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OCHOBHBIE ITOJI0KEHUA

* [Ipencrapien nepBbiidi B Poccun ycreniHplii KIMHAUYECKHN CiTydail mpuMeHeHus yerpoiictea 1VAC
2L (PulseCath BV, Hunepianibl) pu 4pecKoKHOM KOPOHAPHOM BMEIIATEIbCTBE Y MAIIMEHTa BHICOKOTO

pHCKa.
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KiroueBble cjioBa

UYpeckoKHbIE MEXAaHWYECKHE BCIIOMOTATENNbHBIE YCTPOMCTBA JIEBOTO IKEIyHA0U-
Ka HEeoOXOIMMBI Uil TIOAJEep KaHUsI KpOBOOOPAIIEHHsI BO BpeMsl KapAUOTCHHOTO
[I0Ka M YPECKOKHBIX KOPOHAPHBIX BMEIIATEIHbCTB BHICOKOTO pucka. iVAC 2L
(PulseCath BV, Hunepnanzapsl) — HOBoe yCcTpOHCTBO, KOTOPOE MOYKHO MMILIAHTH-
poBaTh MyHKIIMOHHO uepe3 Oexpennyto apreputo. Cuctema iVAC 2L cocrout u3
9KCTPAKOPIIOPATILHOrO MEMOPAHHOTO Hacoca M KaTeTepa, KOTOPhI yCTaHABIMBA-
€TCsl B MOJIOCTH JIEBOTO JKEMyJ04Ka uepe3 aopTy. Hacoc moakitoyaercss K KOHCOIH
BHYTPHAOPTAIBHOTO OAJUIOHHOTO KOHTPITYJbCATOPa, KOTOPBIN CO3AET MyIbCHPY-
IOIIUI KPOBOTOK. B cTaThe npuBeneH KIMHUYECKUH CIydail MepBOro yCIEeuHOro
npumMenenus B Poccun ycrpotictBa iVAC 2L npu 4pecKoKHOM KOPOHAPHOM BMeE-
LIaTeNbCTBE y MAIlMEHTa BEICOKOTO PUCKA.

YerpoiicTBa moaIep KKH JIeBoro xerymodka * iVAC 2L » UpeckokHOE KOPOHAPHOE
BMeIaresbeTBo * Mmemuueckas 001e3Hb cepana
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Highlights

* The study reports the first successful use of the PulseCath iVAC 2L device in Russia in a CAD
patient with extremely high surgical risk.
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Keywords

Percutaneous left ventricular assist devices are necessary to maintain blood
circulation in patients with cardiogenic shock after high risk percutaneous coronary
interventions. The PulseCath iVAC 2L is a new device that can be implanted
percutaneously via the femoral artery. The device consists of an extracorporeal
membrane pump and a catheter, which is inserted into the left ventricle through
the aorta. The pump is connected to the console of the intra-aortic balloon
counterpulsator generating a pulsatile blood flow.

Mechanical circulatory assist devices * The PulseCath iVAC 2L « High risk surgical
patient « Coronary artery disease ® Percutaneous coronary intervention
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Cnucox cokpaieHui

BABK — BHyrpuaopranpHas OammonHas KoHTprynbcaimsi [IKA — mpaBas kopoHapHas apTepus

JIK — JIEBBIN KEIyJ0UYEK UKB — upeckoXHbIE KOPOHAPHBIE BMELIATEIILCTBA
JIKA  — neBas KOpoHapHas apTepus YCC — 4gacroTa cepaeuHBIX COKpaIeHUI
[IMKB — mnepennsisi MEXoKeIyI04YKOBasi BETBb

BBenenne [To pesynbraram sxokapauorpaduu OnpeaesieHbl

CormnacHo cOBpeMEHHBIM PEKOMEHIAIHAM IO peBa-
CKYJISIpH3allii MUOKapAa, OOIHBIM UIIEMHYECKON 00-
JIE3HBIO CEP/ILIA C TPEXCOCYAUCTHIM MOPAKEHUEM KOPO-
HApHOTO pycClia M CTBOJIA JIEBOW KOPOHAPHOU apTepuu
(JIKA) mokazano kopoHapHoe mryHTupoBanwue [1]. Ho
B peasibHOM KJIMHUYECKOW MTPAKTUKE TAKUM MaI[eHTaM
YacTO OTKA3bIBAIOT B OTIEPAINHU B CBS3H C BBIPAKEHHOM
KOMOPOHUIHOCTBIO, BHICOKUM PUCKOM OII€paLliy, a TaK-
JKe HEecOIVIaCHeM MAaI[MeHTa C BBIIOIHEHNEM «OTKpHI-
Toi» onepanuu. Tak, B Poccuiickoit denepanuu ToJb-
ko B 2017 1. BeImonHEHO 6 189 upecKoKHBIX KOpOHap-
HeIx BMemarenbcTB (HKB) na crose JIKA [2]. UKB
y 3TOM TIpyNIbl MALUEHTOB COIPSKEHBI C BBICOKUM
PUCKOM T€MOJUHAMHWYECKUX HApYLIEHWH, YTO B psie
CIIy4aeB MPUBOJHUT K HEOOXOTUMOCTH MCIIOIb30BaAHUS
TaKUX CUCTEM BPEMEHHOMN NOAICPKKH TeMOINHAMUKH,
KaK BHYTpHAOpTaibHas OaJUIOHHAS KOHTPITYJIbCALHSI
(BABK), TandemHeart (CardiacAssist, Inc., CIIA),
Impella (Abiomed, Inc., CHIA), iVAC 2L (PulseCath
BV, Hunepnannsr) [3].

Ms1 npencrasiasieM nepBelid B Poccum KinMHHYe-
CKUIl cly4all yCHELIHOro MpUMEHEHUs! CUCTEMbI Kpa-
TKOCPOYHOT'O  BCIIOMOTAaTEIBHOTO KPOBOOOpPAIICHUS
iVAC 2L npu 9peckoXHOM KOPOHAPHOM BMEIIATEITb-
CTBE BBICOKOTO PHCKA.

Knunuveckuii ciyyqaii

MysxumHa, 62 neT, ¢ )xajo0amMu Ha JaBsiue 00Jn
3a TpynuHON Tpu xoapbe Ha paccTtosHue 0 100 M,
JUISIIAECS] HECKOJIBKO MUHYT, KYITUPYIOLIHECS B TIOKOE.
B 2016 r. rocnuTanu3upoBaH MO MECTY KHUTEIbCTBA C
JIMarHO30M «OCTPBI WH(APKT MHOKapia ¢ IObe-
MoM cerMeHTa ST HUKHEH CTEHKH JIEBOTO KETyAou-
ka (JIXK)». DKCTpeHHO BBITIOJHEHBI pEeKaHAIHU3AIHS U
cTeHTHUpOBaHUe orubaromieit BetBu JIKA crenTom 6e3
JIEKapCTBEHHOT'O MOKPBITHSL.

B xonite 2017 . coCTOsSIHYE MAIIMEHTA YXYALITUIOCH:
YCUJIMJINCh CTEHOKAPIAUS U OABIIIKA, B CBSI3U C YEM B
Hos10pe 2018 1. manmenT obparmics B PI'BY «HMULL
xupypruu uM. A.B. Bumnesckoro» Munznapasa Poc-
cuu. B HMUI] xupyprum um. A.B. Buminesckoro
00JILHOMY BBIIIOJIHEHA KOpOHAporpadusi, 1o pe3ysbra-
TaM KOTOPOH BBISBIICHBI: MPaBBIA THUI KPOBOCHAOXe-
HUSI MHOKap/a, CTEHO3 TEPMUHAJIBHOTO OTIIENIAa CTBO-
na JIKA 60%, cTeHo3 yCThsl U MPOKCUMAJIbHON TPETH
nepenHei mexoxenynoukoBoil BetBu (IIMXKB) 80%.
Panee mMIIaHTUPOBAHHBIA CTEHT B MPOKCUMAaJbHON
TpeTu orudaromiell BETBH OKKIIO3UPOBaH. OKKIIO3US
npaBoi kopoHapHoit aprepun (IIKA) B cpenneit Tpetw.

aKMHE3Usl U runokuHe3ust HuwxHel crenku JOK. Kanb-
LIMHO3 a0PTAJIBLHOTO KJIallaHa ¢ MaKCUMAaIIbHBIM I'pajiv-
€HTOM JaBIIeHUS 22 MM PT. CT. MuUTpasibHasi perypru-
tauud 2,5 cr. TpukycnunanpHas peryprutauus 1,5 ct.
Opaxnust BEIOpoca eBoro xenynouka 39%. Pacumpe-
HHE BOCXOIAMIEH aOpTHI 10 39 MM.

Ha xoHcmimyme «cepuedHon» KOMaHAbl MalUeHTY
OTKa3aHO B BBIITOJTHEHUH KOPOHAPHOTO ITYHTUPOBAHUS
13-32 BBICOKOTO PHCKa, NMPHUHATO PEIIEHHE IPOBECTH
pEeBACKYJISIpU3AIMI0O MHOKapAa B BUIEC OJAHOMOMEHT-
HOTO CTEHTUPOBAHUS TPEX KOPOHAPHBIX apTepUil MpH
oJiIepIKKe KpoBooOpateHus ycrpoictsoMm iVAC 2L.

15 Hos6ps 2018 1. mox MecTHOM aHecTe3uel oTHO-
BPEMEHHO ITyHKTUPOBAHbI M KaTETEPU3UPOBAHBI 00-
mas OepeHHas 1 JiydeBasl apTepuu cipasa. B oOmryto
OCApEHHYIO apTepUI0 YCTaHOBIEH TpaHcheMopalb-
we1ii uaTpoabtocep 7F (Cordis, CHIA), moodepenHo
BBeneHbl nBe cucteMmbl Perclose ProGlide (Abbott,
CIIA) o npoBoguuky 0,035", unTponstocep B mpa-
BOW OCQpECHHON apTepwH 3aMCHEH Ha HHTPOIBIOCED
18F (Terumo, fAmnonus). ITo crangapTHOMY IPOBOAHU-
ky 0,035" nuarHoctuueckuii karerep Radifocus AL2
SF (Terumo, Slmonwms) 3aBeICH B BOCXOISAIIYIO aOpTy.
I'uapodunereii npoBoxuuk 0,035" mpu momomun au-
arnocruueckoro karerepa Radifocus AL2 5F mpoge-
nen B nosiocth JOK. Tlpu momony AuarHoCTHYECKO-
ro karerepa Radifocus Pigtail 5F (Terumo, Anonus)
TUIPOQUIBHBI TIPOBOJHUK 3aMEHEH Ha IKECTKUH
npoBonHuK Confida Brecker (Medtronic, Upnanmus),
MOCIIETHIH YIOKEH M0 OOJNbINON KPUBU3HE BHIBOTHO-
ro Tpakra Kk Bepxyuike JOK. [lanee uepes aopraiibHbIi
kinanad B nojocthk JIK mpoBeneHo ycTpolcTBO BCIO-
MoratesibHoro kpoBoobOparnienus PulseCath iVAC 2L,
BBIIOJIHEHbI COEIMHEHNUE C KOHCOJIBIO KOHTPITYJIbCa-
TOpa, NPO(UIAKTUKA BO3LYLIHON AMOO0IMH M HAYaTO
BCIIOMOTaTeNIbHOE KpoBooOparteHue (puc. 1).

B myueByro apTepuio yCTaHOBIIEH HHTPOXABIOCEP
6F. NurpaaprepuansHo BBeneHo 10 000 EJI remapu-
Ha. [aiin-karerepom Launcher AL2 6F (Medtronic,
Wpnangus) katerepusupoBana [IKA. Brimonaena pe-
kananu3anus [IKA ¢ ucnonb3oBaHreM KOPOHAPHOTO
npoBoanuka Pilot 50 0,014" (Abbott, CIIIA). Beimosi-
HEHa TPaHCIIOMHUHAJIbHAs OalJIOHHAs aHTHOILIACTHU-
Ka MecTa PEeKaHaTU30BAHHON OKKIIO3MM 0ajuIoHOM
Sprinter Legend 2,0 X 15 MM (16 atm) (Medtronic,
Wpnangus).

B nucranenyto tpets [IKA nposenen, no3sunnoHu-
POBaH U UMIUIAHTUPOBAH CTEHT C JIEKAPCTBEHHBIM I10-
kpeiTeM Promus Element Plus 2,5 x 38 mwm (16 atm)
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(Boston Scientific, CIIIA). lanee stent-in-stent ¢ pa-
Hee MMIUIAHTHPOBAHHBIM CTEHTOM B CPEIHIOI TPETh
IIKA mpoBezieH, TO3UIIMOHUPOBAH U UMILUIAHTHPOBAH
CTEHT C JeKapCTBEHHBIM NMOKpbITHEM Cre8 3,0 X 38 MM
(14 arm) (Alvimedica, MTanus) c nocienyomieii ontu-
Mu3anue crenToB 6aonom 3,0 mum (18 arm).

ITo maHHBIM KOHTpPOJIBHOM KOpoHaporpaduu mpo-
cer IIKA BoCCTaHOBIIEH, CTEHTBI PACKPBITHI MOIHO-
CTBIO, KOMIIPOMETAINN OOKOBBIX BETBEH, IKCTpaBasa-
MM KOHTPACTHOTO BEUIECTBA M TUCTAIBHON SMOOIHH

Pucynoxk 1. YerpotictBo iVAC 2L B OJIOCTH JICBOTO JKEITyT04KA
Figure 1. PulseCath iVac 2L device positioned in the left ventricle

HeT (puc. 2).

Janee tem ke raiia-karerepom Launcher AL2 6F
karerepusupoBaHa JIKA. KoponapHblii NpoBOAHUK
Floppy 11 0,014" (Abbott, CLLIA) nmpoBeaeH B AucCTaib-
Hyto Tpers [IMOKB. BrinonHena pexaHamuzanus Ok-
KJTFO3UPOBAHHOM OrHOaroIieii BETBU ¢ UCTIOI30BAHUEM
kopoHapHoro nposojauka Pilot 50 0,014", npoBoaHuK
IIPOBEAEH B IUCTAIbHYIO TPETh Orudarouiell BETBU.
Janee BbIIIONHEHA TPAHCIIOMUHAJIbHAS OAJIIOHHAs! aH-
THOIIACTHKA CPEAHEH TpeTu ormbaromieil BeTBu Oas-
noHamu Sprinter legend 1,5 x 20 mm (18 arm), Sprinter
legend 2,5 x 20 mm (14 arm) (Medtronic, Mpnanaus).

B cpenHioro — mpokcuManbHyI0 TpeTh orudaromiei
BETBH MPOBEACH, TO3UIHOHUPOBAH ¥ UMIUTAHTHPOBAH
CTEHT C JIeKapCTBEHHBIM MOKpbITHEM Cre8 3,0 x 46 MM
(14 atm) (puc. 3).

Takke BBIIIOJHEHA TPAHCIIOMUHANBHAS OaJlIOH-
Has aHTHoIUIacTHKa cpenHeit Tpetu [IMXKB Gannonom
Sprinter legend 2,5 x 20 MM (15 arm) (Medtronic, WUp-
nmaumus). [Iposectu creHt o cpenueit Tpetu [IMIKB
HE YJIaJI0Ch M3-3a BBIPAKCHHOU Kajbluduranuu. s
YCIICIIHOTO MpPOBEJCHHUS CTEHTa B CPEIHIO TPETh
[IM2XB wucnons3oBanocs ycrpoiictBo Guidezilla 6F
(Terumo, Japan). Ctenr Promus Element Plus 3,5 x
38 MM (16 aT™M) O3UIIMOHUPOBAH U UMITJIAHTUPOBAH B
ctBojie JIKA c nepexonom B cpeantoro Tpetb [IMIKB.

Pucynok 2. [IpaBas kopoHapHasi aptepus 10 (a) u nocie (6) CTeHTHPOBaHHS
Figure 2. The right coronary artery before (a) and after (b) PCI

Pucynok 3. Orubarormas aprepus 10 (a) 1 nocue (0) CTeHTHPOBAHHUS
Figure 3. The left circumflex artery before (a) and after (b) PCI
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[Ipu KOHTpONBHOW KOpOHaporpaduu: MPOCBETHI
orubaromieii Betsu, cteona JIKA — IIMJKB Boccranos-
JIEHBI, CTEHTHI MOJHOCTHIO PACIPABIEHBI, KOMIIpOME-
Tany OOKOBBIX BETBEH, IKCTPaBa3allMi KOHTPACTHOTO
BEIIECTBA, JUCTATIBHON 3MO0MK HeT (puc. 4).

C nomompl0 paHee  YCTaHOBJIEHHBIX JBYX
ycrpoiictB Perclose ProGlide B mpaBoii OenpeHHO#I
apTepuH BBITIOIHEHO YPECKOKHOE yIIUBaHUE AedeKrTa
aprepuu. IIpoBelleH MaHyaJIbHBIN I'eéMOCTa3 U HaJo-
JKEHBI TeMOCTaTHYECKHE JaBsIIne MOBSI3KH Ha MecTa
IIyHKUUI apTepuil.

JuTenbHOCTh MCMONIb30BaHus ycrporicTBa 1VAC
2L cocraBuna 3 4. CpeaHee CUCTEMHOE apTepualb-
HOE JIaBJICHHE BO BpeMsi padOThl yCTPOHUCTBA OBLIO Ha
ypoBHe 130/80 MM pr. cT. ¢ koneOanusimu ot 115/75
1o 135/85 mm pr. ct. CpeiHee 3HaYEHUE YaCcTOThI Cep-
neunbix cokpamienuii (HCC) coctaBuno 80 ymapoB B
MUHYTY ¢ Kosnebanusimu ot 60 10 100.

[lo maHHBIM KOHTPOJIBHOM 3XOKapauorpaduu mo-
BPEXXJICHHI a0pPTaJIBHOIO KJIallaHa He BhIABIEHO. XKua-
KOCTH B TMOJIOCTHU TNepHuKapia HeT. [lanuenT B Teuenue
CYTOK HaOJIOJaJCsl B yCIOBUSX OTJE/ICHUS HHTCHCUB-
HOH Tepanuu. Ha TpeTbu CyTKH IIOCIIE BMEIIATENbCTBA
0e3 xanob B yIOBIECTBOPUTEILHOM COCTOSIHUH BBIIH-
CaH M3 CTalMoHapa Ioj HaOIIoIeHNEe KapAHoJora 1o
MECTY KHUTEIbCTBA.

Oo6cyxnenne

MeToabI BpeMeHHO MOIePKKH reMOIMHAMUKHI

JmrenbHoe Bpemsi BABK Obuia eMHCTBEHHBIM
METOIOM KPaTKOBPEMEHHOM MO/IEpKKH KpoBooOpariie-
HUS U JI0 CHX TIOp OCTaeTcsi Hanbosee MOMy/ISIPHBIM BO
BCEM MHUPE CIIOCOO0M BPEMEHHON MOAACPIKKHI (PYHKIIUH
JIXK [3], mecmoTpst Ha pexomeHmanun EBpomneiickoro
00IIIeCTBa KapIHOJIOTOB IO PEBACKYJSIPH3ALUH MHO-
kapraa 2018 r., KoTopble HE MPEANONAraloT PyTUHHOTO
ucnons3oBanust BABK npu kapauoreHHoMm 1moke (kiacce
pexomenaauun 1II, yposens noxazarensroctu B) [1].
Pesynpbrare! uccnenosanus IABP-SHOCK 11 noxa3anu,
yto BABK He ymensimaer 30-AHEBHYIO JETAIbHOCTD
npu KapauorenHoM 1moke [4]. DddexrunBHOCTE BABK

3aBUCHT OT MHOXKECTBa (PaKTOPOB: KadecTBa IJIEKTPO-
kapauorpammsl (pu OKI'-cuHXpoHM3aLMH), HATUYHA
apuTMuH, no3unuu 6auiona, YCC, a Taxoke o0uiero me-
pHdepruvecKoro CoCyaucToro COnpoTUBICHNUS [S].

YeTpoiicTBO BCIOMOraTeJibHOTO KpoBooOOpaie-
HHUSl C MOCTOSIHHBIM KPOBOTOKOM «JeBOe Tpeacep-
aue — aopta» TandemHeart

YCTpocTBO CIOCOOHO O0ECHEYUTh IOCTOSHHBIM
KpPOBOTOK 10 5 1/mMuH [5, 6]. YcranoBka TandemHeart
TpeOyeT KareTepu3aluu OSAPCHHON BEHBI U apTEPHUH,
a TaKKe MYHKIHH MEKIPEICEPIHON MeperopoaKu
[7]. HexoTophIM marmeHTaM ¢ KapAUOTCHHBIM ITIOKOM
TpeOyeTcsi TONMONMHUTENbHAST KAHIOMS ISl AUCTAIbHOU
nepdy3ur KOHEYHOCTH H3-32 BO3MOXKHOM HILIEMUH,
00yCIIOBJICHHOW OOJNBIIMM JHaMETPOM YCTpoicTBa [5,
8]. Ilo cpaBuenuto ¢ BABK mpu ucrons3oBaHuu cu-
crembl TandemHeart orMeuaeTcsi yBeJIMYCHUE 4acTO-
THI KPOBOTEUCHHUS U3 MECTa JAocTyma [9].

YeTpoiicTBO BCIOMOraTe/IbHOTO KpoBoOOpaie-
HHUSI € TOCTOSIHHBIM KPOBOTOKOM <«JIeBbIii KeJry-
nouyek — aopta» Impella 2.5 npoBoaurcst yepe3 Oe-
npennyto aprepuio B JOK uepes aopranbHBIN KiamaH.
Juamerp kanroau 12 Fr obOecrieunBaeT KpOBOTOK [0
2,5 n/mun [10]. B ommmuue ot BABK Impella 2.5 nHe
TpeOyer cunxponusamuu ¢ DKI' u 3¢ dexruBHOCTD
HE CHIDKAeTCs MpU HapylleHusx putMma cepaua. Ilo
JAHHBIM KPYITHOTO PaHJIOMM3HPOBAHHOTO HCCIIENO-
Banusi PRO-TECT II, Impella nemoncrpupyer Gosee
CTaOMIIbHYIO TOJICPIKKY TreMoanHamuke, ueM BABK,
OJIHAKO YacToTa HeOJIArONPHUATHBIX CEPIIEUHO-COCY -
ctbix coobituii (MACE) u 30-1HeBHas JeTaabHOCTD
ObLIu ofuHaKoBeIMU [5, 11, 12].

YcerpoiicTBO momep:KKM reMOAUHAMUKHI € MYJIb-
cupyromum kpoBotokoM iVAC 2L obecnieunBaer cep-
JICYHBINA BBIOPOC 0 2 JT U yCTaHABIMBACTCS, B OTIINYNE
ot Oonee npousBonuTeabHbIX cucteM (1IVAC 3L), uepes
OenpeHHbI MyHKOHOHHBIA noctyn. Cucrema iVAC
IPEe/ICTaBIISICT COOOM BpalllaroIIUICs JIBYXXOI0BOM Kila-
MaH, KOTOPBIA COENUHSAETCS C HKCTPAKOPHOPAIHHBIM

Pucynok 4. CtBon 1€B0il KOpOHAPHOM apTepHUH U MEPEIHsL HUCXOAAIIAs apTepus 10 (a) U mocie () :[eHTI/IPOBaHI/Iﬂ
Figure 4. The left main and the left anterior descending coronary artery before (a) and after (b) PCI
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MeMOpaHHBIM HacOCOM 4Yepe3 OJIHOINPOCBETHBIM Ka-
terep auamerpoM 17 Fr. YeTpolcTBO moakitodaercs
K HacocaM BHYTPHAOPTAJIbHOIO OaJUIIOHHOTO KOHTp-
MmyJibcaTropa U He TpeOyeT AOMOIHUTEIBHOIO 000pyao-
Banus [13, 14].

Bo Bpems cuctomnsl kpoBb oTkaunBaercs n3 JIK ue-
pe3 HaKOHEYHHMK M MPOCBET Karerepa B MeMOpaHHBIN
Hacoc. Bo BpeMst amacTonsl MeMOpaHHBIH HACcOC BBI-
TaJKUBaeT KPOBb B a0opTy, HMUTHPY: padoty JDK. iVAC
2L HanmpsiMyro pasrpyxaeT JIeBble OTAEIbI cepiua Ho-
CpencTBOM akTUBHOTO 3a60pa kposu u3 JIK. [Ipounsso-
mutenbHOCTh 1VAC 2L 3aBucur ot YCC: nipu BBICOKO#
Y4acTOTE yMEHBIIAETCSl BPEMsI INACTOJIbI, COOTBETCTBEH-
HO, CHIDKAIOTCSI BPEMsI W3THaHMS KPOBU M3 Hacoca U
ero ynmapHeii o0beM. Hawmmyummit s3exr 1ocTurayT
npu YCC 70-80 yao/mun: BbiOpoc iVAC 2L cocraBuin
B cpeaneM 1,4 ni/muH. B mporiecce paboTel ycTporicTa
OTMEYEHO KJIMHUYECKH 3HAYNMOE YBEJIIMYEHHE Cpe/lHe-
IO apTepUalbHOTO JABJICHUS W CEPIEYHOro BRIOpOCa
[15]. 3HaUMMBIX KPOBOTEUCHUH M TEMOJIH3a IIPH TIPUMe-
Henuu yctpoiictBa iVAC 2L He BoIsiBIIEHO [5, 13, 15]

Ilokazanusi k ucnoan3oBanuo iVAC 2L: YKB
BBICOKOTO PUCKa, OCTPBIA HH(pAPKT MUOKap/a, Kapau-
OTCHHBIW IOK, CepJeYHas HEJAOCTATOYHOCTh ¢ (pak-
et Beropoca <30% [5].

IIporuBonoka3zanus k ucnoab3zosanuio iVAC 2L:
MOPOK a0pTaJbHOIO KJanaHa TSKEJIOW CTENCHH, Me-
XaHWYECKUH MPOTe3 aopTaJbHOIO KJamaHa, TpoMO B
JIEBOM JKEIyI0UKe, Ae(PEKT MEIOKEeNyIT0uYKOBOU mepe-
TOPOJIKH, aHEBPH3Ma BOCXO/ISIIETO OT/AEIa a0PThI, BHI-
pa’keHHas KaJIbLU(UKALUS CTEHKH a0pThl, OCTPOE Ha-
pYyLIEHHE MO3TOBOrO KPOBOOOpAIEHHUS 32 MOCICAHNE
6 Mec., nuameTp OepeHHO apTepun MeHee 6 MM [5].

B mpocnexkTuBHOM HCCIENOBaHUHM TPUMEHEHMS
noaep K kposoooOpateHus iVAC 2L npu upeckox-
HOM KOPOHAapHOM BMEIIATeIbCTBE BBICOKOTO pPHCKa
(cpennsst pakmus BeiOpoca JIXK cocraBuma 30%,
MeauaHa oreHkn mo mkaire SYNTAX 28,5 Gamra)

YCTaHOBUTb YCTPOMCTBO yAanochk B 93% cimyuaes [15].
Cpennsist npofgomkutenbHocTs padotsl iVAC 2L co-
cTaBuja 67 MUH, B TEYCHHUE KOTOPBIX MMOICPKUBAIIACH
cTaOWIIbHast TEMOIMHAMUKA, YTO MTO3BOJIMIIO YCIIEIIHO
BeITTOTHUTE UKB Bcem maruenTtam [5, 15].

C 2016 1. mpoBOOUTCS MEXIYHAPOTHOE HCCIEIO-
Banue PULSE, 1ienbto KOTOpOro sIBISIIOTCS CPAaBHEHHE
PE3yJIbTaTOB MPUMEHEHUSI YCTPOHCTB MOIACPIKKU T'e-
MoauHaMUKH ¢ mynscupytommM (iVAC 2L) u mocro-
ssHHbIM (Impella CP) kpoBoTOKOM, OlI€HKa TapaMeTpOB
TeMOJIMHAMUKH, a TaKkKe OMOXMMHUYECKHX IOKa3are-
neit kpoBu [5]. B HacTosmee BpeMs mpemnoaaraeTcs,
YTO IyJIbCUPYIOLINN KPOBOTOK, B OTJINYME OT TOCTOSIH-
HOTO, HE KOMIIPOMETUPYET MUKPOLIMPKYJISIUIO U yBe-
JMYUBAET KOpOHapHOe nepdy3noHHoe naBnenue [16].

3akiiloueHue

[TanmnenTtam ¢ TPEXCOCYAMCTHIM TMOPaKEHUEM KO-
pOHApHOTO pycila U CTBOJIA JIEBOM KOpOHApHOH apTe-
PHH, KOTOPBIM OTKa3aHO B BBIMTOJHEHUH KOPOHAPHOTO
[TYHTUPOBAHUSI, BO3SMOKHO O€30MacHOE BBITOTHEHHE
YPECKOKHOTO KOPOHAPHOTO BMEIIATEIIECTBA C UCTIOh-
30BaHUEM CHCTEM BPEMEHHOH MOAAEPKKU TeMOAUHA-
MUKH, B yactHOCTH 1VAC 2L.
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THE CLINICAL CASE OF THE FIRST HIGH RISK PERCUTANEUS CORONARY
INTERVENTION UNDER USE OF THE PULSECATH IVAC 2L LEFT

VENTRICULAR ASSIST DEVICE IN RUSSIA

B.G. Alekyan, N.G. Karapetyan, A.Ya. Novak , G.P. Plotnikov, Yu.B. Knysh, G.S. Grigoryan

A.V. Vishnevsky National Medical Research Center of Surgery, 27, Bol'shaya Serpukhovskaya St.,
Moscow, ‘Russian Federation, 117997

“Introduction

According to modern recommendations for revascularization of the myocardium, patients with
significant lesions in three or unprotected Left Main (LM) are referred to surgical bypass grafting [1].
In real clinical practice, such patients are often deferred surgery due to severe comorbidities, surgical
risk, as well as the patient's disagreement with the perspective of undergoing an "open chest"
operation. In the Russian Federation, only by 2017, 6.189 percutaneous coronary interventions (PCl)
on the LM were performed [2]. PCl in this group of patients is associated with higher risks of
hemodynamic disorders, motivating the occasional use of temporary hemodynamic support devices,
as intra-aortic balloon counterpulsation (IABP), TandemHeart (CardiacAssist, Inc., USA), Impella
(Abiomed, Inc., USA), and iVAC 2L (PulseCath BV, Netherlands) [3].

We present the first clinical case of successful application of the iVAC system for short-term
circulatory support during high-risk PCl in Russia.

Clinical case

Man, 62 years old, complaining of pressing pain behind the sternum when walking up to 100 m,
lasting several minutes, stopping at rest. In 2016 he was hospitalized with the diagnosis of acute
myocardial infarction with elevation of the ST segment in the inferior wall of the left ventricle (LV).
Recanalization was performed urgently with stenting of the LCX. At the end of 2017, the patient's
condition worsened: angina pectoris and shortness of breath increased. In November 2018, the
patient underwent coronary angiography, which revealed: limited flow in the right coronary (RCA),
80% stenosis in the ostium and proximal LAD added to and 60% stenosis distally. The previously
implanted stent in the mid-LCX was occluded.

Echocardiography showed akinesia and hypokinesia of the inferior wall. The aortic valve had visible
calcifications with a maximum transaortic gradient of 22 mmHg, and there were mitral and tricuspid
regurgitation. Left ventricular ejection fraction was 39%. Due to the high surgical risk, the Heart
Team opted for PCl of the three vessels with mechanical circulatory support using PulseCath iVAC 2L.
On November 15, 2018, under local anaesthesia, the right femoral and radial arteries were
punctured and catheterized with a transfemoral 7F introducer (Cordis, USA), and two Perclose
ProGlide systems (Abbott, USA) were applied. A 0.035 " guidewire was placed in the femoral access,
and the introducer was replaced by a 18F Oscor sheath (Terumo, Japan). A pigtail catheter Radifocus
AL2 5F was progressed into the LV cavity with the 0.035 " guidewire. With the Radifocus Pigtail 5F,
the guidewire was replaced with a Confida Brecker (Medtronic, Ireland) stiff guidewire which was
positioned in the apex of the LV. Subsequently, PulseCath iVAC 2L was inserted across the aortic
valve. The circuit was checked to prevent air embolism, connected to an IABP console, and activated

(Fig. 1).”



(the authors describe the uneventful stenting of the RCA, LCX, LM and LAD)

“The duration of use of iVAC 2L was 3 hours. The mean systemic arterial the pressure during support
was 130/80 mm Hg, with fluctuations from 115/75 up to 135/85 mm Hg. The average heart rate was
80 beats per minute with fluctuations from 60 to 100 bpm. According to the control
echocardiography, there was no damage to the aortic valve, and no fluid in the pericardial cavity.
The patient then was admitted in the intensive care unit for observation. On the third day after the
intervention he had no complaints and was discharged from the hospital.

Discussion

For a long time, the IABP was the only method for short-term LV support and still remains the most
popular in all over the world [3]. However, the recommendations of the European Society of
Cardiology on Myocardial Revascularization published in 2018, do not involve a routine use of IABP in
cardiogenic shock (class recommendation Ill, level of evidence B) [1]. The results of the IABP-SHOCK |l
study showed that the IABP does not reduce 30-day mortality with cardiogenic shock [4]. The efficacy
of the IABP is affected by the presence arrhythmias, balloon positioning, heart rate, as well as
general peripheral vascular resistance [5].

The TandemHeart, a Left atrium to aorta mechanical support device is capable of providing constant
blood flow up to 51 / min [5, 6]. Installing TandemHeart requires catheterization of the femoral vein
and artery, as well as puncture of the interatrial septum [7]. In some patients with cardiogenic shock,
an additional cannula is required for distal limb perfusion to reduce the risk of ischemia, due to the
large diameter of the device [5, 8]. Compared with IABP, TandemHeart is associated with increased
risk of vascular complications [9].

The continuous flow "LV-to-aorta" assist device Impella 2.5 is positioned across the aortic valve with
the tip in the LV. A 12 Fr cannula provides blood flow up to 2.5 1 / min [10]. Unlike IABP, Impella 2.5
does not require ECG synchronization and its flow does not decrease in case of arrhythmias. In the
large randomized study PROTECT I, Impella demonstrated a more stable hemodynamic support than
IABP, however, the incidence of adverse cardiovascular events (MACE) and 30-day mortality were the
same [5, 11, 12].

The pulsatile hemodynamic support device iVAC 2L provides an output flow of up to 2.0 L/min and is
set percutaneously in a femoral access. The iVAC system has a rotating two-way valve that connects
with an extracorporeal membrane pump through a single-lumen 17 Fr catheter. The device connects
to a conventional IABP console and does not require specific equipment [13, 14]. During systole,
blood is pumped out of the LV through the tip and collected in the membrane pump. During diastole,
the membrane pump pushes blood back into the aorta, mimicking the work of the LV. iVAC 2L directly
relieves the left heart by means of actively removing blood from the LV. The performance of iVAC 2L
depends on the heart rate: at high rates the time for filling the membrane pump with blood
decreases, compromising its stroke volume. The best effect is achieved at a heart rate of 70-80 beats
/ min, at which the produced flow is an average of 1.4 L / min. During device operation there was a
clinically significant increase in the mean arterial pressure and cardiac output [15]. Significant
bleeding and haemolysis when using iVAC 2L device were not detected [5, 13, 15].

iVAC2L is indicated in the following situations: high risk PCl, acute myocardial infarction, cardiogenic
shock, and heart failure with reduced ejection fraction (<30%) [5]. Contraindications to iVAC 2L



include: severe aortic valve disease, aortic valve prosthesis, thrombus in left ventricle, interventricular
septal defect, aneurysm of the ascending aorta, severe calcification of the aortic wall, acute
disruption of cerebral circulation for the last 6 months, and femoral artery diameter less than 6 mm
[5]. In a prospective study of iVAC 2L in high-risk PCl, in which the average LV ejection fraction was
30%, and the median SYNTAX score was 28.5 points, the device was successfully implanted in 93% of
cases [15]. The average time of support was 67 minutes, during which it provided hemodynamic
stability and allowed the successful conclusion of the PCl in all patients [5, 15]. Since 2016, an
international study is ongoing, aiming to compare the performance of pulsatile flow (iVAC 2L) versus
continuous (Impella CP) using invasive hemodynamic assessments [5]. It is currently assumed that
pulsatile blood flow, as opposed to continuous flow improves microcirculation and increases coronary
perfusion pressure [16].

Conclusion

In patients with three-vessel disease or unprotected left main who have been deferred from coronary
artery bypass graft, safe execution of high-risk PCl can be achieved with the use of temporary
hemodynamic support systems, in particular the iVAC 2L.”



