stent edge (Fig. 1).

Coronary stent Resolute Integrity 2.75 x 18 mm
was delivered over the coronary wire placed into the
LAD. When the position of the wire changed first

KnvHndeckoe HaboaeHne pa3BuTvs MHOXECTBEHHbLIX MHTPA0NepaLnoOHHbIX OC/IOXHEHU
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Fig. 2. Subocclusive thrombosis of the LMCA with
dissected LCX orifice.

Fig. 3. Angiography after LMCA stenting. Non-occlusive
thrombus at the LCX orifice under the stent.

backwards and then slightly forwards during the stent
positioning, small septal branch originating from the
middle part of the LAD was perforated (Ellis type Il).

The stent was positioned and implanted into the
specified area, overlapping dissection and perfora-
tion. On control angiography, the satisfactory result
in the stented area was seen but subocclusive
thrombosis of the LMCA with dissected LCX orifice
was visualized (Fig. 2).

The emergent thrombus extraction was per-
formed followed by bifurcation LMCA stenting using
the “minicrush” technique with implantation of Re-

solute Integrity stents 4.0x20 mm and 2.5 x 16 mm
followed by final kissing postdilatation. Control angi-
ography demonstrated satisfactory result achieved
with non-occlusive thrombus at the LCX orifice com-
pressed by the stent (Fig. 3).

The patient in a stable condition was transferred
to the intensive care unit.

Discussion

Perforation and intracoronary thrombosis
are life-threatening complications during PCI
resulting in cardiac tamponade, acute myocar-
dial infarction (AMI) or death. Therefore, it is
extremely important to quickly recognize and
treat these cardiovascular accidents.

The factors that increase the risk of perfora-
tion are as follows: severe stenotic and calcified
coronary lesions, chronic total occlusion, com-
plex coronary anatomy, high-pressure balloon
dilation, use of a device with excessive size or
oversized balloon or stent, more rigid hydro-
philic wires or atheroablative devices (direc-
tional coronary atherectomy, excimer laser, ro-
tablators and extraction catheters) (7).

Risk factors for this severe complication af-
ter PCI also include advanced age because el-
derly patients undergoing coronary angiogra-
phy and subsequent stenting have more severe
coronary lesions and complex co-morbidities.

Classification of coronary artery perforation
by Ellis.

Type | — a crater extending outside the lumen
only in the absence of linear staining.

Type Il — pericardial or myocardial blush
(without an obvious exit hole).
Type Il — evident streaming of contrast

(through a >1-mm exit hole).

Type IV — perforation into an anatomic cavity
(eg., cardiac chamber or coronary sinus) (8).

The pooled mortality rates were 0.3%, 0.4%
and 21.2% for patients with Ellis CAP type 1,
2 and 3, respectively (4).

This is a serious complication consisting of
cardiac tamponade (12.2%), cardiogenic shock
(9.8%), and cardiac arrest (2.4%) (9).

The complication in this patient can be clas-
sified as type Il perforation in accordance with
the Ellis classification of coronary artery perfo-
rations.

The treatment of arterial perforation includes
prolonged balloon inflation, discontinuation of
anticoagulant or antiplatelet therapy, pericardi-
ocentesis, emergency surgery, if necessary,
and specific treatment of arterial perforation
or rupture with stenting or coil embolization
of small branches (10-12).
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Fig. 4. Control angiography at Month 6 (caudal view).

The drug-eluting stents can be implanted as
an additional treatment option prior to emer-
gency open-heart surgery especially for arterial
perforations located in the proximal or middle
parts (13).

Each Cath lab should be ready to manage
this type of complication. In our case, we suc-
cessfully implanted an additional stent which
allowed us to manage this complication.

Intracoronary thrombosis during PCIl may be
caused by blood clots formed inside catheters
or over the wires remaining in the arteries for
a long time. Coronary dissection can be caused
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AucTtanbHbIM TpaHCpagUanbHbIK 4OCTYN
ANA NOBTOPHOMW KaTeTepU3aL UM JIy4eBOW apTEPHUH
B C/ly4yae No3fgHeW OKKJ/IIO3UU Iy4EeBOW apTepHUH

A.M. babyHawusunn*, O.@. bepTpaH

OTgeneHvie cepaedHo-CoCyancTon Xupypriv LIeHTpa aHAoXupypriv v JIMTOTPUICUN,
Mocksa, Poccusi

B 3-5% cay4aeB nocne TpaHcpannasibHbIX BMELLATEIbCTB Pa3BUBAETCS MO3A4HSIS OKKII03UsT JIyHEBOU apTepun
(J1A), orpaHn4mBaroLLasi BO3MOXHOCTb MPOBEAEHUS] MOBTOPHOV KateTepudaLmn atovi aptepumn. Okkno3us J1A
JZe/1aeT HEBO3MOXHbIM MCI10/Ib30BaHNE 3TOro AOCTYra /18 MOBTOPHbIX BMELLATE/IbCTB U Ae/1aET 04EBUAHOM
HeobxoAMMOCTb oVICKa abTePHAaTUBHOIrO COCYAMCTOro AOCTyrna [/ KateTtepusauuny, Harnpumep, 4epes
JIEBYIO JIYHEBYIO apTeputo (C ornpeneseHHbIM PUCKOM ABYCTOPOHHEeV okkmo3un JIA) wav 4epes3 6eapeHHyo
apTepuio Co BCEMU HeaocTatkaMu, MpUCYLLMU 3TOMY A0CTYrY. Mbl moka3siBaeM BO3MOXHOCTb BbiMOJTHEHUS
peTporpaaHori pekaHanmsaumm JIA, gunaraumm v BOCCTAHOBJIEHMS MPOCBETa YEPE3 HOBbIVI COCYAUCTbIV
Z0CTyn — ry6oKyto 1afJ0HHYI0 Ayry (BETBb Jy4eBovi apTepuu). HoBasi To4Yka nyHKLUMY HaxoanTCs Ha JyYye3a-
MSICTHOW YacTu Jiy4EBOV apTepun ANCTaslbHO OT MECTa OTXOXAEHWS MOBEPXHOCTHOM 1840HHOV AYyrn, HEro-
CPEeLCTBEHHO Ha/ TparnewueByaHOM KOCTbIO, YTO 06ecrieYnBaeT XOPOLLYIO MNI1aT¢opMy A1 FreMOocTa3a B TOHYKE
MYHKLUMW yTEM KOMIMpECcumn. B AByx CriyHasix XpOHUYECKOWV 1 MOAOCTPOM OKK/IO3mmn JIA HaMm yaanock pekaHa-
JIN31POBaTb PaHEe OKKIO3MpPOoBaHHyo JIA ¢ 1crnosb30BaHMEM HOBOro AOCTYyra v UCM0JIb30BaTtb €e AJs
MMOBTOPHOIro TPaHCPaAmnaIbHOro BMELLATeIbCTBa. .

KnioyeBble cnoBa: pekaHanu3auusi J1y4eBON apTepuu, TPaHCcpaauasibHOE KOPOHapHOE BMELLaTesbCTBO,
r034HSIS1 OKKJIO3US1 J1yHEBOM apTepumn

Distal transradial access for repeat radial
catheterization in case of late radial artery occlusion

A.M. Babunashvili*, O.F. Bertrand

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

Late radial artery (RA) occlusion occurs in 3-9% of transradial interventions limiting our ability of same RA
repeat catheterization. RA occlusion has made this approach unsuitable for repeat interventions and makes
obvious the necessity of an alternative vascular access for catheterization, e.g. left RA (with a certain risk of
bilateral RA occlusion) or femoral artery with its shortcomings. We demonstrate the possibility of retrograde RA
recanalization, dilatation, and restoration of the lumen of the occluded RA through new vascular access — deep
palmar arterial arch (a branch from a radial artery). This new puncture point is located in the wrist portion of the
radial artery distally of origin ramus palmaris superficialis just over the os Trapezium that making a good
platform for compression hemostasis of the puncture site. In two cases of chronic and subacute RA occlusion,
we can recanalize previously occluded RA using new radial arterial access and reuse it for repeat trans-radial
coronary intervention.

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

BeepeHue

TpaHcpagnanbHble BMewatenbctBa (TPB)
COMpPsXEHbl C onpeaeneHHbIM PUCKOM OKKJTHO-
3mn nyyeBon aptepumn (OJIA), orpaHunydmBato-
e BO3SMOXHOCTb MOBTOPHOIO BMelUaTesb-
CTBa 4Yepes TOT XEe caMblii COCYAMNCTbIV AOCTYn.

MosaHuin Tpom603 nydyeBol aptepun (J1A) aB-
N9eTCs HevyacTblM OCNOXHEHMEM, BO3HMKAIO-
wmm B 3—-9% TPB (1-3). OgHako Bo3pacTato-
waa nonynapHocTb TPB npuBeneT K yBenn4ye-
HMIO 4Ynucna noaoOHbIX Clyd4aeB B OyayLUEM.
ANnbTepHaTUBON ABNSIETCS OOCTYN 4Yepe3 KOH-

AucTanbHbivi TpaHcpaanasabHbIV 4OCTY AJ19 TOBTOPHOM KarteTepusaumny J1y4eBor apTepum

B CJly4ae rno3aHer OKKJII03um Jy4eBovi apTepum
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TpanartepasnbHyto JIA ons npoBeaeHns NoBTOP-
Horo TPB, HO cyulecTBYeT pUCK OBYCTOPOHHEN
okknto3un J1A. B 6onee paHHeln paboTe Mbl yxe
MPOLEMOHCTPUPOBAIN BO3MOXHOCTb pekaHa-
NU3auyin 1 MOBTOPHOIO NCMOJIb30BAHUA OKKJTHO-
3mposaHHOM JIA ons nposegeHusi NOBTOPHOIO
TPB ¢ ncnonb3oBaHMeM peTporpagHoro OocTy-
na (4), Ho Ang ee yCrewHom NyHKUUnN 1 KaTteTe-
pr3auum HeobxoauM OMCTaNbHbIA MOCTOKKIO-
3MOHHBIV CEFMEHT A0CTATOYHOW AJIVHBbI.

Bo MHOrux cny4asix gucTasnbHbIA NOCTOK-
KJTIO3VOHHBIN cerMeHT npu no3gHen OJIA He
MMeEeT A0CTaTOYHOW ONVHbI A1 NMYHKUUX 1 NO-
CneayoLwero NpoBeaeHNs COCYyaMCTOro oyxa.
KonnatepanbHas nynbcauuss Ha JIOKTEBOM
apTepun B TUNWYHOW aHAaTOMKUYECcKo obnactu
OTCYTCTBYET, U NO3TOMY HEBO3MOXHO BbIMNOJI-
HUTb MOBTOPHYIO MYHKLUIO COCYOUCTOM CTEHKMN.

Mbl XOTMM NPOAEMOHCTPUPOBATL BO3MOX-
HOCTb pPeTporpagHon pekaHanudauun J1A, an-
nataumm mn BOCCTaHOBNeHus npocseta JIA
B CJ/lydae HegOoCTaTOYHOM OJIHBbI OUCTaNbHOro
MOCTOKKJ/TIO3MOHHOIO CErMeHTa OKKII3UpPOo-
BaHHOM JIA. Takum 006pasomM, Mbl MOXEM pe-
KaHannsoBaTb paHee OKKJI3MpoBaHHyo JIA
1 NOBTOPHO €€ MCNO0J/b30BaThb AJ15 NOCenyto-
uero TpaHcpaanasnbHOro KOpPOHapHOro BMe-
waresnbCcTBa.

Ha6nopeHune 1

MaumeHT 53 neT ¢ paHee NepeHeceHHbIM 3a4-
HUM MHPAPKTOM MUOKapAa U BbINMOJNIHEHHbLIM 12 Mec
Hazaj 4YPECKOXHbIM KOPOHApPHbIM BMeLlATENb-
ctBoMm (YKB) Ha npaBoii KOpOHapHOW apTepun,
C TUMNOKMHE30M 33aAHEeN CTEHKNM W HOPMasibHOM
dyHKumen nesoro xenynodka (OB = 60%) nocTy-
nMUN C OrpaHMYMBaloOLLLEN €ro HOpMasibHbI 00pas
XWU3HU CTeHokapauen HanpskeHusa Il dyHkymo-
HanbHOro knacca no knaccudwukaumm CCS, peuu-
OMBMpPOBaBLLEeNr nocne paHee nposeneHHoro YKB.
s BbINONHEHUSA AMArHOCTUYECKOM KOpPOHapOaH-
rmorpadumum n BO3MOXHOro ogHoMomMeHTHoro YKB
(ad hoc) mpepnonaranoCcb CHOBa MCMOSb30BaTb
npaebii nyyeBon goctyn. OgHaKko NysbC Ha NpaBomn
JIA B gucTtanbHOM 4YacTu npegnneybs OTCYTCTBOBA
(B TPAOVILMOHHOWM TOYKe OOCTyna Ans nyHkumun J1A
1 6onee gmMcTanbHO BMIOTb 40 YPOBHS LLUMIOBUAHO-
ro OTPOCTKa Nly4eBOn KOCTU). [py KOHTPOJSIBHOM
YNbLTPa3BYKOBOM MCCNenoBaHum Oblna noaTBepXK-
oeHa okkno3ma npason JIA no Bcen gnvHe. Mbl
MPUHSAIN PELUEHUE MCMONb30BaTh Jy4e3ansiCTHYO
yacTb JIA, pacnonaratoLytocs MOBEPXHOCTHO MEX-
ay 60nblMM 1 ykasaTebHbIM Nanblamm (NacTHbIe
koctn | n ll) (puc. 1). B aTtom To4ke onpenensnach
KonnaTepanbHasa nynbcaumsi, 0OyCroBlEHHAsS KpPO-
BOTOKOM M3 NPOXOAMMOWM JIOKTEBOWN apTepum no na-
LOOHHOW apTepuanbHon ayre. Npn ynsTpa3BykoBOM
[0NnAepoBCKOM MccnenoBaHun O6bIsio ycTaHOBIE-

Puc. 1. VinnocTpaumsa guctanbHOro TpaHcpaananbHOro
[OCTyna npu pekaHannu3aumm OKKI31n Ny4eBon apTe-
pun.

a — CXxema CTPOEHUs CKeJlieTa 1 apTepuanbHOro KPoBo-
cHabxeHusa 3anscTtbs U nanbues. Mexay nyyesoin (1)
1 NTOKTEBOM (2) apTepusiMn UMEIOTCS ABa COOOLLEHNS —
rnybokas (3) u noBepxHOCTHas (4) nagoHHble Ayru.
HoBoe mMecTo nyHKumm (CTpenka) pacnonaranocb AUC-
TaNlbHO OT OTXOXAEHNS MOBEPXHOCTHOW NTaA0HHON BETBU
nyyeBon aptepuu (5) HeNoCpeacTBEHHO Hag 0s Trape-
zium;

6 — KNCTb PYKM C BBEAEHHbIM YEPE3 HOBOE MECTO [0CTY-
na uHTpoabtocepoMm RADIFOCUS 6 F ponuHon 25 cwm.
MecTo npegbioylwen NyHKUUM MpU MCNOAb30BAHUN
“TpaanuMOHHOro” TpaHcpaamanbHOro JocTyna rnokasa-
HO CTPESIKOWN.
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Puc. 2. TexHuKa NyHKLUMN 1 KaTeTepmnsaumm AMcTanbHOro NoCTOKKIIIO3MOHHOIO cerMmeHTa (rnybokas nagoHHas ayra —
BETBb JIY4EBOW apTeEPUN) U pekaHaNM3aLmMm XPOHUYECKOM OKKITIO3UM Ny4eBOM apTepun Yepes 65 mec nocne npeaiue-
CTBYIOLLEr0 BMELLATENbCTBA U3 TPAHCPAAMAbHONO AOCTyNa. a — PeTporpagHas aHruorpadus nocne nyHKuMmM u
BBEAEHMSI COCYOMCTOro pacwmputensa 5 F BbigBUAA XPOHNYECKYIO OKKITIO3UIO IyHEBOW apTeEpPUN C TYMOW KyNbTEN.
Xopoluee konnarepanbHOe KPOBOCHAOXEHME OCYLLECTBAAIOCh OT MEXKOCTHOW apTepun (YHepHOE OCTPUE CTPESKM).
Touka nyHKUMK rNyOoKOo NasoHHOM ayri (3Be3ao4ka) pacnonarasocb NPUMEPHO Ha 3 CM ANCTaIbHEE OTXOXAEHUs
NMOBEPXHOCTHO NafloHHOM BeTBM (6enoe ocTpue cTpenkn). benas ctpenka ykasbiBaeT Ha TOYKY MyHKLMM NPV Npeabl-
OyluiemM TpaHcpaavasbHOM BMeLlaTenbCTBe; 6 — KOHTPOJibHas aHrmorpadus nocne pekaHanusaumi u gunatauumn
XPOHUYECKOM OKKMO3UK Ny4eBOon apTepun “no [oTTepy” C MCNOoNb30BaHMEM OJIMHHOIO (25 CM) MHTpoaptocepa
RADIFOCUS (KOH4MK MHTpOAblOCEpa nokasaH cTpenikon). budypkaums nnedeBor apTepun U NPOKCUMAIbHbIN
N CPEeHUIA CEerMeHTbI TOKTEBOI apTepun nokasaHbl 6e3 NoBpexaeHnin 1 aucnokaumm amoonn3mpytoLLero martepuma-
Na; B — XopoLllee KosiatepasibHoe 3anofiHeHne rmyboKol (YepHble OCTPUS CTPENOK), MOBEPXHOCTHOM (6enble ocTpus
CTPENOoK) NaAOHHbIX apTEPUasnbHbIX Ayr 1 MOBEPXHOCTHOM Naf0HHOM BETBM (1) yepes nokTeByto apTeputo. BugHo anc-
TanbHOe apTepuanbHoe pycno 6e3 NprU3HakoB AUCTaNbHON aMOonn3aumm. Touka BBEAEHMS MHTPOAbIOCEPA B MPOCBET

rnyboKon nagoHHOM Ayru (BeTBb JlydeBon apTepun) (2) nokasaHa YepHOM CTPENKOA.

HO, YTO KOJIIaTepanbHbI KDOBOTOK XOPOLLWIA, a Ana-
METP 9TOW KpanHe aucTtanbHon Yyactu JIA poctaTo-
YeH ONg ee NyHKUMW 1 3aBefEeHUs MHTpoAablocepa
anametpom 5 F

Manenupyemas konnatepasnbHas nyabcaums auc-
TanbHOM 4acTtu JIA no3soaunia HamMm ee NPOMNyHKTU-
poBaTb N 3aBECTU B MOCTOKKIIIO3NOHHbIA CErMeHT
COCYOMCTbIN By anameTpoMm 5 F (ncnonb3ys ctaH-
0apTHbIM  TpaHcpaguanbHbii  Habop TERUMO
RADIFOCUS® u urny anametpom 20 G), 1 Obina Bbl-
nonHeHa peTporpagHas aHrnorpadus. MakTmyecku
Mbl MPOMYHKTUPOBaNM rnyboKyto NaaoHHY0 apTepu-
QJIbHYIO AYTY HUXKE OTXOXAEHUS MOBEPXHOCTHOW na-
noHHor ayrn. Okkmo3usa JIA pacnpocTpaHsanacb no
BCEM AJIMHE npeansieybsa (0T LWMI0BUOHOINO OTPOCTKa
JNIly4EeBOM KOCTM A0 ee yCTbs) (puc. 2a). Noatomy Mbl
HE CMOMM MCMOJIb30BaTh AUCTANIbHYIO MOCTOKKJIIO-
3MOHHYIO 4YacTb JIA ans NyHKUMN 1 kaTeTepmaaumn.

PeTporpagHasa pekaHanmaaums OKKIHO3MPOBaH-
HoW J1A Obina ycnewiHOo BbIMNOJSIHEHA C UCMONIb30BaHU-
em markoro nposogHuka TERUMO RUNTHROUGH®

yepes TOT Xe cambiii 6yx 5 F, npuHumas B pacyet
OTHOCUTESIbHO MPSMOW aHaToMuyeckuii xon, JIA un
€€e pacnoJsioXXeHne OTHOCUTENTbHO KOCTEN nNpeanne-
4bsi. Mbl NpoaBurany NPOBOLAHUK Yepesd OKKI03U0
MSArKO U akkypaTHo, m3beras @GoOpCMpPOBaHHOIO
NPOABMXEHMS NPOBOAHMKA. Korga KOH4YMK NMpoBO-
OHMKa cBOBGOOHO BbIlLEN B CPEOHUN CErMeHT nie-
4YEeBOW apTepumn, OJMHHBIA TMAPOPUNBbHBLIA UHTPO-
obtocep 6 F RADIFOCUS® 3aBenv no NpoOBOLHUKY,
BbINOJIHMB pekaHanusaumio “no Jotrepy” 6e3 no-
cnenyowero pasaysaHms 6annona. N'apodunbHbIin
MHTPOAbIOCEP JIEFKO MPOLLES B MJIEYEBYIO apTEPUIO
6e3 BblIpaXXEHHOro ycunusi, HecMoTps Ha “cTapyio”
okkno3uio J1A. lNMocne 3aBefeHnsa KOHYMKa UHTPO-
Oblocepa B MJeyeByl0 apTeputo Obilna npoBeaeHa
KOHTpONIbHAsA apTepuorpadus, Kotopas NOATBEP-
Auna npoxoanMMoCTb KPYMHbIX apTepuin Nnpeanneybs
M NafloHHbIX apTepuanbHblxX ayr 6e3 amoboamsaumm
ONCTaNbHOrO apTepuanbHOro pycna (puc. 2B).
MpoBoaHMKOBLIM kaTeTep 6 F Obln nerko nposeneH
Yyepes AJIMHHbBIVN MHTPOALIOCEP U MIEYEBYIO apTEPULO

JuncTtanbHbit TpaHcpaanaabHbivi 4OCTYN A1 MOBTOPHOM KareTepu3aumny Jy4eBovi apTepumn

B CJly4ae no3gHer OKKIII03UM JTy4eBOV apTepumn



PEHTIEHOH/OBACKYJISAPHbBIE METO/Ab!I IMATHOCTUKW W JIEYEHWA

B BOCXOZSLLUYIO aopTy, M NMOTOM OblI0 BbIMOSIHEHO
YKB. MpoaomkmnTenbHOCTb MPoLeaypbl pekaHanu-
3aumn J1A coctaBuna 35 MuH (29,4% oT obLLero Bpe-
MeHn, Bkmoydas YKB npu XpoHWYEecKOW OKKI03UKn
MHA), HO po3a o06nyyeHMss cocTaBunia AuUlb
9,61 MkI'p/Mm? (1,6% OT 0OLLEN J,03bI 0ONYYEHUS).

HaGniopgeHue 2

MauneHT 64 net NocTynun ¢ MynbTUDOKANBHbBIM
aTepocknepo3om, AMabeToM M CTeHoKapauen Ha-
npsxxeHns |l GyHKUMOHaNBLHOro knacca no kKnaccu-
dukaumm CCS. OgHy Hepento Hasafd y Hero 6bi1o
BbIMOJIHEHO CTEHTMPOBAHME MNPaBOW BHYTPEHHEN
COHHOI apTepumn Yepes NpaBblii TpaHCpagnabHbIn
joctyn. B kayecTBe BTOPOro arana 4pecKOXHOro
WHTEPBEHLMOHHOIO NevyeHnsa MynbTudOoKanbHOro
aTepockiepo3a 6bIsI0 NOKa3aHOo BbIMNOJIHEHWE Anar-

HOCTUYECKOW KOpOHapoaHruorpadum ¢ BO3MOX-
Heim YKB. Mynbc Ha JIA oTCcyTCTBOBas B TOYKe
npeaLwecTBYOLWEN MYHKUMN 1 B OUCTaNIbHOM 4YacTu
npeanneybs. NpuHMMas BO BHMMaHWE YCMeLUHbIN
npeaLecTBYIOLLMIA CAyYar pekaHanmsaumm OKKIo-
3mpoBaHHOM J1A, Mbl pewmnnu BbIMOSHUTL pekaHa-
Nn3auuto HeJaBHO OKKIIO3MPOBAaHHOWM npason J1A
1 NOBTOPHO MUCMNOJIb30BaTb €€ A5 BbINOJHEHUS KO-
poHapHoro TPB, ucnonb3ysa B kayeCTBe OOCTyna
rnyboKylo NafoHHYO Ayry (/ly4e3ansiCTHYI0 4acTb
ny4eBor aptepuu) (puc. 3a).

Mocne nyHKUUM U kKaTeTepusaunu rnyooKoWn
NafoHHON apTepuanbHoi ayrn Obifa BbINOSHEHA
peTporpagHaa aHrmorpaduda, B XO0O4e KOTOpOW
BbISIB/IEHA OKK/IO3UA JIA TOoTYac npokcumasibHee
OTXOXAEHUSA NOBEPXHOCTHOW NTAAOHHOW AYyrn N XO-
poLluaga konnartepannsauns gucTasnbHbIX BETBEN Na-

Puc. 3. Otanbl npouenypbl peTporpagHon pekaHanmaaumm nogoCTPOo OKKI03UN NPaBoi y4eBoi apTepun (Yepes
1 Hep, nocne nepBOHaYaNbHOro TPaHCPaAMaNbHOrO BMELLATENbCTBA) C MCMONb30BAHMEM A0CTyNa 4yepes rnyboKyto
NagoHHYIO OAyry. a — BUa, npaBoﬁ PYKWM nocne nyHKunm guctasibHOro nNOCTOKKAKO3NOHHOIO cerMmeHTa n BBeeHund aJimH-
HOro nHTpoaptocepa 6 F. YepHoii cTpenkoi nokasdaHo MeCTO nNpeaplayLLen nyHKumm; 6 — peTporpazHas aHrnorpadus
rnokasana OKKJII03MI0 B AUCTallbHOM CErMEeHTEe Jly4eBOl apTepum A0 YCTbs MOBEPXHOCTHOW NaZlOHHOM Ayru (4epHas
CTpenka) 1 XxopoLlee KosinatepanbHOe 3anosiHEHME JIOKTEBOW apTeEpPUM Yepes NOBEPXHOCTHYIO 1 MyOOKyio nafoHHbIE

Oyru (YepHble OCTpUs CTPesiok). Hosas 1 ctapas ToYku
NMYHKUMA Ny4eBon apTepun ob6o3HadeHbl 6efbiM 0CTpu-
€M CTpPenkn U YEepHOM CTPESIKOM COOTBETCTBEHHO;
B — KOHTpoOJibHas aHrvorpadus nokasana XopoLuni
pesynbTaT Noce pekaHannsauuu 1 GannoHHon aunara-
UMM OKK/IIO3MPOBaAHHOM ny4eBon apTtepun. OpgHako
BC/IeICTBME MACCUBHOM ancnokauum amoonmanpytoLLe-
ro matepuana (4epHasi cTpenka) B NPOCBET JIOKTEBOW
apTepun aHTerpaaHblii NOTOK Obl MOMHOCTbLIO 3a610KM-
pOBaH; r — NOCne CeNeKTUBHON KaTeTepusaunm 1 peka-
Hanusaumm NPOBOLAHUKOM (OCTpUE CTPENKN) OKKO3UKN
JIOKTEBOW apTepumn No NPOBOAHNKY Obln MPOBEAEH acnu-
paunoHHbIN kateTep 5 F (KOHYMK KaTteTepa nokasaH
CTPEnKon).
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KOO f Lin DT
PEATE 1A

Puc. 3 (okoHYaHue). p — Yepes acnmpaLnoHHbI KaTeTep Obinv yoaneHsl Aga dpparmeHTa TPOMOOTMHECKOM MaCChl;
€ — KOHTPOJIbHas aHrmorpadus nocne amM0O00JI3KTOMUM NOATBEPANIA NOJIHOE BOCCTAHOB/IEHNE aHTerpagHoro KpoBo-
TOoKa M OTCYTCTBME aMboNM3aumn B ANCTalIbHOM CErMeHTe MpocBeTa JIOKTeBOM apTepumn. Touka NyHKUMM rinyOGoKomn

NafoHHON Ay nokasaHa CTPeskoim.

LOOHHON apTepuanbHON Ayrn N3 Apyrux KpPynHbIX
apTtepuin npegnneybs (puc. 36). bbina BbiNosHEHA
pekaHannsauusa nposogHnkomMm Runthrough™ c no-
cnenywoulein 6annoHHon aynatauyen (AJIMHHbIM KO-
poHapHbIM 6annoHoM 2,5 x 30 MM) Ha BCeM NpoTS-
XEHUU OKKIo3poBaHHOM J1A. BannoHHbIN KateTep
OblNl 3aMEHEH Ha OJINHHBIW Ny4eBOI MHTPOObIOCEP
6 F TERUMO RADIFOCUS (25 cwm), n 6bina npoBepe-
Ha peTporpagHasa KOHTPOJbHAasA aHrmorpaduvs.
MpoceeT okkNto3npoBaHHOM J1A Obl1 BOCCTAHOBJIEH,
HO BbISIBJIEHO CMELLIEHNE 9MBOSIMYECKMX MaCC B JIOK-
TEBYIO apTeEpPUIO C MpPeKpalleHNeM aHTerpagHoro
KPOBOTOKA B Hen (puc. 3B). MoanduumpoBaHHbIn
kaTeTep 5 F 6bin 3aBefeH B pekaHannsoBaHHyto J1A,
N ero KOHYKMK 6bl1 CeNEKTUBHO YCTAHOBJIEH B YCThbe
nokteson aptepun. KopoHapHbIM MPOBOAHUK
C OJIMHHbIM MAMKUM KOH4YMKOM (~1 1) 6bi1 NnpoBeaeH
yepes OKKIT3MPOBAHHbIVM CEFMEHT NIOKTEBOWM apTe-
puun, N NO NPOBOAHUKY Obl 3aBeAeH acnMpauyioH-
HbIll kaTeTep 5 F 1 pasmeLleH B HENOCPEACTBEHHOM
6nm3ocTn K amMmbonunyeckum maccam (puc. 3r).
Mocne ypaneHnsa aByx ¢oparMeHToB Tpomba aHTe-
rpagHbIl KPOBOTOK M MPOCBET JIOKTEBOW apTepumn
Oblnn BOCCTaHoBNEHbl (puc. 3a, 3e). MNpuaHaku
AOUCTanbHOW aMboNu3auum M UIIEMUN KUCTU He
onpepensannucb. 3atem, UCNOJIb3ysa paHee YCTaHOB-
JNIeHHbI ANNHHBIA Ny4yeBo nHTpoabiocep 6 F, 6bino
BbINOJIHEHO TpaHcpaananbHoe YKB. B TeyeHue no-
cnenywowmx 2 gHern Habnwganacb xopowas aHTe-
rpagHasa nynbcaums no y4eBOn U NIOKTEBOW apTe-
pusM, a NO OaHHbIM YyNbTPa3BYyKOBOrO nccnenosa-
HMS OTMe4Yanacb NPOXoAMMOCTb COCYO0B.

OG6cyxpeHue

TpaHcpaauanbHble KOPOHapHble BMelua-
TenbcTtBa (TKB) BCce yelle npeobnagaloT B UH-
TEPBEHLMOHHOM MPAKTUKE MHOMMX PEHTreHo-
XVUPYpPruyecknx nabopatopum no BCEMY MUPY
(5, 6). Nocne nepBoi cepun TpaHcpagmanbHbIX
KOPOHapHbIX aHruorpaduvii, BbINOJHEHHbIX L.
Campeau (7), oOLWECTBO PEHTIEHOXUPYProB
npoBO3rnacuiio To4dky nyHkumun J1A, pacnona-
ratloLyocs Ha 3—4 cM npoKcumasibHee Lno-
BMOHOIO OTPOCTKA Jly4eEBOW KOCTU, “Tpaguum-
OHHOI” To4YKOoM gocTtyna rnpu TKB.

MHorve npobnemsbl, oTHocswmecs Kk TKB,
OCTalTCs HepelweHHbiMu. B  pgononHeHue
K “TpaanuyoHHOMY” cra3dmMy B MOMEHT MyHK-
UMM CTEHKW apTepumn katetepusauus J1A 3a-
yacTtyto (B 3—19% cnyyaeB) NnpuBOANT K YMEHb-
LEHMIO OMamMeTpa apTepun, oTpuuatesisHoOMy
peMoOenMpPoOBaHNIO NN TPOMOOTUYECKOW OK-
kmo3uun (8). C apyrori CTOPOHbI, HEKOTOPbIE
MauMeHTbl HYXXOAaloTCHa B NPOBELEHNM NMOBTOP-
HbIX KOPOHaPHbIX BMELLATENLCTB UM BMELLa-
TEeNbCTB Ha nepmndepnyecknx apTepmsax, nos-
TOMY BO3MOXHOCTb MOBTOPHOM NyHkumm JIA
Ka)XeTcs BeCbMa rnpwuBfiekaTeslbHOM. XOTS
nokanbHbln cTeHo3 JIA penaeT nposBefeHune
MOBTOPHOIrO BMeELLATENbCTBA 4Yepe3 TOT Xe
camblil JOCTyN BCe eLle BO3MOXHbIM, HO MoJi-
Hasa okko3uns JIA cuntaeTcd NnpoTrBONoKasa-
HWEM K BbIMOJIHEHMIO MOBTOPHOI O BMELlaTE N b-
ctBa. B cBoen npeplwecTByowlen pabote Mbl
YCTAHOBUIN, YTO AJIMHA MOCTOKK/IIO3UOHHOIO
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cermeHTa J1A aBnseTca eOUHCTBEHHbLIM He3a-
BUCUMbIM (PakTOpPOM YCMELLIHOW pekaHann3a-
unm. Takmm obpas3om, NyHKUUSA rnybokow na-
JOHHOW Ooyrn yBENNYMBAET PACCTOSTHNE MeXAay
TOYKOW BKOJIA U KyNbTEN OKKIIO3UWM U Jaet
6onblle NPOCTPaAHCTBA A1 MaHeEBpPa KOHYU-
KOM NPOBOAHMKA U NPaBUIbHOMO pasMeLLeHuns
CocyaucToro 0yxa B MOCTOKK/IKO3MOHHOM Cer-
MEHTEe HanpoTmB KynbTU. CocyaucTbiin Oyx
aBngeTcd nnatdopmMmon onga ynpasrieHus npo-
BOOHUKOM W obecrneymBaeT noanepxky npwu
pekaHanunsauum okko3un J1A.

AHaTOoMMnuyeckoe 060CHOBaHUue

NYHKUNUN rMyOGoKoiA agoHHOMN

apTepuanbHoi ayru (Betem J1A)

npu pekaHanusauum okknosum J1IA

JlyyeBasa n nokteBasa apTepum coobLiatTcs
Mexay coboin Yepes NOBEPXHOCTHYIO 1 rnybo-
KYI0 apTepuanbHble NagoHHble ayru. B cnyydaax
OCTPOro TpomMb03a MM XPOHUHECKON OKKJIO-
3mmn JIA nokteBasi apTepus U NagoHHbIE OYIn
obecrneynBaloT xopollee apTepuanbHoe Kpo-
BOCHabXxeHne nagoHn 1 nansues. Yepes ap-
TepmanbHble aHACTOMO3bl 3aN0JIHAETCH Takxe
J1A pnuctanbHee MecTa NyHKUMKW U nHorga 6na-
rogaps UM nyabCUPYIOLWMA KPOBOTOK A0CTU-
raeTt kynstn JIA. J.J. Hall u coasT. nepsbiMUK
yKaszanam Ha BO3MOXHOCTb KoJjslaTepasibHOM
nepepayn nynbcaumm (9). O4yeBMOHO, 4TO
ecnu nocne Tpom60o3a JIA anucTanbHO Nanbnu-
pyeTcsa konnarepasbHbIA NybC, TO CYLWECTBY-
€T BEPOATHOCTb MYHKUUWN OUCTasIbHOW 4acTu
J1A n ee kaTeTepusaunm HeboAbLIVUM (Hanpu-
Mep, 4 unn 5 F) cocyamcTeiM Oy>xoMm. B Haluei
npeawecTByoLlein paboTe B kayecTBe MecTa
MYHKLUWN Mbl MICMOMb30BaIv ONCTaNbHbIA OTAEN
MOCTOKKJ/TIO3NOHHOIO cermeHTa J1A, HeECKObKO
OncTanbHee TpagnuMoHHOM ToYKM BXoaa B J1A,
MPVUMEPHO Ha YPOBHE LUNIOBUOHOIMO OTPOCTKA
nydeson koctu. OgHako nHorga J1A B guctanb-
HOW YacTu npeannedsa OKKII031PYyeTCs NoJIHO-
CTblO BMJIOTb 0 OTXOXAEHUS NMOBEPXHOCTHOMN
NafoHHOM Ayru (CM. puc. 2a), HO Npu 3TomM 0b6e
NafoHHbIE apTepuabHble Oyrv OCTalOTCS MPo-
xoanmbiMu. OBbIMHO rnybokasa nagoHHas ayra
HamMHOro ©0o0Jsbllue MOBEPXHOCTHOW NaaoHHON
ayrun, NprUMepPHO Takoro Xe kannodpa, 4to n J1A
B OAMCTaSIbHOM YacTu Npeansedbd, 1 pacnona-
raeTcsi NOBEPXHOCTHO Mexay 60bLLunM 1 yKka-
3aTeNbHbIM Nanbuamm (cm. puc. 1). Noatomy
Mbl MOXET TMOYYBCTBOBAaTb apTepuasnbHylo
nynbcaumio M MNPONyHKTUPOBATb apTeputo.
Kpome Toro, npuMepHoO OOVHaKOBbIN MaMeTp
rnyboKoW NagoHHOM OAyrn 1 OUCTanbHOM YacTu
J1A no3BongeT HaM 3aBeCTU MHTPoabtocep 6 F,

KOTOPbLIA Mbl UCMONb3YyeM MpPu NyHKUuuu J1A
B TpPagMUMOHHOMW TOYke. AHaToOMU4Yeckue
daKkTopbl NO3BONAIT A0OUTLCSA 6e3onacHoro
M HaOEeXXHOro remMocTtasa nocrsie yoaneHus H-
Tpoablocepa, Tak Kak MeCTO MYyHKLMK, pacno-
JIOKEHHOE HEenoCpencTBEHHO Hapn Tpaneuune-
BMOHOW KOCTbIO 3ansiCTbs, CAY>XUT XOPOLUMM
OCHOBaHMEM OJ19 KOMNpeccun aptepum (Cm.
puc. 2a, 36). B npyBeOeHHbIX BbilLe Clydaax
Mbl He Habnwgan remaTtomMm B ob6nacTtu 3ans-
CTbsl UAW Npeannaedbd, 1 4yepes 2 OHS nocne
npoueaypbl COXPaHAA0Ch KojlatepajibHoe
KpoBOOOpalleHne Yyepes NagoHHbIe Oyri.

Kpome TOro, Mbl BblABUraemMm rmnotesy
O TOM, 4YTO B KQ4eCTBe TOYKM JOCTyna Ang nep-
Bu4YHoro TKB MoxeT ncrnonb3oBaTbcs riybokas
NajloHHasa ayra, NoCKOJIbKY 3TO MOXET CHUXaTb
yacTtoTy okkmo3uin JIA. Kak npaeBuno, Tpomo
dopmmpyeTca ot mMecTta nyHkuum JIA n go
YCTbS1 KPYNHOM BGOKOBOW BETBU, 1 3a4acTyto JIA
OKKJI0O3MpOBaHa BOCXO4SALWMM TpoMOoM Mo
BCEW CBOEV OJIMHE BBUAY OTCYTCTBUSA KPYMHbIX
60KOBbIX BeTBeW. Mpu NyHKUMK rnybokon na-
LOOHHOW Oyr TOYKa BKOJ1a pacnonaraeTcs HUXKe
YCTbA MOBEPXHOCTHOW NafoOHHOW Ayrun (CMm.
puc. 1, 2B). NoaTomy TPOMO, BEPOATHO, MOXET
006pa30BbLIBATLCS A0 YCTbS MOBEPXHOCTHOM Na-
LJOHHOW Oyruv, KOTopas TyT BbICTyNaeT B Ka4ve-
CTBe MepBOWN KPyrnHOW OOKOBOMN BETBU, U He
OyneT pacnpocTpaHaTbes Ha camy JIA. Kpome
TOro, yuymTbiBas HEBONbLLOE PACCTOSHNE MEX-
Ay TOYKOM NYHKUMU U YCTbEM MOBEPXHOCTHOMN
NafOHHOW Ayrn, OTCYTCTBYIOT OCTATO4HbIE Fe-
MOOMHaMMYeCKME YCNOBUA AN 0Opa3oBaHus
Tpomba. Be3ycnoBHO, KIWMHWYECKAsH 3Hauu-
MOCTb JaHHOW rMnoTes3bl Ao/kKHA ObITh AOKa3a-
Ha B PpPaHOOMU3NPOBAHHOM WCCea0BaHUN,
CpaBHMBAIOLLLEM TPAANLIMOHHYIO 1 HOBYIO TOY-
K1 nyHKunn J1A.

Pekananmnsauusa okknosum J1A nocne npeg-
wecTayowero TKB ¢ NMOMOLLbIO MHCTPYMEHTOB
N cTpaTernm, UCNoab3yeMbIX MPU pekaHanu-
3aUMM XPOHUYECKUX OKKITHO3MIM KOPOHAPHbIX
apTepuin, NO3BOMMA HAaM WCMNOJIb30BaTb TOT
Xe CaMblii COCYAUCTbIM OOCTYrN, TEM CaMbiM
COXpaHuB KOHTpanatepanbHyto JIA gna nocne-
OYIOWMX NOBTOPHbIX TpaHCpaauasbHbIX MNpPO-
uenyp. JaHHbii MeTon MOXeT OblTb Mone3eH,
Koraa 6eapeHHbIv 4OCTYN HEBO3MOXEH 1 Koraa
KOHTpanaTepasbHbli JIydeBON OOCTyN HEOOXO-
MM NPy pekaHanm3auum XPOHNYECKNX OKKJITIO-
31 KOPOHapHbIX apTepuin ons Budyanmsauumn
ONCTaNbHbIX MOCTOKK/TKO3UHHbBIX CEerMeHTOB.
Ecnun J1A okkno3mpoBaHa B OMCTalIbHOW 4acTu
npegnneybs unu xe anameTp JIA guctanbHee
npenbioyuero Mecta nyHKUMU HeOoCTaTO4YeH
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ONg NyHKUMW 1 KaTeTepusaumu, rnybokas na-
noHHasa ayra (BeTBb JIA) MoXeT ObITb peasnibHOM
anbLTepHaTMBON 019 NPOBeaeHUs pekaHanmaa-
unn okkno3uu J1A.

HecMOTps Ha nepBOHaYasibHbIM yCcnex B pe-
KaHanusaumn okkm3unn JIA yepes rnybokyto
NaZlOHHYIO apTepuasnbHyO Oyry, OcTtaeTcs psn
BOMPOCOB.

1. BnuseTt nu komnpeccus rmybokoin nagoH-
HOM Oyrn C Uesblo remocTtasa un npepbiBaHnEe
KPOBOTOKa MM BO3MOXHbIA TPOMOO3 Ha KpO-
BOOOpaLLleHne B 3anscTbe 1 nanbLax?

2. MoxeM nm Mbl UICMOb30BaTh 3anaTeHTo-
BaHHbIN MeToA remocTtasa J1A B kavyecTBe “Hau-
Jlydlwero BapmaHTta” coxpaHeHusa nNpoxoanmo-
ctn JIA (10) npwn pocTtyne 4epes rnybokyio na-
OOHHYI0 ayry?

Introduction

Transradial interventions (TRI) are associat-
ed with certain risk of radial artery occlusion
(RAO), limiting the possibility of re-intervention
through the same access site. Late radial artery
(RA) thrombosis is an infrequent complication
occuring in 3-9% of transradial interventions
(1-3). However, growing popularity of TRI will
increase the number of such cases in the fu-
ture. Contralateral RA access for repeat TRl is
the alternative, but with potential risk of bilat-
eral RA occlusion. In previous publication we
have shown the possibility of recanalization and
reuse of occluded RA for repeat TRI using retro-
grade approach (4), but sufficient length of
distal postocclusion segment is needed for its
successful puncture and catheterization.

In many cases of late RAO distal postocclu-
sion segment has no adequate length for punc-
ture and subsequend insertion of vessel dilator.
Therefore, palpable arterial collateral pulse
from ulnar artery is absent in typical anatomic
site for repeat arterial wall punction.

We demonstrate the possibility of retrograde
RA recanalization, dilatation and restoration of
the RA lumen in case of insufficient length of
distal postocclusion segment of occluded RA.
Thus, we can recanalize previously occluded
RA and reuse it for repeat transradial coronary
intervention.

Case 1

A 53-year-old man with previous posterior MI, 12
months prior PCI of right coronary artery, posterior
wall hypokinesis and normal left ventricle function
(EF = 0.60) was presented with life-style limiting

3. KakoBa apekBaTHasi kpuBasi oOy4eHus
AN OMNbITHBIX WX HAYVHAKOLWMX MHTEPBEHLMNO-
HUCTOB?

Kpome Toro, Mbl MOXeM NPennonoXunTb, 4TO
MOBEPXHOCTHOE pacrnosioxXeHne, OTHOCUTESTIbHO
npsiMor xopn (No kparHen mepe, OTCyTCTBUE
BbIPaXXEHHbIX YITI0B) 1 PaBHbIA ANCTaNbHOM Ya-
ctn JIA gmnmameTp MOrytT cnocobcTBoBaTb
YCMELLHOM MyHKUUN 1 KaTeTepusaumm rnyboKor
JNIafOHHOM apTepuanbHOW Oyru.

BnarogapHocTun

Mbl xoTenu Obl nobnarogapuTb BCex Men-
CecTep M TEXHUYECKUX CMELVNANNCTOB Hallewn
peHTreHoxmpyprmuyeckoin nabopartopumm 3a mx
npodgeccmnmoHanbHbI BKa4 1 MOMOLLb BO BHE-
OpeHUn JaHHOW HOBOW MeToAMKWM B Hally
NpPakTuKy.

CCS class lll repeat angina after previous PCI.
Diagnostic coronary angiography and possible ad
hoc PCI was intended using same right radial ac-
cess. However, right radial arterial pulse was absent
in distal forearm area (in traditional access point of
RA puncture and more distally until the level of sty-
loid process of Radius). Control ultrasonography
confirmed right RA occlusion at whole length.
We decided to use the wrist portion of radial artery
located superficially between the thumb and index
finger (bones metacarpi |l and Il) (Fig. 1). At this point
collateral pulse was detected supplying from the
patent ulnar artery through the palmar arterial arch.
Doppler ultrasonography revealed good collateral
flow and enough diameter of this very distal part of
RA for puncture and 5F sheath insertion.

Palpable collateral pulsation of distal RA allowed
us to puncture and cannulate its postocclusion seg-
ment with 5 F dilator (using standard TERUMO
RADIFOCUS® transradial kit and 20 G needle) and
retrograde angiography was performed. In fact, we
have punctured deep palmar arterial arch below the
ostium of superficial palmar arch. Radial artery oc-
clusion extended over the whole length of forearm
part (from styloid process of the Radius until os-
tium) (Fig. 2,a). Therefore, we could not use distal
postocclusion part of RA for puncture and catheter-
ization.

Retrograde recanalization of occluded RA was
successfully completed using soft TERUMO
RUNTHROUGH?® wire through the same 5 F dilator
keeping in mind a relatively straight anatomical
course of RA and its relation with forearm bones. We
advanced the wire smoothly and carefully through
the occlusion avoiding forceful passage of the wire.
When the wire tip freely went to middle segment of

AucTanbHbivi TpaHcpaanasabHbIV 4OCTY AJ19 TOBTOPHOM KarteTepusaumny J1y4eBor apTepum
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Fig. 1. lllustration of distal transradial artery access site
for recanalization of radial artery occlusion.

a - schematic representation of arterial circulation of
wrist and fingers combined with bones. There are two
arterial communications between Radial (1) and Ulnar
(2) arteries — deep (3) and superficial (4) palmar arterial
arcades. New puncture site (arrow) located distally from
the origin of ramus palmaris superficialis (5) just over the
os Trapezium;

b - picture of hand with inserted sheath RADIFOCUS 6F
25 cm length through the new access site. Previous
puncture in “traditional” TRI entry point is shown by
arrow.

HBIE| / |Hl

Fig. 2. Technique of puncture and catheterization of distal postocclusion segment (deep palmar arch — branch from
radial artery) and recanalization of radial artery CTO 65 months later after previous TRI.

a — retrograde angiography after puncture and cannulation with 5F vessel dilator revealed radial artery CTO with blunt
stump. Good collateral blood supply is originated from a. interossea (black arrowhead). Puncture point of deep palmar
arch (asterisk) located ~3cm distal to ramus superficialis origin (white arrowhead). Entry point for previous TRI
indicated by white arrow;

b — control angiography after recanalization and “Dotter-type” dilatation of RA CTO using long 25cm RADIFOCUS
sheath (sheath tip indicated by arrow). Brachial artery bifurcation and proximal and middle segments of ulnar artery are
shown without damage and dislocation of embolic material;

¢ — good collateral filling of deep (black arrowheads), superficial (white arrowheads) palmar arterial arcades and ramus
palmaris superficialis (1) through the ulnar artery (UA). Distal arterial bed is seen without distal embolization. Sheath
insertion point into deep palmar arch (branch from RA) (2) lumen is indicated by black arrow.

Ne 66, 2021




ENDOVASCULAR METHODS OF DIAGNOSIS AND TREATMENT

Fig 3. Stages of retrograde recanalization procedure of
right radial artery subacute occlusion (1 week after initial
TRI) using deep palmar arterial arch access:

a - right hand picture after distal postocclusion segment
punction and insertion of 6F long sheath. Black arrow
indicated previous puncture site;

I f LingDIC
175 1115

b - retrograde angiography revealed radial artery occlusion in distal segment until superficial palmar arch (black
arrow) ostium and good collateral filling of ulnar artery (UA) via superficial and deep palmar arterial arch (black arrow
heads). New and old puncture points of radial artery are shown by white arrow and arrowhead, respectively;

¢ - control angiography showed good result after recanalization and balloon dilatation of radial artery occlusion.
However, large embolic material (black arrow) was displaced into ulnar artery lumen fully blocked of antegrade flow;
d - after selective catheterization and wire recanalization (arrowhead) of ulnar artery occlusion, aspiration catheter 5F
was advanced over the wire (tip of catheter indicated by arrow);

e — two pieces of thrombotic material extracted through the aspiration catheter;

f — control angiography after embolectomy confirmed complete restoration of antegrade flow and lumen of the ulnar
artery without embolization of distal arterial bed. Deep palmar arterial arch puncture point is indicated by arrow.

JuncTtanbHbit TpaHcpaanaabHbivi 4OCTYN A1 MOBTOPHOM KareTepu3aumny Jy4eBovi apTepumn 925
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brachial artery long hydrophilic 6F RADIFOCUS®
sheath advanced over the wire performing “Dotter-
type” recanalization without subsequent balloon dil-
atation. Hydrophilic sheath easily passed into the
brachial artery without significant friction despite the
“old” RA occlusion. After placement of sheath tip in
brachial artery control arteriography revealed pa-
tency of major forearm arteries, palmar arterial ar-
cades without embolization of distal arterial bed
(Fig. 2, c). 6 F guiding catheter was easily advanced
through long sheath and brachial artery into ascend-
ing aorta and PCI performed thereafter. Radial artery
recanalization procedure duration time was 35 min
(29.4% of total time including PCI CTO LAD), but ra-
diation dosage was only 9.61 uGy/m? (1.6% from
total radiation exposure dose).

Case 2

A 64-year-old male patient was admitted with
multifocal atherosclerosis, diabetes, CCS class llI
effort angina. Right internal carotid artery stenting
was performed via right transradial access 1 week
ago. Diagnostic coronary angiography and possible
PCI where indicated as a second stage of percuta-
neous interventional treatment of multifocal athero-
sclerosis. Radial arterial pulse was not palpable at
the point of previous puncture and distally in forearm
part of radial artery. Keeping into account successful
previous recanalization of occluded RA we decided
to perform recanalization of recently occluded right
RA and reuse it for coronary TRI using deep palmar
arch access (wrist portion of radial artery) (Fig. 3,a).

After puncture and cannulation of deep palmar
arterial branch, retrograde angiography revealed RA
occlusion just proximal to superficial palmar arch
ostium and good collateral supply of distal palmar
arterial arches from another major forearm arteries
(Fig. 3,b). Recanalization using Runthrough™ wire
and subsequent balloon dilatation (2,5 mm and
30 mm long coronary balloon) was performed at the
whole length of occluded RA. Angioplasty balloon
was replaced again by 6 F TERUMO RADIFOCUS
long (25 cm) radial sheath and retrograde control
angiography was obtained. The lumen of occluded
RA was restored, but embolic material dislocation
into ulnar artery was detected with discontinuation
of antegrade blood flow (Fig. 3,c). Modified 5F cath-
eter was inserted in recanalized RA and its tip was
placed selectively in ostium of ulnar artery. Long
soft-tip (~1G) coronary wire was advanced through
the occluded segment of ulnar artery and aspiration
catheter 5F passed over the wire quite close to the
embolic material (Fig. 3, d). Antegrade blood flow
and lumen of ulnar artery were restored after extrac-
tion of two pieces of thrombus (Fig. 3, e, f). No signs
of distal embolization and hand ischemia were de-

tected. Transradial PCI was completed thereafter
using previously inserted long 6F radial sheath.
During the next 2 days good antegrade radial and
ulnar arteries pulsation and vessels patency by ultra-
sonography were documented.

Discussion

Transradial coronary interventions (TRI) are
becoming dominant in the interventional prac-
tice of many catheterization laboratories world-
wide (5, 6). After first transradial coronary angi-
ography series, performed by L. Campeau et al.
(7), radialists community accepted puncture
point of RA 3—4 cm proximal to the styloid pro-
cess of Radius as “traditional” entry point for
TRI.

Many problems related to TRI remain unre-
solved. In addition to “traditional” spasm at the
time of artery wall puncture, RA catheterization
often results in arterial diameter reduction,
negative remodeling or thrombotic occlusion in
3-19% of TRI (8). On the other hand, some pa-
tients need repeat coronary or peripheral inter-
ventions, thus the possibility of repeat RA punc-
ture seems to be very attractive. While local
stenosis of RA makes repeat intervention still
possible via the same route, total occlusion of
RA has been considered as a contraindication
for reintervention. In our previous work we have
found that length of postocclusion segment of
RA is the only independent factor for recanali-
zation success. Therefore, puncture of deep
palmar arch increases the distance from entry
point to occlusion stump and provides more
space for wire tip manipulation, correct place-
ment of vessel dilator in postocclusion segment
against stump. Vessel dilator serves as a plat-
form for wire manipulations and back up it dur-
ing recanalization of RA occlusion.

Anatomical basis for puncture of deep pal-
mar arterial arch (branch from RA) for recanali-
zation of RA occlusion:

Radial and ulnar arteries have two arterial
communications via the superficial and deep
palmar arcades. In cases of RA acute thrombo-
sis or chronic occlusion, ulnar artery and pal-
mar arcades provide good arterial supply for
palm and fingers. Arterial anastomoses also
provide RA filling distal to the puncture site and
sometimes transmit the pulsatile flow to the RA
stump. Hall J.J. and coworkers were first to
point out the possibility of collateral pulse trans-
mission (9). Obviously, if distal collateral pulse
is palpable after RA thrombosis, there is a
chance of puncture of the distal RA and can-
nulation by small (e.g. 4 or 5F) vessel dilator.
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In our previous publication we described punc-
ture site of distal postocclusion segment of RA
somewhat distal to the traditional RA entry
point, approximately at level of styloid process
of Radius. However, sometimes distal forearm
part of RA is fully occluded until superficial pal-
mar arch ostium (see Fig. 2,a), but both palmar
arterial arcades are patent. Normally, deep pal-
mar arch is much larger, than the superficial
palmar arch and has approximately the same
caliber as distal forearm part of RA, lies super-
ficially between thumb and index finger (see
Fig. 1). Therefore, we can feel arterial pulse and
puncture it. Moreover, roughly the same diam-
eter of deep palmar arch and distal RA allows
us to insert 6F sheath as we use in traditional
RA entry point. Anatomical settings provide
safe and reliable hemostasis after sheath re-
moval, because puncture site located just over
the wrist bone os Trapezium that makes a good
platform for arterial compression (see Fig. 2,a
and 3,b). In above described cases we have not
observed hematoma in wrist or forearm area
and collateral circulation through palmar arch-
es was present 2 days later after procedure.
Moreover, we suggest a hypothesis, that the
deep palmar arch can be used as an access
point for primary TRI, because it may lessen RA
occlusion rate. Basically thrombus is formed
from puncture point of RA up to the ostium of
large side branch and often RA is occluded with
ascending thrombus along its whole length be-
cause of absent of major side branches. In case
of deep palmar arch access, puncture point is
located below the ostium of superficial palmar
arch (see Fig. 1 and Fig. 2,c). Therefore, even-
tual thrombus may occur until superficial pal-
mar arch ostium as the first major side branch
and does not extend to RA itself. Furthermore
taking into account short distance between the
entry point and superficial palmar arch ostium
there are not sufficient hemodynamic condi-
tions for thrombus formation. Of course, clini-
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Recanalization of RA occlusion after previ-
ous TRI with instruments and strategy using in
coronary CTO procedures allowed us to use the
same vascular access, thus saving the con-
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palmar arterial arch.
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JHAOBACKYNAPHOE yAaNleHWe MUTPUPYIOLLErO CTEHTA
u3 nyyeBou aptepuu npu HKB
(knuHHUeckoe HabnoaeHuUe)

C.A. KypHocoB™, A.H. AnekcaHoB

6Y3 MO “MockoBckuii 06,1aCTHOV Hay4YHO-UCCAE[0BaTeIbCKN KITMHUYECKUA MHCTUTYT
umenn M.®. Bnaanmmpckoro”, Mocksa, Poccus

BBepneHue. Murpaumns CTEHTOB C CUCTEMbI LOCTaBKU B KOPOHAPHbIX apTepUsiX SABIISIETCS PELAKUM XUSHEYrpo-
XKarKoLMM OCJIOXHEHUEM TPU YPECKOXHOM KOPOHapHOM BmeLuartesibcTee (HKB).

Martepuan u metogabl. [layneHTka 67 et ¢ murpaumveri cteHta Bo BpemMs YKB npu XpoHU4eCcKovi TOTasibHOMU
OKKJI03UM, A€ HEOPAMHAPHO UCM0JIb30BaJIOCk YCTPOKCTBO AJ1s Brorcumy Muokapaa.

OGcyxpaeHue. B HalleM KIMHUYECKOM HabJ/ItloAeHnn HaM Yaaa0Ch AOBECTU MOTEPSIHHbLINA CTEHT B JIyHEBYHO
aptepuio rno meroavke bassioHa C neperieTeHueMm AByX MPOBOAHVKOB rpv rnoanepxke karerepa EBU.
DuHanbHOE N3BIEYEHNE BbIMOJIHEHO GUOMCUIHBIMU LUMMILIAMY, KOTOPbLIE BO3MOXHO MPOBECTU Yepe3 TPaHC-
panuabHbIv MHTPpoAbiocep 6 Fr.

3akntoveHue. [peacraBieHHOe KJIMHUYECKOe HabloAeHNE 40Ka3blBAET HEOOX0ANMOCTb HaIM4Yus crieyma-
JIN3UPOBAHHbIX YCTPOWCTB U BJIaAeHUS OfpeneseHHbIMY HaBblkaMu 0rnepaTtopoM 4Jis yaaeHUs: UHOPOLAHbLIX
Tesn (CTeHThl, OTopBaBLUnecs: 6asiioHbl M 0O60PBaBLUNECS] MPOBOAHUKN) B KaXA0W PEeHTreHOXUPYPru4yecKom
ornepaunoHHOMN.

KnoyeBble cnioBa: rnotepsi CTeHTa, MUrpaumns CTeHTa, AnNC/oKaLUms/CMeLLeHne CTEHTa, YPECKOXHOE KOPO-
HapHoe BMeLLaTesIbCTBO

Endovascular removal of a migrating stent
from the radial artery with PCl (case report)

S.A. Kurnosov*, A.N.Alexanov
M.F. Vladimirsky Moscow Regional Clinical and Research Institute (MONIKI), Moscow, Russia

Introduction. Migration of stents from the delivery system in the coronary arteries is a rare life-threatening
complication of percutaneous coronary intervention.

Materials and methods. A 67-year-old female patient with stent migration during PCI for chronic total
occlusion, where an extraordinary myocardial biopsy device was used.

Discussion. In our clinical observation, we managed to bring the lost stent into the radial artery using the
balloon technique with interlacing of two wires with the support of a guide catheter. Final extraction is performed
with biopsy forceps, which can be passed through a 6Fr transradial introducer.

Conclusion. The presented clinical observation proves the need for specialized devices and possession
of certain skKills by the operator to remove foreign bodies ( stents, torn balloons and broken wires) in each X-ray
surgical operating room.

Keywords: stent loss, stent migration, stent dislocation, percutaneous coronary intervention (PCl)

BeepneHue

Mwurpaumsi CTEHTOB C CUCTEMbI OOCTaBKU
B KOPOHAPHbIX apTepusax (BSETCS pPenkmm
XXN3HEYrPOXaloLWMM OCITOXHEHNEM MPU YpecC-
KOXHOM KOpoHapHoM BMmewatenbctee (YKB)
(1). BTO0 MOXET MMeTb MNOTEeHUMAsNbHbLIE MO-
CcnencTBus, BKJOYas TpoMO03, MHGapKT MUO-
Kapoa n cmepTb (2-4).

B npoBegeHHOM MeTaaHanm3e KINHUYECKUX
HaboOeHUIN ONNCHIBAIOTCS Pa3/INYHble METOObI
M3BJIEYEHUSI CMELLIEHHbLIX CTEHTOB M APYIrX NHO-
POAOHbLIX TEJ C BbICOKMM NOKa3aTesieM ycrnexa, HO
BCE OHU TPebylT MHOMO BPEMEHU, YTO MOXET
narybHo ckasaTbCda Ha NauyeHTax B reMoaviHa-
MUNYECKN HECTAOWIBHOM COCTOSIHUM C HAPYLLEH-

SHAoBacKynspHOE yaanaeHne MUrpupyoLLIero CTeHTa n3 y4eBou aptepun rnpu YKB

(KnMHn4Yeckoe HabaaeHve)

HbIM KPOBOTOKOM B KOPOHAPHOM apTepuun.



TPUBYHA MOJIOAbIX CMELUNAJINCTOB

MpuBoaMM ycrnewHoe KNnHmn4yeckoe Habnto-
neHue 67-neTHer naunmeHTKM ¢ Murpauuen
cTeHTa BO BpemMsi YKB npu xpoHuyeckom To-
TanbHON OKKNO3MM (XTO), roe HeopAVHapPHO
MCMNOJIb30BaNiOCb YCTPOWCTBO Ansi Guoncumn
Mumokapaa.

Martepuan n metoabl

KnuHn4deckasi xapaktepuctvka naumeHTa

MaumeHTka 67 neT noctynmuna ¢ TUMNUYHbIMUK Xa-
no6amMu Ha KIIMHMYECKYIo KapTUHY CTeHOKapaMn Ha-
nps>keHnss B pamkax Il pyHKUMOHanNbLHOro knacca
(PK), HacTosILee yxyOlleHne KOTOPOM BO3HUKIIO B
nioHe 2020 r. Bnepeble 3ameTuna ogbilKky 1 ctana
OTMEYaTb CHUXEHWNE TONIEPAHTHOCTU K GU3NYECKNM
Harpy3kam B 2018 r. M3 aHamHe3a M3BECTHO, 4TO
6onee 13 neT cTpagaeT caxapHbiM AnadbeTom 2 Tuna
M runepToHuyeckon 6onesHbto |l ctagumn, no noso-
0y KOTOPbIX PEryisipHO NpUHUMaeT MeaMKaMeHTOo3-
HYIO Tepanumio C NONOXUTENbHbIM 3 dekToM. Takxe
MMEeEeTCAa NPeaoXVpeHne C MHOEKCOM MaccChl Tena
27,2 kr/m?2. Ha ¢poHe BbILLEN3I0XEHHbIX NaToN0rnn
y MauVEeHTKM BO3HUKAW crepyloLlime CONyTCTBYIO-
wme 3aboneBaHua: HenponudepaTMBHasa onabeTum-
yeckas petumHonaTtus oboux rnag; guabertmnyeckas
MOSIMHENPONATUA CEHCOPHOM GOpMbl U ANCTaSb-
HOro Tuna; anabeTnyeckas MakpoaHrmonaTmus: ate-
POCKIEPOTUYECKOE MOPAXKEHNE APTEPUN HUKHUX
KOHEYHOCTEW; CUHOPOM AnabeTU4eCcKor CTOMbI Hel-
pouvwemmnyeckor ¢Gopmbl, NO MNOBOAY KOTOPOro
B 2020 r. 6bina BbiNonHeHa amnyTtauma Il nanbua
NIEBOWVI CTOMbI.

JaHHble npoBeaeHHbIX HeMHBAa3UBHbIX 006C/1e0-
BaHuii. Ha OKIT oTMevyaeTcs CuHycoBasi TaxmapuTt-
mua ¢ HCC 75-100 B muHyTy 1 AB-6nokaga | ctene-
HX, MO MOBOAY KOTOPLIX MPUHUMAET MyJfibCypexalto-
wyto Tepanuio Ouconpononom. [Tlpu  3OxoKlr
rnobanbHasa 1 nokanbHas COKPaTUMOCTb MUokapaa
NIeBOro xenynoyka He HapylweHa, ®B 60%. MNpwu ynb-
TpassykoBoii gonnneporpadum (Y3AI): no 6paxmo-
uedanbHbIM apTepuUsiM MarucTpasnbHbIi KPOBOTOK,
rmnonnasus neson MNO3BOHOYHOM apTepun (MA)
n gedopmauusa cermenta V1 npasow MNA. Mpwn Y34
apTepuin HUXXHUX KOHEYHOCTEN OTMevaeTcs TypOy-
JNIEHTHbIN TUM KPOBOTOKA B Pa3/INYHbIX JIOKanM3aum-
S1X, B YACTHOCTW 13-3a CTEHO30B Ha 60-65% B NpoK-
cuMarnbHOWM TpeTn nepegHer 6onbLebdbepLoBon ap-
Tepun cneea, a TakXe OTCYTCTBME KPOBOTOKa
BC/IeACTBME OKKJII03MK NpaBow 3aaHel 6onbluebep-
uoBoii aptepun (BB6BA) 1 cerMmeHTapHbIX OKKJTHO3UI
nesoii 36BA. Takxe NOCTOAHHO NPUHMMAET aLeTus-
CanMuMIIOBYIO KUCOTY, pMBapOKCoOaH 1 runonannm-
LEMUYECKYIO Tepanuio.

JaHHble uvHBa3MBHOro o6cen0BaHus: nog,
MECTHOW aHacTe3nen TpaHcpaananbHbIM JOCTYNOM
cnpaBa BbIMNOJIHEHA CENEeKTUBHAA KopoHaporpa-

dusa, Ha cepudax KOopoHaporpamMm KOTOpowW npw
PEHTreHrockonNun BU3Yyannu3npyrTCa MNPU3HaKn
KanbLMHO3a KOpoHapHbIx apTepuin. Cteon JIKA 6e3
reMoaviHaMmM4yecky 3HauYuMbIX nameHeHun. NVIDKB
CO CTEHO30M B AucTanbHOM cermeHte go 60%.
OB npeacrtaBneHa KpynHOM OOMUHUPYIOLLEN BTO-
pori mapruHaneHon BeTBbio (BTK2) ¢ XTO B cpea-
HEM CEerMeHTe, OMcTasibHOe 3anoJIHEHME pycna no
BHYTPUCUCTEMHbIM Konnatepanam (Rentrop-1-2).
B nepBoii MapruHanbHoOM BETBM OTMe4yatoTcs cy6-
TOTasIbHblE CTEHO3bl YCTbSl U MPOKCUMANbHOW Tpe-
TN, KOTOpas UMeeT Manbiii Kannubp. B npokcumans-
HOM cermMeHTe KA XxpoHu4yeckas ToTasbHas OK-
K031 C OAUCTaNbHbIM 3aroJIHEHMEM pycna no
BHYTPUCUCTEMHBIM N MEXCUCTEMHbIM Konarepa-
nam (Rentrop-1), npaBbli TUNM KPOBOCHAGXEHUSA
mMumokapga (puc. 1).

SYNTAX Score 30,5. YuuTbiBasa gaHHble KOPOHa-
porpadum 1 KIMHUYECKYID KapTUHY CTEHOKapAaumn
Il K, naumeHTke nokasaHo BbINOSIHUTL MEepPBbIM
aTtanom pekaHanuzdauymo XTO BTK2.

OHO0BaCKyNspHOE BMeLlaTenbCTBO: NPOBOAHU-
KoBbIl kateTep EBU 6 Fr no3mumoHnpoBaH B yCTbe
cteona JIKA, BbINONIHEHA HABUTraLMOHHAs aHrnorpa-
dwus. MepBbli KOPOHapHbIA NpoBogHMk 0,014” 3a-
BeAeH B UCTUHHbLIA npoceeT OB manoro kanubpa.
3artemMm npu nopaepxke GannoHHOro Kkaretepa co
cmeHon nposoaHukos 0,014” (Whisper ES, Pilot 50,
Gaia First) BbiImonHeHa pekaHannsaums XpOHNYECKOm
okkno3um BTK2 ¢ panbHenwmmMmun npegunaraumamm
pekaHannaoBaHHOW oKkkA3uK GannoHamu 1,0 x 5,
1,5%x10, 2,5 %15 mm (puc. 2).

Ans Bu3yanusauum OKOHSIaTEeNbHbIX pe3yrbra-
TOB pekaHanMsauum apTepumn UCnonb30BaaCs Noja-
nepxmpatrowmii katetep Corsair (puc. 3).

MN3-3a MHOXECTBEHHbIX OUCCEKLNIA B CPeaHEM
otoene BTK2 Obin BbIGpaH CTeHT 2,5 x 26 MM.
Bcnegcteue rpyboro kanbumHO3a U U3BUTOCTU
apTepun 3a 06nacTb pekaHaIN30BaHHOW OKKJIIO-
311 MOCe BbINOJIHEHHOW Npegunataunum 3aBecTu
CTEHT C MepBOM MONbITKM HE yaanocCb, YTO noTpe-
6oBano MNOBTOPHOM aHrMonaacTuUkM Hekomnna-
€HTHbIM 6GannoHom. [lpu peTpakumm CcTeHTa
B MPOBOOHWKOBbLIV KaTeTep npou3oLluna ero Mu-
rpaumsa ¢ 6annoHa noctaBkm B obnactu nepexona
cteona JIKA Ha BTK2.

Mpn nopnepxke 6annoHa 2,5 x 15 MM ¢ nepe-
nneTeHneM OByX KOpoHapHbIX npoBoaHnkos 0,014”
CTEHT HM3BEAEH B NPOBOAHNKOBBIV KaTeTep (puc. 4)
1 o0wmm obpazoBaHHbLIM “KOHIIOMepaToM” goBe-
[EH A0 AVUCTanbHOro OTAeNna y4eBon apTepun.

M3-3a BbIpaXEHHOro crnasma Jly4eBO apTepumn
BO BPEMS N3BAEYEHUS “KOHITIOMepaTta” CTEHT COCKO-
4YWJT C KOHCTPYKLMK 1 OCTancs B cocyae (puc. 5).

MonbITkKM 3aBECTU MPOBOAHUK YEPE3 UCTUHHbIN
NPOCBET CTeHTa 4/ dasibHEeNLWen ero nMnnaHTa-
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Puc. 1. KopoHaporpadusa JIKA u MKA.

Puc. 2. PekaHannsaumsa okkno3mm BTK2 ¢ nocnepyto- Puc. 3. AHrnorpadusa auctanbHbix otaenos BTK2 yepes
LMW MHOFOKPaTHbIMI GanfIoOHHBIMY aHMMOMAacTUKaMm. kaTtetep Corsair.

Puc. 4. HuseeneHne KOPoHaApHOro cTeHTa (6enasa cTpeska) Ha NPOBOAHMKOBOM KaTeTepe npu noanep>Xxkm 6ansioH-
Horo kateTtepa 2,5 x 15 MM (4epHas cTpenka) C nepenyieTeHNEM ABYX KOPOHAPHbLIX MPOBOAHNKOB.

OHpaoBackynsipHoe yaaneHne MUrpupyroLLLEro CTEHTa U3 JIydeBow apTepuun rpu YKB 31
(KnuHn4eckoe HabnoaeHve)
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Puc. 5. CTeHT B gncTanbHblii 0TOEN Jly4eBO apTepun.

Puc. 6. YoaneHuve cTteHTa 13 Ny4eBOl apTepUn. a — UCXOOHOE COCTosiHME; 6 — yaaneHune
npoogHuka 0,014”; B — 3aBefeHme GuoncuiiHbix WMnuoB 5,5 Fr n 3axeart cTeHTa; r — yaa- Hasa

neHune CTeHTa.

uMn He ypanucbk. Torga 6biin BbIMOAHEHbI NOMbITKA
3axBaTa CTeHTA MO TEXHUKE NepenieTeHNs HECKOb-
KMX NPOBOAHUKOB U MCMNONb30BaHUSA NeTn-3axBa-
Ta. Ho K ycnexy OHU TakXe He NpuBEN.

B rbyY3 MO “MOHUKUN nmeHn M.®. Bnagnmup-
ckoro” B 2020 r. 6bna BhINMOJSIHEHA NepBas TPaHC-
niaHTaums cepaua B CUCTEME 3[4paBOOXPaHEHUS
Mockosckoin obnactu. lNMauyeHTam, nepeHecLInMm
TpaHCrIaHTaumio cepaua, ¢ onpeneneHHon nepuo-
OMYHOCTbLIO BbIMOHAOT BUoncum Mruokapaa, TkaHu
ANs KOTOPOU 3abmpatoTcs NPy NOMOLLM crneumanm-
3MpoBaHHbIX wWmMnuoB Biopsy Forceps (Cordis).
Bnarogaps [aHHbIM WMNULAM, KOTOpble MMenn
BHELLHMIM pa3mep 5,5 Fr, yganocb 3axBaTUTb CTEHT
1 BbIBECTU €r0 Yepes TpaHCpaanabHbIli MHTPOAbIO-
cep 6 Fr (puc. 6). Npu KOHTpONbHOW aHrvuorpadum
JNIy4eEBOW apTepun — NMPU3HAKOB NaTonorum He obHa-

py>XeHo (puc. 7).

Puc. 7. KoHTponb-
aHrnorpadpua
Jly4eBOW apTepun.

Puc. 8. KoHTponbHasa kopoHaporpadus JIKA.
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OTMevalnTCa MHOXECTBEHHbIE JIMHENHbIE AUC-
cekumm BTOPOMN MaprmHanbHOM BETBU C HEAUMUTU-
PYIOLWMM KPOBOTOKOM M KPOBOTOKOM MO apTeEPUaM
TIMI-III (puc. 8). Beuay onntenbHOCTM BMeLLATENb-
CcTBa, OOJbLLIOro KONMYecTBa BBEAEHHOIrO KOHTPAacT-
HOro nmpenaparta v BPEMEHU PEHTIEHOCKOMUU NpU-
HATO pEeLlEHVE NPeKPaTUTbL BMELLAaTeNbCTRO.

MaumeHTKa BbINMCcaHa Ha 3-1 CyTkM noa Habno-
[EeHMe Bpada-kapamosiora no MecTy XUTEeNbCTBa.
KapanokoHcunnym pekomMeHaoBan pnganbHellee
naaHoBoe aTanHoe YKB.

O6cyxpeHue

Takne OCNOXHEHUS, KaK MUrpaLns CTEHTOB
C CUCTEMbI A0CTaBKU, OTOpBaBLUMECS BaNNOHbI
1 o6opBaBLUNECS NMPOBOAHUKM BO BPEMS MPO-
BeoeHunsa YKB, cnydaloTca OOBOJSIBHO pPenko
1 TpebyloT OT onepaTopa NPUHATUSA OOMNOJSIHU-
TeNbHbIX, 3a4acTyl0 HECTAHAAPTHbIX U HEOPAMU-
HapPHbIX PELUEHUA.

9T cobbITUA FPO3AT PasBUTUEM LIENOro
psiaa OCNOXHEHUN — Auccekummn, nepdpopaumnu,
Tpomb03a, MHpapkTa mMuMokapaa u ambonum
B CUCTEMY LiepebpasibHblx apTepuin (2-4).

3a paHHble ocnoxHeHua BO Bpems YKB
MOryT OblTb OTBETCTBEHHbI MHOXECTBEHHbIE
MEexaHN3Mbl, BKJIl0YaA U3BUTOCTb UN/WUN Kasb-
LMHO3 KOPOHapHbIX COCYAOB, OTKa3d OT npe-
amnataumm, peTtpakuum 6annoHa u cTeHTa
B MNPOBOAHMKOBLIA KaTeTep, NoTeps cTeHTa

Introduction

Migration of stents from the delivery system
in the coronary arteries is a rare life-threatening
complication of percutaneous coronary inter-
vention (PCI) (1). It can result in potential con-
sequences including thrombosis, myocardial
infarction and death (2-4).

The meta-analysis of clinical reports de-
scribes various extraction techniques for dislo-
cated stents and other foreign bodies with a
high success rate, but all of them require a lot of
time which can adversely impact the hemody-
namically unstable patients with affected coro-
nary blood flow.

Here we describe a successful clinical case
involving a 67-year-old female patient with
stent migration during PCI for chronic total oc-
clusion where an extraordinary myocardial bi-
opsy device was used.

Materials and methods

Clinical characteristics of a patient

A female patient 67 y.0. was admitted with com-
plaints typical for Ill FC exertional angina, her status

npuv rnepecevyeHnmn ¢ paHee MMNAAHTUPOBAH-
HbIM CTEHTOM, OUCCEKUWUs MNOocie aHrmonna-
CTUKW, HEBO3MOXHOCTb 3aBedeHusi GannoHa
M CTEHTa Yepes CTEHO3, NPsIMOe CTEHTUPOBA-
HVNE reMOAVHaMUYECKU 3HAYMMOro CTEeHO03a,
naoxas nogaepXxka NPoBOOHUKOBOro Kkarete-
pa n gedopmaums cTeHTa (2).

MeToapbl N3BNEYEHUS CTEHTOB 1 APYINX NHO-
POOHbLIX TEN BKIOYAlOT B cebsi: meTon 6annoHa,
TEXHUKY C ABYMSA MPOBOAHMKAMM, TEXHUKY NEeT-
Nsi—3axBaT, UCMOJIb30BaHUE OUANAPHbIX LLNI-
uoB, Cook-ycTponcTeo gns nasnevyenus opar-
MEHTOB U PETPUBEP-YCTPOWCTBO.

B HaweMm KIMHMYECKOM HabGMAEHUN HaMm
yOanocb OOBECTM MOTEPSIHHbLIA CTEHT B Jly4e-
BYIO apTepuo No MeToauke 6annoHa c nepe-
nJeTeHnemM AByX NPOBOAHMKOB MpPu NOAOEPXK-
ke katetepa EBU. ®duHanbHoe mn3BneyveHme
BbIMOJSIHEHO BUOMCUAHBIMU LLUMMNLAMU, KOTOPbIE
BO3MOXHO MPOBECTU YEPES TPaHCPaanabHbIN
MHTpoabtocep 6 Fr.

3aksoyeHue

lMpeapcTaBAeHHOE KNMHUYecKkoe HaboaeHne
[0Ka3bIBAET HEOOXOOMMOCTb HaIMuMa cneuya-
NIN3NPOBAHHbIX YCTPOMNCTB U BRageHus onpeae-
JIeHHbIMW HaBbIKaMy OnepaTtopoM And ynane-
HUSI MHOPOAHbIX Ten (CTEeHTbl, OTOPBaBLUMECS
6annoHbl 1 060pBaBLUMECS MPOBOAHWKN) B KaX-
L0V PEHTFEHOXVPYPIrMYECKOM ONepauMOHHON.

deteriorated since June 2020. She firstly noticed
shortness of breath and decreased exercise toler-
ance in 2018. It is known from the medical history
that she has been suffering from type 2 diabetes
mellitus and stage lll arterial hypertension for more
than 13 years for which she regularly takes medica-
tions with a positive effect. Additionally, she has pre-
obesity with BMI of 27.2 kg/m?. On the background
of the above conditions, the following concomitant
diseases occurred: bilateral non-proliferative dia-
betic retinopathy; distal type of diabetic sensory
polyneuropathy; diabetic macroangiopathy:lower
extremities atherosclerosis; neuroischemic diabetic
foot for which the 3rd toe of the left foot was ampu-
tated in 2020.

Non-invasive investigations: ECG - sinus tach-
yarrhythmia, HR = 75—-100 bpm and grade | AV block
for which she takes heart rate lowering therapy with
bisoprolol. On EchoCG the global and local myocar-
dial contractility of the left ventricle is normal, EF =
60%. Brachiocephalic ultrasound dopplerography
(USDG): magistral blood flow, hypoplastic left verte-
bral artery (VA) and deformed V1 segment of the
right VA. Lower extremities USDG: turbulent blood

SHAoBacKynspHOE yaanaeHne MUrpupyoLLIero CTeHTa n3 y4eBou aptepun rnpu YKB
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flow in various locations particularly due to 60-65%
stenoses in the proximal third of the left anterior tib-
ial artery, as well as occluded right posterior tibial
artery (PBA) and segmental occlusions in the left
PBA. She also continuously takes acetylsalicylic
acid, rivaroxaban and lipid-lowering therapy.
Invasive investigations: selective coronary angi-
ography was performed under local anesthesia via
the right transradial access. There is an X-ray evi-
dence of calcified coronary arteries. The LMCA has
no hemodynamically significant stenoses. There is a
60% stenosis in the distal LAD. The LCX is repre-
sented by the large dominant second marginal
branch (OBM2) with CTO in the middle part with
distalfillingviaintra-systemcollaterals (Rentrop-1-2).
The first marginal branch has subtotal stenoses from
the orifice and in the proximal third, the artery is of
small diameter. The proximal part of RCA is occluded
with distal filling via intra-system and inter-system

collaterals (Rentrop-1); the right type of myocardial
blood supply is present (Fig. 1).

Syntax score — 30.5. Given the coronary angiog-
raphy results and presence of Ill FC exertional angi-
na, the patient is indicated to recanalize the chronic
total occlusion of OMB2 as the first step.

Endovascular intervention. The guiding catheter
EBU 6 Fr was placed into the LCA orifice, and the
navigational angiography was performed. The first
coronary wire 0.014” was introduced into the true
lumen of small LCX. Then, supported with a balloon
catheter and after changing the wires 0.014”
(Whisper ES, Pilot 50, Gaia First), occluded OMB2
was recanalized followed by pre-dilatations with
1.0x5mm, 1.5x 10 mm and 2.5 x 15 mm balloons
(Fig. 2).

To visualize the final results of recanalization mir-
cocatheter Corsair was used (Fig. 3).

Fig. 1. Coronary angiography of LCA and RCA.

Fig. 2. Recanalization of LMA2 occlusion followed by
multiple balloon angioplasty.

Fig. 3. Angiography of the distal LMA2 through a Corsair
catheter.
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Fig. 4. Deployment of a coronary stent (white arrow) on
a guide catheter supported by a 2.5 x 15 mm balloon
catheter (black arrow) with interlacing of the two coronary
wires.

Fig. 5. A stent in the distal radial artery.

Due to heavily dissected middle part of OMB2,
a stent 2.5 x 26 mm was chosen. The first attempt to
introduce the stent through the recanalized occlu-
sion after predilatation failed due to severe calcifica-
tion and tortuosity which required repeated angio-
plasty with a non-compliant balloon. When the stent
was retracted into the guiding catheter, it dislocated
from the delivery balloon in the area between the
LMCA and OMB2.

Supported by the 2.5 x 15 mm balloon with inter-
lacing of two 0.014" coronary wires, the stent was
retracted into guiding catheter (Fig. 4) and brought
to the distal part of the radial artery “en bloc”.

As the radial artery was severely spastic during
“bloc” extraction, the stent separated and remained
in the artery (Fig. 5).

The attempts to introduce the wire through the
true lumen of the stent for its further implantation
failed. Then, attempts to capture the stent using the
several wires interlacing technique and snare loop
techniqgue were made. But they were unsuccessful.

The first heart transplantation in the Moscow re-
gion was performed in the MONIKI named after
M.F. Vladimirskii in 2020. Patients who had heart
transplantation undergo myocardial biopsy with a
certain frequency and the tissue samples are ob-
tained using the specialized biopsy forceps (Cordis).
Using these forceps with outer size of 5.5 Fr, we
could capture the stent and remove it through the
transradial introducer 6Fr (Fig. 6). The control angi-
ography demonstrates the normal radial artery
(Fig. 7).

There are multiple linear dissections of the sec-
ond marginal branch with non-limiting blood flow
(TIMI-1T) (Fig. 8). It was decided to terminate the in-
tervention due to prolonged duration of intervention,
large amount of administered contrast media and
X-ray time.

The patient was discharged on Day 3 under the
supervision of a cardiologist at her place of resi-
dence. The heart team recommended further elec-
tive staged PCI.

Discussion

The complications such as migration of
stents from the delivery system, torn balloons
and broken wires during PCI occur quite rarely
and require the operator to make additional,
often non-standard and unusual decisions.

These events threaten the development of
a range of complications — dissection, perfora-
tion, thrombosis, myocardial infarction, and
embolism into the cerebral arteries (2—4).

Multiple mechanisms may be responsible
for these complications during PCI including
tortuosity and/or calcification of the coronary
arteries, refusal from predilation, retraction of
the balloon and stent into the guiding catheter,
loss of stent when crossing with previously im-
planted stent, dissection after angioplasty, ina-
bility to introduce balloon and stent through
stenosis, direct stenting of hemodynamically
significant stenosis, poor support of guiding
catheter, and stent deformation (2).

OHpaoBackynsipHoe yaaneHne MUrpupyroLLLEro CTEHTa U3 JIydeBow apTepuun rpu YKB
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Fig. 6. Removal of the stent from the radial artery. a — initial state; b — removal of the wire Fig. 7.
0.014”; ¢ — insertion of 5.5 Fr biopsy forceps and grabbing the stent; d — stent removal.

Control
angiography of the
radial artery.

Fig. 8. Control coronary angiography of the LCA.

Extraction techniques for stents and other
foreign bodies include: balloon trapping tech-
nique, two wires technique, loop snare tech-
nique, the use of biliary forceps, Cook basket
extractor and retriever.

In our clinical observation, we managed to
bring the lost stent into the radial artery using
the balloon technique with interlacing of two
wires with the support of a guide catheter EBU.
Final extraction is performed with biopsy for-

ceps, which can be passed through a 6Fr tran-
sradial introducer.

Conclusion

The presented clinical observation proves
the need for specialized devices and posses-
sion of certain skills by the operator to remove
foreign bodies (stents, torn balloons and bro-
ken wires) in each X-ray surgical operating
room.
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N'MOpuaHOe NneyeHUe MHOroypoBHEBOIO NOPaXKeHHUs
KapoTUAHbIX apTepui (KNMHUUeCcKoe HabnlogeHue)

C.A. KypHocoB™*, A.B. KopyaruH

Y3 MO “MockoBckuii 061aCTHOM HayHHO-MCCEeA0BaTeIbCKMNE KIIMHNYECKNIA MHCTUTYT
umenn M.@. Bnaanmmpckoro”, Mocksa, Poccusi

BBepneHue. OCHOBHbIMY METOAAMM [J1Si BOCCTaHOBJ/IEHUS] MPOCBETa KapOTUAHbIX apTepui SIBSIIOTCS CTEHTU-
POBaHWe COHHbIX apTepui 1 KapoTUAHAas SHAaPTEPIKTOMUS.

KnuHunuyeckoe HaGnwpeHue. [lpeacraB/ieHo KIMHUYECcKoe HabogeHve naumeHTa 63 1eT ¢ MHOroypoBHe-
BbIM MOPAaxXeHNEeM JIEBOro kapoTuaHoro bacceriHa. lNpeaonepaunoHHoe obcienoBaHne BKIIOHasno: iabopa-
TOPHbIE aHaJIN3bl, Y/IbTPAa3BYKOBOE AOIMIEeporpagnieckoe NCccaenoBaHne, MyJabTUCTINPAIbHYIO KOMIbIOTED-
Hyto ToMmorpaguio. NaumeHTy BbINOJIHEHO rMOPUAHOE BMELLIATEe/IbCTBO Ha JIEBOM KapOTUAHOM CErMeHTe
B YCJIOBUSIX PEHTF€HOONEPAaLIMOHHOM.

3aknoveHue. OgHOMOMEHTHOE COYEeTaHNe 3HAOBAaCKYJISIPHBIX U XUPYPru4eCckux MEeTOA0B PeBacKyispu3a-
LMy KapoTuaHOro bacceriHa siB/11eTcs OAHVUM 13 COBPEMEHHbIX BAPUAHTOB JIEYEHUS AJ1S NaLnNeHTOB, KOTOPbIE
HaxoaAsiTCsl B rpyrire BbICOKOro XUPypru4eckoro pyucka.

KnioueBblie cnoBa: CTEHTUPOBaHNE, 3BEPCUOHHASI KapOTUaHas SHAAPTEPSKTOMMUS, 0bLLasi COHHas apTepus,
BHYTPEHHSISI COHHasl apTepusi, 3HA0BACKYISPHas XUpyprisi

Hybrid management of multilevel carotid lesions
(a clinical case)

S.A. Kurnosov*, A.V. Korchaguin

M.F. Vladimirsky Moscow Regional Clinical and Research Institute, Moscow, Russia

Introduction. The main methods for the restoration of carotid arterial lumen are carotid arterial stenting
and carotid endarterectomy.

Clinical case. The authors describe a case of a 63-years old patient with multilevel lesions of the left carotid
territory. Preoperative examination included laboratory study, ultrasound Doppler investigation, multispiral
computed tomography. The patient underwent hybrid procedure in the left carotid segment in the CathLab.
Conclusion. Simultaneous combination of endovascular and surgical revascularization of the carotid territory
is one of the modern options of management for the patients at high risk for surgery.

Keywords: stenting, eversion carotid endarterectomy, common carotid artery, internal carotid artery,
endovascular surgery

BeepeHue

CTeHOTHYEeCKOEe NOpaxeHne COHHbIX apTe-
pui 9BNSIETCA OCHOBHOM NPUYUNHON NLeEMUYe-
CKOro uHcynbeTa. JleyeHme gaHHOM NaToaorum
COCTOUT N3 KOHCEPBATMBHOW Tepanun 1 peBa-
CKynsipusaumm COHHbIX aptepuin (1).

OCHOBHbIMM MeTogamMu AJI9 BOCCTAHOBIE-
HUS NPOCBETa KAPOTUAHbLIX apTEPUI ABNAOTCS
CTEHTUpPOBaHME COHHbIX apTepuin (CCA) n ka-
potugHas sHgapTepakTomus (K3).

B 2018 r. EBponeiickoe obLLecTBO cocyam-
CTbIX xupyproB (ESVS) o6HOBWIO CBOU peko-

MeHOauun, B KOTOPbIX akLUEeHTUPOBano BHUMa-
HMe Ha ponu koHcepBaTuBHoM Tepanuu, CCA un
K3 y cMMNTOMHbIX 1 aCMMNTOMHbIX ©0JIbHbIX
(2, 3). B ykazaHHbIX pekoMeHaaunsax obo3Ha-
yeHa BaXkHas pPoJib 06enx MeToauk KapoTua-
HOW peBackynsapusaumn, Npyu 3ToOM OTMeYaeT-
ca 6onee HU3KMIM KNnacc pekoMeHgaumim y npo-
uenyp CCA, ycTaHOBMEHHbIV NO pe3yfbratam
psha ycTapeBLUUX PaHAOMU3NPOBAHHbLIX WNC-
CNenoBaHuli, HE COOTBETCTBYIOLLMX YPOBHIO
COBPEMEHHOMN 3HO0BACKYNAPHOW MPaKTUKU.
MpumMmeHeHne rMbpunaHOro nNoaxoaa B e4eHumn
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3LIENIOHNPOBAHHOIO CTEHOTUYECKOIro rnopaxe-
HUS KapOoTUAHOro GacceiHa, Ha Haw B3rnsA,
sIBNSieTCs nepcnekTMBHbIM MEeTOAOM BOCCTa-
HOBJIEHNS NPOCBEeTa KAPOTUAHbBIX apTEPUA.

KnuHnyeckoe HaGnogeHue

B rbY3 MO “MOHUKWN nmernn M.®d. Bnagnmmnp-
ckoro” obpatuncs nauneHT b., 63 neT, ¢ xanobamu
Ha OoHeMeHue Cc nocneaytolen 60/1e3HEeHHOCTbIO
B 06eUMX HMXKHUX KOHEYHOCTSAX Npu xoapbe Ha anc-
TaHumio 20 m. Co cnoB naumeHTa N3BECTHO O CHU-
XXEHUN ANCTaHUMN 6e36051eBO X0Ob0bl B TEYEHME
nocnegHux 5 net. MNpwn ynsTpazsykoOBOM A0MNMAEPO-
rpadpudeckom uccnegosaHun (Y3OI) BbisiBNEHbI
06INTEPUPYIOLWMIA aTEPOCKIEPO3 HUMXKHUX KOHEeY-
HOCTEW, XpOoHMYecKasi UWEMUS HUXHUX KOHEYHO-
cten IV cT. no knaccudpukaumm PoHTEenHa—
Mokposckoro. B vione 2021 r. nauMeHTy 6bin Bbl-
MOJSIHEH MEPBbLI 3TaN NEYEHUS apTEPUN HUXKHUX
KOHEYHOCTEN npenapaTtoM HeoBackynreH 1,2 mr
B MblILLLIbI NeBbIX 6eapa n roneHn. MNMpu cKpUHUHIO-
BOM ob6cnepoBaHun Y3 6paxmouedanbHbix apTe-
puin (BLUA) y nauneHTa 66110 BbiIBIEHO MHOTOYypPOB-
HEBOE MOpaxKeHNe NeBOro KapoTUAHOro baccenHa,
a nmeHHo 60-70% ycTbeBOW CTEHO3 fIeBON 00LLEN
coHHol apTepun (NOCA) 1 90% cTeHO3 NeBoW BHy-

TpeHHel coHHol apTepun (NBCA) ¢ Vs — 358 cm/c.
BbinonHeHbl nabopaTopHble aHaNn3bI.

B aHamHe3e: runepToHuyeckas 6onesHsb Il cta-
oun, puck 4, XbIN 3 ctenenn (CKd - 50 mn/
MUH/1,73 m?).

MCKT ¢ koHTpactupoBaHuem aoptbl v BLIA:
arepocknepos aopTbl 1 BLA; n3aMmeHeHunsa B npaBom
remucdepe BCneacTeme nepeHeceHHoro Hapyle-
HUS MO3roBOro kKpoBooOpalleHus; nedopmauus
BLA ¢ ob6eux cTtopoH; Tvn 3 oTxoxaeHusa BLA ot
aoyrm aopTbl, cteHo3 NBCA (67% NASCET, 80%
ECST) 3a cuyeT aTtepocknepoTU4eckon OnsLKn C
HEPOBHbLIMN KOHTYpamMu; 65% yCTbeBOW CTEHO3
nOCA (puc. 1).

Onepauwms: 6annoHHaa aHrMonaacTuka co CTeH-
TupoBaHnem OCA 1 NeBOCTOPOHHSAS KapoTuaHas
3BEPCUOHHAsA 3HOAPTEPIKTOMMUS.

Xoa onepaumny: NCnonb3ys MNpaBblii paavanb-
HbI OOCTYM, AMArHOCTUYECKUM KaTeTepoMm pig tail
6 Fr BbiInONIHEHA NOANMPOEKLMOHHAs aHrmorpadus
NIeBOro kapotmagHoro 6accenHa n ayru aopThbl, Ha
KOTOpOW 6blN NoATBEPXAEH CTeHO3 ycTbsa NOCA c
notepe npoceeTa Ha 75-80% (puc. 2).

Xunpypruyecknm cnocobom BblOENEHbl JIEBbIE
OCA, BCA n HCA. BbinonHeHo nepexatne nBCA
(TonepaHTHOCTbKMLWEMUM BbICOKas ). [TponsseneHa

4. 5mm

)
100B91"

Puc. 1. MCKT c koHTpacTupoBaHueM aopTbl 1 6paxmouedanbHbix aptepuin. CteHo3 NBCA (BepxHUIA Kpyr), yCTbEBOW

cTeHo3 NOCA (HUXHUIA Kpyr).

TmbpuaHoe nedeHne MHOroypPOBHEBOIO MOPAXEHUSI KapPOTUAHbBIX apTepuii

(KnMHu4Yeckoe HabaeHve)
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Puc. 2. AHrnorpadwmsa BUA n gyru aoptbl. CTeH03 ycTbsa NOCA (kpyr).

Puc. 3. Vimnnantauusa nepudepu- Puc. 4. KoHTponbHas aHrnorpacdus nOCA nocne nMmnnaHtTaumm 6annoH-
yeckoro 6annoH-pacLmMpsaemMoro pacLumpsemMoro CTeHTa.

cteHTa Express LD Vascular 7 x 37

MM B 06/1aCTb OCTATOYHOIO CTEHO3a

rnocne npoBefeHHON nocnenosa-

TeNbHOW npegunaraumn.
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MOMIKI

Puc. 5. duHanbHas aHrnorpadusa no 3aBepLUEeHNo onepauun.

peTporpagHas nyHkuma nOCA no CenbguHrepy.
B npocBeT apTepumn ycTaHOBMEH MHTpoAbiocep 6 Fr.
Mop aHrmorpadumyeckmm KOHTPOJSIEM 3aBefeH
0,035" npoBogHuK 4epe3 cTeHo3 ycTba NOCA
B FPyOHYIO BOCXOAsLLYIO aopTy. BeinonHeHa nocne-
noBatenbHasa 6ansoHHas aHrmonfaacTvka gunaTa-
LMOHHbIMUK KaTeTepamu 2,5 x 15 MM 1 4 x 30 mm.
B obnacTtb octaTtouHoro creHo3a yctbs TIOCA Bbl-
rnonHeHa uMmnnaaHTauma nepudepundeckoro Oas-
NOH-pacwmpsemMmoro crteHta Express LD Vascular
7 x 37 MM c uHbnaumen 6ansoHa AaBfieHUEM
8-9 atm (puc. 3). MNMpn KOHTPONLHOW aHruorpadun
packpbiTue CTeHTa MNOoJIHOe, MO3ULMOHMPOBAHME
afeKkBaTHOe, MPU3HaKNU AUCCeKUMM OTCYTCTBYIOT
(puc. 4).

MucTpymeHTapuin n3 nOCA ypaneH. nBCA oTtce-
YyeHa B yCTbe, NPOM3BEAEHA SHOAPTEPIKTOMUS Me-
TOAOM 3Bepcuu, 6nawka cowna Ha HeT. BCA nm-
nJaHTUpoOBaHa B CTAapoe YCTbe HUTbio nponeH 7.0.
Mocne nycka KpoOBOTOKA OTMEYeHa xopoLluas nysb-
caumsa pPEKOHCTPYMPOBAHHbLIX apTtepuin. Bpewms
nepexatuss CoHHbIXx apTepuin 30 MUH. BbIMONHEHDI
reMocTas 1 peBu3na onepauroHHOM paHbl. JpeHun-
poBaHMe 1 NOCNIONHOE yLIMBaHME paHbl. HanoxeHa
acenTunyeckas Haknerka. KpoBonoTepss cocTaBns-
na 50,0 mn.

MNokasaTenu uepebpasnbHON okCcUmMeTpun (cne-
Ba/cnpasa):

- nepep nepexartmem 68/66%;

« nocne nepexatmsa 60/64%;

+ yepes 4 MuH nocne nepexatusa 61/78%;

* yeped 1 MUH Nocne nycka kposoToka 73/71%;

* yepesd 4 MUH NOCse Nycka KpoBoToka 74/76%.

BbinonHeHa wuHanebHasa aHruvorpadpua BLUA
(puc. 5). UHCTpyMeHTapun n nHTpoasocep yanane-
Hbl, BbINMOJIHEH FEMOCTa3 C AajibHENLINM HanoXe-
HMeM acenTtunyeckoin noeas3ku. CymmapHO 3a Bce
BpEeMSs onepaumn BHyTpuBeHHO BBeaeHO 10 000 ME
renapuHa. Bpems onepaumm 2 4 30 MuH.

Ha 1-e cytku nocne onepauuun no Y34 nOCA
npoxoamma c Vs (Ha BbIxoae U3 rpyaHON KNeTkm) —
162 cm/c, nBCA npoxoguma ¢ Vs -95 cm/c, Ri —
0,68.

Ha 2-e cyTku nauneHT BbiNMcaH B yA0BNETBOPU-
TesIbHOM COCTOSIHUM Ha ABOWNHON aHTUarperaHTHom
Tepanuu.

B panbHenwem naumeHTy naaHupyeTca npose-
[EHVE 3TANHOro NeYyeHns apTePUin HUXHMUX KOHEY-
HOCTEN npenapaTtom HeoBackynreH 1,2 Mr c BBege-
HMEM B MblLLLbI 6eapa 1 roneHn obemnx Hor.

3aknouyeHne

KnuHuyeckoe HabniogeHne OeMOHCTPUpPY-
eT MyNbTUANCUUNAVNHAPHbLIA Moaxo4, Npv Bbl-
6ope onTMMasbHOW TakTUKN NledeHns y naum-
€HTOB C MHOIrOypoOBHEBbIM nopaxeHunem BLIA.
OOHOMOMEHTHOE CcOo4YeTaHue 3HA0BaCKynap-
HbIX U XN PYPrMYeCKMX METOO0B peBaCKynspu-
3aumn kapoTuagHoro 6accenHa sABNAeTcsa on-
HNUM N3 COBPEMEHHbIX BApMaHTOB JiIieHeHNd Ond
naunmeHToB, KOTOPble HAXo0OATCHA B rpyrine Bbl-
COKOro XMpPyprmyeckoro pmcka.

TmbpuaHoe 1e4eHne MHOroyPOBHEBOIO MOPaXeHUs KapoTUAHbIX apTepui

(KnuHn4eckoe HabnoaeHve)
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Introduction

Stenotic lesion of the carotid arteries is the
main cause of the ischemic brain stroke. The
management of this pathology consists in the
conservative therapy and the revascularization
of the carotid arteries (1).

The main methods for restoring the lumen
of the carotid arteries are carotid arterial stenting
(CAS) and carotid endarterectomy (CE).

The Guidelines of the European Society of
Vascular surgery (ESVS) updated in 2018 put
an emphasis on the role of conservative therapy,
CAS and CE in symptomatic and asymptomatic
patients (2, 3). These guidelines confirmed the
importance of both techniques of carotid
revascularization, herewith the class of
recommendations for CAS procedures, based
on the results of certain obsolete randomized
trials, not corresponding to the level of modern
endovascular practice, is lower. The use of
hybrid approach to the treatment of staggered
stenotic lesions of the carotid arteries is, in our
opinion, a promising method for the restoration
of carotid arterial lumen.

Clinical case

A 63-years old male has contacted the
M.F. Vladimirskii Moscow Regional Research Clinical
Institute with the complaints on lower limb numbness
and pain while walking at 20 meters distance.
According to the patient, the distance of painless
walk kept decreasing for the last 5 years. Ultrasound
dopplerography (USDG) revealed obliterating
atherosclerosis of the lower limb, chronic lower limb
ischemia (4th degree of Fontaine-Pokrovsky
classification). In July 2021, the patient underwent
the first stage of the lower limb arteries treatment
with the agent Neovasculgen (1.2 mg .M. in the left
upper and lower leg). The screening USDG of the
brachiocephalic arteries (BCA) revealed multilevel
lesions of the left carotid territory, namely: 60-70%
ostial stenosis of the left common carotid artery
(LCCA) and 90% stenosis of the left internal carotid
artery (LICA) with Vs = 358 cm/sec. Laboratory data
were submitted to the analysis.

The case history included: arterial hypertension
(2nd degree, risk 4), 3rd degree chronic kidney
diseases (GFR — 50 ml/min/1,73 m?).

Contrast-enhanced MSCT of the aorta and the
BCA demonstrated aortic and BCA atherosclerosis;
the changes in the right hemisphere due to the
previous CVA; bilateral BCA deformation; 3rd type of
BCA origin from the aortic arch, stenosis of the LICA
(67% NASCET, 80% ECST) due to atherosclerotic

plague with irregular contours; 65% ostial stenosis
of the LCCA (Fig. 1).

Procedure: balloon angioplasty with the stenting
of the left common carotid artery and left-sided
carotid eversion endarterectomy.

Course of the procedure: the right radial access
was used. Multiprojection angiography of the left
carotid territory and the aortic arch performed with
the diagnostic catheter Pigtail 6Fr, confirmed ostial
stenosis of the LCCA with a 75-80% lumen loss
(Fig. 2).

The left CCA, ICA and ECA were surgically
exposed. The left ICA was cross-clamped (the
ischemictolerance was high). ASeldinger retrograde
puncture of the LCCA was performed. A 6 Fr intro-
ducer was inserted in the arterial Ilumen.
A 0,035”guidewire was advanced through the ostial
stenosis of the LCCA in the ascending thoracic
aorta under angiographic guidance. A successive
balloon angioplasty was carried out using dilatation
catheters 2.5 x 15 mm and 4 mm x 30 mm. The
peripheral balloon-extendable stent Express LD
Vascular 7 x 37 mm was implanted in the site of
residual stenosis of the LCCA ostium and deployed
using balloon inflation under 8-9 atm. pressure.
(Fig. 3). Control angiography revealed complete
stent deployment with adequate positioning, without
signs of dissection (Fig. 4).

The instruments were removed from the LCCA.
The LICA was cut off at the ostium, eversion
endarterectomy was performed, the plaque came to
nothing. The ICA was reimplanted to the old ostium
using Prolene 7.0 thread. After blood flow recovery
a good pulsation was noted in the reconstructed
arteries. The time of carotid arteries cross-
clamping was 30 minutes. After hemostasis and
surgical wound revision, the wound was drained
and layered closure was performed. An aseptic
adhesive bandage was applied. The blood loss
was 50.0 mk.

The cerebral oxymtery indices (left/right:

+ Before cross-clamping — 68/66%;

« After cross-clamping — 60/64%;

+ In 4 minutes after cross-clamping — 61/78%;

» In 1 minute after blood flow recovery — 73/71%;

- In4 minutes after blood flow recovery — 74/76%.

Final angiography of the BCA was performed
(Fig. 5). The instruments and the introducer were
removed, after hemostasis an aseptic bandage was
applied. In total, during the procedure 10 000 ME of
heparin were administered IV. The duration of the
procedure was 2.5 hours.

During the Day 1 after the procedure, USDG
showed: patent LCCA with Vs (at the emergence
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Fig. 1. Contrast-enhanced MSCT of the aorta and the brachiocephalic arteries. Stenosis of the LICA (upper circle),
ostial stenosis of the LCCA (lower circle).

Fig. 2. Angiography of the BCA and the aortic arch. Ostial stenosis of the LCCA (circle).

TmbpuaHoe nedeHne MHOroypPOBHEBOIO MOPAXEHUSI KapPOTUAHbBIX apTepuii 43
(KnuHn4eckoe HabnoaeHve)
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Fig. 3. Implantation of a the Fig. 4. Control angiography of the LCCA after the implantation of the
peripheral balloon-extendable stent balloon-extendable stent.

Express LD Vascular 7 x 37 mm in

the area residual stenosis of after

the conducted successive

predilatation.

MOMIKI

Fig. 5. Final angiography at the end of the procedure.
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from the chest) - 162 cm/sec, patent LICA with Vs —
95 cm/sec, Ri - 0,68.

At Day 2, the patient was discharged from the
hospital in a satisfactory condition, with the
prescription of double antiplatelet therapy.

In the future, we plan the staged treatment of the
lower limb arteries with Neovasculgen (1.2 mg .M.
bilaterally into the upper and the lower leg).
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Pa3MbilwineHus 06 oOyueHuUm...

Thoughts on learning...

KoHe4yHO, 9TO 6aHanbHOCTb, YTO BCE Mbl
OOJ/MKHbI YYUTbCS HE3AaBUCMMO OT BO3pacTa
M cTaxa B CneuuasnibHOCTU, YYUTbCS Ha coO-
CTBEHHOM OMbITe, APYr y Apyra, a ogHa 3 ca-
MbIX JTy4LUMX BO3MOXHOCTEW 1 MOWAaoK A
3TOro — 3TO pas3NnyHbIE MEpPONnpPUATUS, KOTO-
pble B TOM Ymncne npoBoauTt n Poccuimckoe Ha-
y4YHOE OOLIEeCTBO MHTEPBEHLUMVOHHbIX Kapamno-
aHrnonoros (PHOWK).

OrnagbiBasicb Hasand, 0COO6eHHO nocnegHne
2 roga, NMLWHMR pas ybexaaelwbes, HACKOJIbKO
pagukanbHO n3aMeHuna umdppoBaa TpaHchop-
MaumMsa He TOJIbKO Hally OObl4HYHO MOBCEOHEB-
HYIO XXN3Hb, HO N Hay4HO-MpaKTnyeckyto pabo-
Ty B Hawemn crneymnasnbHOCTU. W, KOHEYHO,
naHgemMums BHecna CBOIO nenty, Mbl “ywnu”
B BMPTyaJibHOE MPOCTPAaHCTBO, U, Cyasi NO KO-
NIN4ecTBY NOCeLEeHnin Hawero canTta rnoik.ru,
TakoW nepexon B OH-NanH HUYYTb HE YMEHb-
wnn obpasoBaTesibHYIO M Hay4YHO-MpakTuye-
CKYIO LL€HHOCTb HaluuxX MepOonpuaTMii. YTo Mol
nony4ynnu B pe3ynbTaTe Takon TpaHcdop-
Maumn? YeenndeHue tpaduka Ha cante, yBe-
JINYEHNE KOJIMYEeCTBa 3aperncTprpoOBaHHbIX
HOBbIX MNonb3oBaTenen (6onee 1000 HOBbIX
nonb3oBatenen ¢ koHua 2019 r.), pacumpeHue
reorpadumn Nonb3oBaTenen, yBeamdyeHne 4nc-
na noanuncymkoB Ha YouTube-kaHan PHOUK —
4YTO B LUEJSIOM OYEHb XOPOLLUO C TOYKM 3PEeHus
y3HABaeMOCTM carita u yBenndeHms obyvato-
LLMX CMIOCOBOHOCTEN.

Ha rpadwuke Bbl 4eTKO BUOAUTE cnankn (Ha-
npawmBaeTcs aHanorus co spike-6enok, Ho He
TOT, KOHEYHO) Hambonee 4acToro NnoceLleHus
canta PHOUK (puc. 1).

Jinpepamu no NPOCMOTPY MEPONPUATUN SIB-
naetca tponka — OCKAPR, TPOK n exerogHas
wKkona monoapix cneuyannctoB B Cyspane.
Ho TeM He MeHee HaluK ANCKYCCUOHHbIE KiyObl
M JanOXECT Hay4YHbIX HOBOCTEW TOXE Bbl3blBa-
IOT MHTEPEC Y HaLLUMX CNeumManncToB, YTO NPO-
SIBNSIETCS COOTBETCTBYOLWMMU crnamkamy Ha
obuem rpadpumke noceuleHnin. A ANCKYyCCUOH-
HbIn KNy6 oT 14 aHBaps 2020 r., NOCBALLEHHbIN
npobneme cteHTa Kanmnco, BooOLe 9aBnseTcs
AMaepom no npocmoTpy (Tadn. 1).

CKONbKO 3puUTENEN CMOTPENN CYMMAapPHO
BCE Hawwun TpaHcnaummn? MNOCTOSHHbLIX 3puTe-
nen 575, yHuKanbHbIX NOCETUTENEN N 3puUTe-
nen — 1900 (!) (aTO Te, KTO XOTb pa3 cMOTpen
BMAOEO Hawlero kaHana). O4yeHb BHyLUUTENbHAsA
undpa ons Takom y3akon crneuyianmsaumm, Kak
Hawa. Tem He mMeHee 3TO 6e3 yyeTa Apyrux
nnowaaok (Angiopicture, cant OCKAP n TP3OK,
med-education.ru n gp.). Cnacnbo, 4TO0 CMO-
TPENN N NPUHUMANM y4acTme B Hawmx Mepo-
npuaTuax. 3axoomMTe Ha Halw canT, 3aperu-
CTPUPYNTECHL U CMOTPUTE MaTepuasbl B pas-
JINYHbIX pasgenax canra.

B uenom Ha cante PHOWK 3apernctpupo-
BaHbl Nnonb3oBartenm n3 156 roponos (!), n He
TOJIbKO N3 BCEX PErMOHOB Hallel cTpaHbl (Byk-
BasibHO OT KanuHuHrpaga ao lNetponaBnoBcka-
KamuaTckoro), Ho n n3 énuxHero (benapycs,
YkpavHa, KazaxctaH, TypkmeHucTtaH, Kuprun-
3ua, YsbekucTtaH, TapkukucTtaH, ApMeHUs)
n oanbHero 3apybexba (bonrapus, LLisenuapus,
MN3paunb). Bbl 3TO MOXeETE BUOETb N HA UHTEP-
aKkTuBHOM KapTe — https://rnoik.ru/community/
geography/ (tabn. 2, puc. 2).

Yr1o B OyAywem?

HeT comHeHuin, 4TO 3anpoc Ha obpas3oBa-
HMe N obydeHne cneunanbHOCTU B LIESIOM U
pPassinyHbIX €e acnekToB OCTAETCH BbICOKUM.
He ctout BOMpoc: 3ayemM? Wnanm komy?
AkTyasnbHbIM cTaHoBUTCS Bonpoc: KAK aTo ne-
natb? OnbiT nocnegHero TPOK 24-26 wuioHsa
2021 r. nokasa, YTO NINYHbIE, O4HblE BCTPE4N
BCe Xe nNpennodTuTeNbHee cpeam Hawmx cne-
LManMCTOB, HO BO3MOXHOCTAMU LMPPOBOro,
BMPTYasIbHOro MNPOCTPAHCTBA HENb3s MNpPEHe-
Opeyb — 3TO 3HAYUTENILHOE paCLUMPEHME ayan-
TOPWUM, OOCTYNHOCTb AN TeX, KTO HE MOXEeT
NPUCYTCTBOBATb JINYHO, U BO3MOXHOCTb y4a-
CTBOBaTb B MHTEPAKTUBHOM OMCKYCCUN.

Mbl 6yoemM nonb30BaTbCs BCEMU MPEUMY-
wecTBaMmn LMPPOBbIX BUPTYasIbHbIX TEXHOO-
rmin. Mbl Oygem opraHm3oBblBaTb PassiMyHble
OH-NaviH PerncTpbl U Hay4Hble NNaTGOPMbl NO
CaMbIiM pasHbiM TeMaTMKaM Hallen cneumasnb-
HOCTW, MEPBbIN ONbIT OpraHM3aunn OH-NanH
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Puc. 1. NocewaemocTtb caita PHOWK Bo BpemeHu.
Ta6nmua 1. Camble NONynspHbIE BUAEOMEPONPUATHS
:I(:g:;ﬁ?;z‘; CpepnHas CpenHuii
HasBaHue Ha ceroansimui | MPOACIKUTENBHOCTL NPOLEHT
A NPOCMOTpa, MUH npocmoTpa
OeHb
OCKAP ot 25 okTs16ps 2019 . 1809 28:49 5,4%
[LuckyccroHHbii knyd PHOWK ot 14 mas 2020 . 1518 22:03 15,4%
OCKAP ot 19 anpens 2019 . 1480 29:20 0,0%
OCKAP ot 29 okts16ps 2020 . 1480 29:37 8,8%
VI Lkona monogbix cneuuannctos oT 18 mapta 2021 1. 1334 21:50 4,2%
TP3K ot 23 aHBaps 2020 1. 1329 21:50 3,7%
TP3K ot 24 aHBapsi 2020 . 1320 23:03 4.2%
VI Lkona monoabix cneuuannctos oT 17 mapta 2021 1. 1303 16:30 0,0%
TP3K ot 25 aHBaps 2020 1. 1277 21:50 3,9%
IuckyccroHrHbll knyd PHOUK ot 8 anpens 2020 . 1224 20:18 15%
BebuHap ot 3 okT6psa 2019 . 1108 24:40 7.1%
OCKAP ot 26 okts16ps 2020 . 1100 28:20 5,7%
IuckyccroHHbli knyd PHOUK ot 14 aHBapsi 2021 . 1141 28:51 10,8%
(cTeHT Kanunco)

|| ABpEc KW oferT

Puc. 2. leorpadusa n ctatuctmka noceueHmns canta PHOUK.

Pa3ambiLLneHysi 06 06y4eHUH. ..
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Tabnuua 2. leorpadus u ctatucTuka noceuleHns canta PHOUK

1. AbakaH 3 53.  KanunuHrpapg, 2 105.  TMepmb 11
2. Anmarsl 6 54.  Kanyra 4 106. [eTposaBoack 5
3. AHaumxaH 1 55.  KameHck-Ypanbckui 3 107.  TeTponaBnoBck- 2
4, Apmaup 2 56.  KameHck-LUaxTuHckuia 1 Kamuatckuin
5. ApxaHrenibck 1 57. KemepoBo 1 108. Monouk 2
6. AcTpaxaHb 12 58. Kues 9 109.  MaTuropck 2
7. Awpon 1 59.  Kupos 3 110. PocTtos-Ha-[oHy 13
8. Auwixabap, 3 60. Kupoo-Yenewuk 1 111.  PsasaHb 5
9. Baky 3 61.  KuwwuHes 2 112.  Canasar 2
10. BanakoBo 1 62. KnuH 4 113. Canexapg, 1
11.  BapaHoBuyn 1 63.  KnuHupl 1 114.  Camapa 12
12. BapHayn 9 64. Konpos 5 115.  CankT-MeTepbypr 86
13.  Benropog 3 65. Koranbim 1 116.  CapaHck 8
14.  Benopeuk 1 66. Komcomonbck-Ha-Amype 2 117.  Capatos 5
15.  bepesHukn 1 67. KocTtaHamn 1 118. CB0b60aHbIN 1
16.  buwkek 1 68. KocTtpoma 4 119.  CeacTononb 6
17.  bnaroBeLlleHcK 3 69. Kotnac 2 120.  CeBepoaBuHCK 2
18.  bBoxtap 1 70.  KpacHopap 9 121.  Cewmeii 1
19.  bpatck 4 71.  KpacHosipck 2 122.  Ceprues Nocap, 2
20.  BpsaHck 16 72.  Kpucow Por 1 123.  CepnyxoB 1
21.  bysynyk 1 73.  KponuBHULKMIA 1 124.  Cwuban 1
22.  Benwuikue Jlykn 4 74.  Kymepray 2 125.  Conwuropck 1
23.  Benukuit HoBropon, 2 75.  KypraH 3 126. Codus 1
24.  BuHHMua 1 76.  Kypck 9 127.  Craspononb 2
25.  Burebck 8 77.  Jlvneuk 2 128.  Crapblin Ockon 1
26. BnagmBoCTOK 6 78.  JlozaHHa 1 129.  Crepnutamak 3
27. Bnagykaekas 6 79.  Marikon 2 130.  Cypryr 7
28. Bnagumup 2 80. Maxaykana 6 131. CbiIKTbIBKAp 1
29. Bonrorpag 15 81. Mwac 3 132.  TangpikypraH 1
30. BonrogoHck 1 82.  MwuHck 5 133.  Tambos 7
31. Bonorpa 3 83.  Moxaiick 1 134. Tapas 1
32.  BopoHex 5 84. Mocksa 312 | 135.  TawkeHT 5
33.  BockpeceHck 1 85.  MypmaHck 3 136.  TBepb 2
34. TeneHpxuk 1 86. Hanbuuk 1 137.  Tomck 5
35.  TopHo-AnTanck 1 87.  HwxHeBapTOBCK 3 138.  Tyna 2
36. paHa-Popkc 1 88.  HuxHekamck 1 139.  TiomeHb 6
37. TpogHo 3 89.  HwxHwuii Horopop, 29 140.  YnaH-Yno 8
38.  'pO3HbIi 1 90.  HwxHuia Tarun 2 141.  YnbsHOBCK 7
39.  Tyaskunb 1 91.  Hukonaes 1 142.  Yctb-KameHoropck 1
40.  Jlxusak 1 92.  HOBOKy3HeLK 3 143.  Yda 11
41.  Omutpos 4 93. HoBomoCKOBCK 1 144.  XabapoBck 7
42.  EropbeBck 2 94.  HoBocumbupck 11 145.  XaHTbl-MaHcuitck 3
43.  Eick 1 95.  Hyp-CyntaH (AcTtaHa) 3 146.  XapbkoB 1
44.  ExatepuHbypr 16 96. HdraHb 2 147.  Yebokcapbl 7
45.  EpeBaH 2 97.  OGHMHCK 6 148.  YensbuHck 12
46. VBaHOBO 1 98. Owmck 8 149. Yepenogel, 2
47.  WxeBck 4 99. Open 3 150.  Yepkecck 2
48.  Upbut 1 100. OpeHbypr 8 151.  YepHwuros 1
49.  WpkyTtck 5 101.  Opck 2 152.  Yura 3
50. Wwwum 2 102. OcTposel, 1 153. anucTa 1
51.  Mowkap-Ona 4 103. MMasnogap 1 154.  HxyTtck 3
52.  KasaHb 19 104. eH3a 10 155. dnta 1
156.  fApocnaenb 9
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perucTpa no BHyTpMcoCyancTbiM METO4aM BU-
3yannsauum y>xe UMeeTCs 1 PerncTp naeTt nos-
HbIM XO0OOM. ECTb Tam, KOHEYHO, onpeneneH-
Hble HepocTaTku, Tpebyluwme YTOYHEHUS W
YAYYLEHUS, HO Mbl MOCTOSIHHO paboTaem Hapg
yiy4LWEHEM 3TOro MHCTPYMeEHTA.

N, KOoHe4YyHO, meponpuatnsa B LUEPPOBOM
MPOCTPaHCTBE — 9TO pagukasibHas cMeHa dop-
MaTta 1 nosegeHus. HeT NpuBbIYHbIX cTaTUye-
CKUX CLEH nMpe3nanyma, BeayLyx n Mogeparto-
poB, TPWOYHbI, CTY/IbEB B 3ajsie, BO3MOXHOW
CTECHUTENIbHOCTU N BOJIHEHUSA MPU BbICTYMe-
HUSAX Ha Ny6nnKy, ecTb onpeaeneHHas packpe-
MOLWLEHHOCTb, Y4TO SBIIETCS OYEHb XOPOLUUM
dOHOM O51s AMCKyccuin 1 obydyeHns. Mol Takxke
JOMKHBI YYUTBIBATh BPEMEHHYIO PasHULY A5
npurnalleHHbIX JNIEKTOPOB U Y4YaCTHUKOB W3
pa3HbIX YacTen M1pa; T.e. 3TO MEHSIET KO, Ha-
wero nOBEAEHUS U HalUX MepOonpuaTUin.
M, 4To BaXHO, LEHHOCTb 00y4YeHus B UMPpPO-
BOM MPOCTPAHCTBE HNYYTb HE YMEHbLLAETCS.

Of course, it is a banality that we all have
to learn regardless of age and experience in the
specialty, learn on our own experience and on
others’ experience and one of the best oppor-
tunities and platforms for this includes various
events that among others are held by the
Russian Scientific Society of Interventional
Cardioangiology (RNOIC).

Looking back, especially over the last
2 years, one is convinced once again how the
digital transformation has radically changed not
only our usual daily life but also the scientific
and practical activities in our specialty. Certainly,
the pandemics has made its contribution, we
went into the virtual space and based on the
number of views of our website rnoik.ru such
transit to online did not reduce the educational,
scientific and practical value of our events.
What did we get as a result of this transforma-
tion? An increase in website traffic, increased
number of newly registered users (more than
1000 new users since the end of 2019), the
broadened users geography, increased number
of subscribers to the RNOIC YouTube channel —
which is generally very good in terms of website
recognition and increased learning abilities.

You clearly see the spikes on the figure
(similarly to the spike protein, but not the pro-
tein itself, of course) — these are the most
frequent visits to the RNOIC website (www.
rnoik.ru) (Fig.1).

B PHOWK mbl gymaem npogosmxmTb 1 gasb-
e nonb30BaTbCs BUPTYasibHbIM MPOCTPaH-
CTBOM, M BCE HalX MEpPOnpuATUS, NPOBOAMU-
Mbl€ TOJIbKO B LMPPOBOM NPOCTPAHCTBE (AUC-
KYCCMOHHbIN kny6, OCKAP 1 nobaBaTCcs HOBbIE
dopmaThbl), OyayT NpoaokeHbl. BO3MOXHOCTU
BMPTYyasibHOro uudpoBOro NPoOCTpaHCcTBa MNo-
CTOSIHHO PacCLUMPSIIOTCA N COBEPLLUEHCTBYIOTCS
C NOSIBJIEHMEM HOBbIX TEXHOJIOMMIA, N Mbl By0em
NPUCTaNIbHO CleanTb 3a 3TUM.

BmecTe ¢ TeM O4Hble U rMbpuaHble Mepo-
npuaTtma (no tuny TPOK-2021) Takke coxpa-
HAT CBOE MECTO, nMpasaa, s gymato, nx “yaesnb-
HbIli BeC” OyaeT cHMXaTbCA B OyayLLEM.

byny pan KoMmmeHTapusam mn Bawmm mblc-
N9M N NMPeaioXEHNSIM.

Bcem xopoLuero gHs.

U TpaguunoHHoe ... beperure

cebs v 6/IN3KNX B 3TO CJIOXKHOE BPEeMs.
Mpogeccop A.M. BabyHaiwusunu

The leaders in viewing events are OSCAR,
TREK and annual school of young professionals
in Suzdal. Nevertheless, our discussion boards
and scientific news digest also arouse the inter-
est of our specialists which is manifested by
corresponding spikes on the general diagram
of visits. And the discussion board dated
January 14, 2020 dedicated to CALYPSO stent
challenges is the leader in viewing (Table 1).

How many viewers watched all our broad-
casts in total? There are 575 regular viewers
and 1900 unique visitors and viewers (!) (who
have watched our channel at least once). It is
a very huge number for such narrow specialty
as ours. However, this is without taking into ac-
count other websites (angiopicture.ru, OSCAR
and TREK websites, med-education.ru etc.).
Thank you for watching and participating in our
events. Visit our website, register and watch the
materials in various sections of our website.

In general, the users registered on our web-
site are from 156 cities (!), and not only from all
regions of our country (from Kaliningrad to
Petropavlovsk-Kamchatsky), but also from
both the near (Belarus, Ukraine, Kazakhstan,
Turkmenistan, Kyrgyzstan, Uzbekistan, Tajiki-
stan, Armenia) and far abroad (Bulgaria,
Switzerland, Israel). You can see this on the in-
teractive map: https://rnoik.ru/community/ge-
ography/ (Fig. 2, Table 2).
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Fig. 1. RNOIC website traffic.

Table 1. The most popular video events

. Mean duration Meaq
Name Views to date of view (min) g;ovpi)g‘l;vt:cgz

OSCAR dated October 25, 2019 1809 28:49 5.4%
RNOIK Discussion board dated May 14, 2020 1518 22:03 15.4%
OSCAR dated April 19, 2019 1480 29:20 0.0%
OSCAR dated October 29, 2020 1480 29:37 8.8%

6th School of Young Professionals dated March 18, 2021 1334 21:50 4.2%
TREK dated January 23, 2020 1329 21:50 3.7%
TREK dated January 24, 2020 1320 23:03 4.2%

6th School of Young Professionals dated March 17, 2021 1303 16:30 0.0%
TREK dated January 25, 2020 1277 21:50 3.9%
RNOIK Discussion board dated April 08, 2020 1224 20:18 15%
Webinar dated October 03, 2019 1108 24:40 7.1%
OSCAR dated October 20, 2019 1100 28:20 5.7%
RNOIK Discussion board dated January 14, 2021 1141 28:51 10.8%
(Calipso stent)

=f || Aapec W ofkexT

HUIEP CYAAH
\ gpReAl
m&%@“‘- el

Fig. 2. RNOIC website traffic — geography and statistics.

Ne 66, 2021



FROM RUSSIAN SOCIETY OF INTERVENTIONAL CARDIOANGIOLOGY

Table 2. RNOIC website traffic — geography and statistics

1. Abakan 3 53.  Kaliningrad 2 105. Perm 11
2. Almaty 6 54.  Kaluga 4 106.  Petrozavodsk 5
3. Andijan 1 55. Kamensk-Uralsky 3 107.  Petropavilovsk- 2
4, Armavir 2 56.  Kamensk-Shakhtinsky 1 Kamchatsky
5. Arkhangelsk 1 57.  Kemerovo 1 108.  Polotsk 2
6. Astrakhan 12 58. Kiev 9 109.  Pyatigorsk 2
7. Ashdod 1 59.  Kirov 3 110.  Rostov-on-Don 13
8. Ashgabat 3 60.  Kirovo-Chepetsk 1 111.  Ryazan 5
9. Baku 3 61.  Kishinev 2 112.  Salavat 2
10.  Balakovo 1 62. Kilin 4 113.  Salekhard 1
11.  Baranovichi 1 63.  Kilintsy 1 114.  Samara 12
12.  Barnaul 9 64.  Kovrov 5 115.  Saint Petersburg 86
13.  Belgorod 3 65. Kogalym 1 116.  Saransk 8
14.  Beloretsk 1 66. Komsomolsk-on-Amur 2 117.  Saratov 5
15.  Berezniki 1 67. Kostanay 1 118.  Svobodny 1
16.  Bishkek 1 68.  Kostroma 4 119.  Sevastopol 6
17.  Blagoveshchensk 3 69. Kotlas 2 120.  Severodvinsk 2
18.  Bokhtar 1 70.  Krasnodar 9 121.  Semey 1
19. Bratsk 4 71.  Krasnoyarsk 2 122.  Sergiyev Pasad 2
20. Bryansk 16 72.  Krivoy Rog 1 123.  Serpukhov 1
21.  Buzuluk 1 73.  Kropivnitsky 1 124.  Siban 1
22.  Velikiye Luki 4 74.  Kumertau 2 125.  Salihorsk 1
23.  Veliky Novgorod 2 75.  Kurgan 3 126.  Sofia 1
24.  Vinnytsya 1 76.  Kursk 9 127.  Stavropol 2
25.  Vitebsk 8 77.  Lipetsk 2 128.  Stary Oskol 1
26.  Vladivostok 6 78.  Lausanne 1 129.  Sterlitamak 3
27.  Vladikavkaz 6 79. Maykop 2 130.  Surgut 7
28.  Vladimir 2 80.  Makhachkala 6 131.  Syktyvkar 1
29.  Volgograd 15 81. Miass 3 132.  Taldykorgan 1
30. Volgodonsk 1 82.  Minsk 5 133. Tambov 7
31.  Vologda 3 83.  Mozhaysk 1 134.  Tarat 1
32.  Voronezh 5 84. Moscow 312 | 135.  Tashkent 5
33.  Voskresensk 1 85.  Murmansk 3 136.  Tver 2
34.  Gelendzhik 1 86.  Nalchik 1 137.  Tomsk 5
35.  Gorno-Altaysk 1 87.  Nizhnevartovsk 3 138. Tula 2
36.  Grand Forks 1 88.  Nizhnekamsk 1 139.  Tyumen 6
37.  Grodno 3 89.  Nizhny Novgorod 29 140. Ulan-Ude 8
38.  Grozny 1 90.  Nizhny Tagil 2 141.  Ulyanovsk 7
39.  Guayaquil 1 91.  Nikolaev 1 142.  Ust-Kamenogorsk 1
40.  Jizzakh 1 92.  Novokuznetsk 3 143. Ufa 11
41.  Dmitrov 4 93.  Novomoskovsk 1 144.  Khabarovsk 7
42.  Egorevsk 2 94.  Novosibirsk 11 145.  Khanty-Mansiysk 3
43.  Yeysk 1 95.  Nur-Sultan (Astana) 3 146.  Kharkiv 1
44.  Yekaterinburg 16 96. Nyagan 2 147.  Cheboksary 7
45.  Yerevan 2 97.  Obninsk 6 148.  Chelyabinsk 12
46.  Ivanovo 1 98. Omsk 8 149.  Cherepovets 2
47.  lzhevsk 4 99.  Orel 3 150.  Cherkessk 2
48.  Irbit 1 100.  Orenburg 8 151.  Chernihiv 1
49.  lIrkutsk 5 101.  Orsk 2 152.  Chita 3
50.  Ishim 2 102.  Ostrovets 1 153.  Elista 1
51.  Yoshkar-Ola 4 103. Pavlodar 1 154.  Yakutsk 3
52.  Kazan 19 104. Penza 10 155.  Yalta 1
156.  Yaroslavl 9
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What's in the future?

There is no doubt that the need for educa-
tion and training in the specialty in general and
its various aspects remains high. There is no
need to ask WHY? Neither to ask FOR WHOM?
The actual question is HOW to do it? The last
TREK dated June 24-26, 2021 demonstrated
that personal, face-to-face meetings are still
preferable among our specialists, but the pos-
sibilities of digital virtual space cannot be ne-
glected. This is a significant expansion of the
audience, accessibility for these persons who
cannot attend personally and the opportunity to
participate in an interactive discussion.

We will use all the advantages of digital vir-
tual technologies. We will organize various on-
line registries and scientific platforms on a vari-
ety of topics of our specialty. The first experi-
ence on organizing the online intravascular
imaging registry is already available and the
register is going at full speed. There are, of
course, certain limitations that require clarifica-
tion and improvement, but we are constantly
working to optimize this tool.

The online events are radical change in for-
mat and behavior. There are no usual static
scenes of the presidium, presenters and mod-
erators, tribune, chairs in the hall, possible shy-

ness and excitement when speaking to the
public, but there is a certain liberation which is
a very good background for discussions and
training. We also need to take into account the
time difference for invited lecturers and partici-
pants from different parts of the world, i.e. it
changes the code of our conduct and our
events. And it is important that the value of
learning in the digital space is not reduced.

In RNOIC, we want to use continuously the
virtual space and all our events held only in the
digital space (discussion board, OSCAR and
new formats will be added) will be continued.
The possibilities of the virtual digital space are
constantly being expanded and improved with
the new technologies and we will be closely
monitoring it.

However, face-to-face and hybrid events
(like TREK-2021) will also be preserved al-
though I think their proportion will be decreased
in the future.

I would be glad if you share with me your
comments, thoughts and suggestions.

Have a nice day.

And traditional ... look after yourself
and your nearest and dearest

in this difficult time.

Professor A.M. Babunashvili
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