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MeTtopa 3aKpbiTUS NOCTNYHKLHOHHOMW reMaToMbil
yctpoucTtBom Angio-Seal Evolution

A.N. Ayna', E.IO. l'ybapeHko'*, H.I'. Xoper?, A.H. Jlemne', 10.I. Yarika’,
C.B. XXugakoB', A.B. lNaHtokoB', B.B. lNoakoBbipkuH', B.H. bbixaHOB’,
A.B. JleBkosckuii', E.P. AtamaHiok', C.A. LLinmanuH', E.E. lNpuxoabko’

TKIBY3 “Antavicknii KpaeBovi kaaunosiormdeckmnii aucnaHcep”, bapHayn, Poccus

2PrbOy BO “Antavickuii rocyaapCcTBEeHHbIV MeaULNHCKUA yHuBepceuTeT” MyuH3apasa Poccuu,

BapHayn, Poccusi

OnucaHsbl cJly4am YCrelwHoro 39HA0BaCKYJ/ISIPHOro 3akpbiTUsi MOCTIYHKLMOHHOW remMartoMbl YCTPONCTBOM

Angio-Seal Evolution.

KnioyeBble cnoBa: nocTryHKLMOHHAs reMaTtomMma, yCTporcTBo Angio-Seal Evolution

The method of post-puncture haematoma closure
with the Angio-Seal Evolution device

A.l. Duda’, E.Yu. Gubarenko’, N.G. Khorev?, A.N. Lemle’, Yu.G. Chaika’,
S.V. Zhidkov', A.V. Panyukov', V.V. Podkovyrkin', V.N. Bykhanov',
D.V. Levkovsky', E.R. Atamanyuk', S.A. Shimalin', Prikhod’ko E.E.'

' Altai Regional Dispensary of Cardiology, Barnaul, Russia

2 Altai State Medical University, Barnaul, Russia

The article describes cases of successful endovascular closure of the post-puncture haematoma via the Angio-

Seal Evolution device.

Keywords: post-puncture haematoma, Angio-Seal Evolution device

BeepneHue

MocTnyHKUMOHHAsA NyfnbCcupyloLwas remarto-
Ma (NloXkKHasi aHeBpM3mMa) — 9TO MOJSIOCTb, CTEH-
KN KOTOPOW COCTOST U3 MbILLEYHON TKaHu n/
UM NOOKOXHOM XMPOBOM KeT4yaTky, B KOTO-
PYIO M3NMBAETCH KPOBb U3 AedekTa apTepuun,
BO3HUKLLEIO Kak OCJIOXXHEHME MOCNE €e MyHK-
UMM, KPOBOTOK B 3TOM MONIOCTU HOCUT MyJib-
CUPYIOLLMIA XapakTep 3a cHeT coobLleHuns ee
c aptepuei. NMoCTNyHKUMOHHAA MynbCUpyo-
uaga rematomMa COCTOUT U3: NONIOCTU MYyJbCU-
PYIOLLMIA reMaTOMBbl; LLEeeYHOM YacTun n gedek-
Ta apTepumn; camol apTepuun; OKpyXKaloLlen
MOCTMNYHKLUMOHHYIO MNYJIbCUPYIOLLYIO FreMaToMy
MbILLUEYHOW TKaHW 1/1nn NogKOXHOMN XNPOBOM
knetyatku (1, 3).

MocTnyHKUMOHHAsA NynbCUpylowasa remato-
Ma BO3HMKAET MOCNe MNyHKUUK apTepuun (npum
B3ATUM 06pa3L0B apTepunasnibHOM KPOBU, NOche

YCTaHOBKM apTepurasnibHOro kateTepa, npu npo-
BEOEHUN BHYTPUCOCYOMCTbIX (3HO0BACKYSP-
HbIX) onepauwnin). BoamoxHa Takxke cnydanHas
nepdopaunsa aptTepum Npm NPOBELEHNN MYyHK-
UM 6enpeHHoN BeHbI, B MPOLECCE BbINOJIHE-
HUS 3HO0BACKYJISIPHbIX Ornepaumii Ha BEHO3HOMN
cuctemMe unu cepaue denoseka. Hacrtom npu-
YMHOI ee BO3HMKHOBEHUNS MOryT OblTb HeaaekK-
BaTHbLIV reMoCTas rocsie NMyHKUUmM apTepun m
HecobOnoaeHne NaumMeHTOM MOCTEeNbHOro pe-
XUMa noclle 9HAOO0BACKY/SIPHbIX BMeLlla-
TenbCTB. Yactota BO3HUKHOBEHUA 3TOr0 Mo-
crieonepaLmoHHOro OCNIOXHEHUS, NO pasnmy-
HbIM OaHHbIM, cocTtaBnsetr oT 1,5 po 20%.
Hawnbonee yacTow nokanuaauyen NoCTNyHKLUM-
OHHON MNYyNbCUPYIOLLEN remMaTOMbl SBASIETCS
obLas nnm noBepxHOCTHas benpeHHasa apTe-
pus, XOTS BCTPEYAKTCA OHU U MNPU MyHKUUN

MeTon 3akpbITvsi MOCTIYHKLUMOHHONM reMaToMbl yCcTporicTBoM Angio-Seal Evolution
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MocTnyHKUMOHHAsA MysbCUpYloLLLas remarto-
Ma OornacHa pas3BUTMEM MACCUBHbIX MOOKOXHbIX
KPOBOTEYEHUIN N B HEKOTOPbLIX CUTYaLUSX Npn-
BOOMUT K JIETaNlbHOMY Mcxoay (MpuynHa cMepTun
MaccumBHasi kpoBonoTtepsd). MexaHnamom Kpo-
BOTEYEHUNS ABNSIETCS pPa3pblB CTEHKWU MyNbCU-
PYIOLLEV reMaTOMbl U MACCUBHOE KPOBOW3JNSI-
HME B MOOKOXHYIO XUPOBYIO KNEeT4aTKy u/mam
Mexay dacuyamMm mblwl,. KanHMYecky nocT-
MYHKLUMOHHAA NyfbCUpylowWwas rematoMma npo-
SABNSETCSA MHTEHCUBHBIMW BONSAMU B 30HE MYHK-
umn aptepun. [MpuynHon Gonen sBnseTcs
cCOaBneHne remaTtomMon 6nmanexawiero HepB-
HOro ny4yka, B CWJly 3TOr0 BO3MOXHO TakXe
N JNIOKaJSIbHOE HapylueHne 4yBCTBUTESIbHOCTWU.
MHorme naumeHTbl obpawialdT BHMMaHME Ha
OBLIMPHYIO reMaToMy M NPUMYXI0CTb B 30HE
nyHKUMm aptepun (2, 3).

MeToabl neyeHus
MNOCTNYHKLUOHHbIX reMaTomM

M3BecTeH cnocob nedeHMst NOCTRYHKLIMOH-
HO NyNbCUPYIOLWEN remMaTtoMbl NyTEM YyLUMBa-
HUST MYHKUMOHHOIo gedexkrta 1M ONOPOXHEHUS
NOJSIOCTN remMaToMbl. OTOT CNOCO6 3akvaeT-
Csl B TOM, YTO pacceKkaloTCa KOXHbIE MOKPOBHbI,
apTepus obHaxaeTcs U gedekT B Hel ylmBa-
etcs. 9ToT cnocob Bcerna adp@PeKTUBEH, HO
TpebyeT npoBedeHUsa OTKPbITOW onepauun,
ONUTenbHOW nocneonepaunoHHon peabunuta-
LM NaUUeHTa, MOXET NMPUBECTU K UHPEKLINOH-
HbIM OCNOXHEHUSM WU MOBPEXOEHUIO COCY-
ONCTO-HEePBHOIO My4yka C COOTBETCTBYIOLLMMU
HEBPOJIOrNYeckuMmn nposasneHnaMmu. fNomumo
BbILLECKA3aHHOIr0, UCMOJIb30BaHME 3TOr0 CMo-
coba npMBOOUT K HEOOXOAMMOCTU BBEOEHUS
naumeHTy feKkapCTBEHHbIX NpernapaTtoB (aHe-
CTETUKOB, aHTUOMOTUKOB, aHaNlbreTukoB),
T.e. ApYyruMu cloBamMu — 3TOT cnocob xapakTte-
pU3yeTcsa CNOXHbIM 1 ANUTENbHbLIM Mocieone-
pauuoHHbiM nepuogom (1, 2). HecmoTps Ha
3P PEKTNBHOCTb 3TOr0 MEeTo4a, OH MMEET chne-
aylowme HegoctaTtku: 1) yBenmymBaeT BpeMS
npebbiBaHWS B cTauMoHape; 2) TpebyeT BBeAe-
HUSA NeKapCTBEHHbIX MNpernapaToB (aHecTeTu-
KOB, aHTUONOTVKOB, aHaNbLreTUKoB); 3) yBenu-
yMBaeT nepuon HeTpyaocnocobHocTu; 4) yBe-
M4YMBaAET CTOMMOCTb Jie4eHus nauyenTa (1-3).

M3BECTHbI Takxe 1 opyrne, MeHee pacnpo-
CTpaHeHHble cnocoObl Ie4eHnst NOCTMYHKLWOH-
HOM NyNbCUPYIOLLEN remMaTOMbl, Takme Kak
MYyHKLWOHHOE BBeAeHne B remaTtoMy pakTopoB
CBEPTbIBAEMOCTWN KPOBM (pacTBopa TPomMOu-
Ha). OTOT cnocob MMEeEeT XxopoLumMe noka3aTesnmn
3P PEKTUBHOCTU, HO UCMNO/b30BaHME TaKoro
cnocoba MOXeT NpuBecTU K TpomMboobpas3oBa-

HMIO B apTEPUN N ee TPOMBOTUYECKON OKKJIIIO-
31K, a TakkKe K guctanbHOMN TPOMOOaMOoMKn
C COOTBETCTBYIOLLMMU TAXENBIMU ULLEMUNYE-
CKMMW OCJIOXXHEHMAMM B KOHEYHOCTU (2).
Mcnonb3oBaHne ¢akTopoB CBEPTLIBAEMOCTMU
KPOBU MOXET TakXe MPUBECTU K NBMEHEHUAM
B CUCTEME reMocTasa u, kak cnegcreue, K pas-
BUTUIO TPOMOO30B M MHPAPKTOB B APYrux
apTepusix, K CHMKEHUIO 9ODEKTUBHOCTN aHTU-
KOarynsaHTHOM N aHTMarperaHTHOM Tepanuu,
B TOM CJly4ae, ecsiv NauneHT ee rnoJsly4aer.
Jdpyrvm, meHee pacrnpocTpaHeHHbIM CroCco-
O0OM fnleyeHmns NOCTNYHKUMOHHOW NyAbCUPYIO-
e remMaTtoMbl ABASIETCS BHYTPUCOCYANCTOE
CTeHTMpoBaHne pedekta apTepunm CTEHT-
rpad®ToM (Cneumanm3npoBaHHbIM  BHYTPU-
COCYOUCTbIM 3HOOMNPOTE30M). ATOT crnocob 3a-
K/l04YaeTCcs B TOM, 4YTO 9HOOBACKYNSAPHO K AOe-
dekTy B apTepmn N0gBOOMNTCS U pacKpbiBaeTCs
CTeHT-rpadT, 3aKkpbiBag aedekT B apTepum ns-
HyTpu. Cnocob npeaycmaTprBaeT NpMMeHeHne
MasiopacnpoCTpPaHEeHHOro 1 cneymann3npo-
BaHHOINo pPacxof4HOro marepuana, Takoro Kak
CTEHT-rpadT MU pacxogHbl MaTtepuan gns ero
[OCTaBKW, UCMOJSIb30BaHNE COOTBETCTBYIOLLEN
rnocneonepaunoHHOn Tepanum (Knonegorpe-
JIeM 1 acnMpuHOM He MeHee 1 Mec), xapakTe-
pun3yeTcsa yrpo30i OCAOXHEHUA B BUOE TPOM-
603a cTeHT-rpadTa, paspbiBoM aptepun (2, 3).
Hanbonee 61M3KMM MO TEXHUYECKOWN CYLLL-
HOCTU K npepnsaraeMomMy crocoby sBndeTcst
cnocob nevyeHnst NOCTNYHKLUWMOHHOWM NyfbCuUpy-
loulen rematoMmbl MeToAoM MasbLEBON KOM-
npeccun ¢ nocneayLymM HanoXeHnemM Oass-
el NoBs3kK. ITOT crnocob 3ak/oyaeTcs B TOM,
4ytTo npomsBogAT AanuTenbHylo (20-30 MuKH)
nanbLEBYIO KOMMPECCUMIO apTepum C nochne-
OYIOWLMM HaNOXEeHNEM [OaBAllen NOBA3KW Ha
30HY KoMnpeccuu Ha 12-24 4 (2, 3).
HepocTaTkn atoro cnocoba B TOM, 4TO, He-
CMOTPS Ha Masylo TPaBMaTUYHOCTb 4J1S nauu-
eHTa, oH ManoaddeKTUBeEH, TPOMOMpPOBaHME
MOCTNYHKUMOHHOW MYJIbCUPYIOLLLEN reMaTOMBbl
nocturaetca B 50-70% cnyyaeB (2, 3). 910 06-
YCJ/TIOBIEHO OTCYTCTBMEM BU3YaslbHOMO KOHTPO-
N5 32 9O PHEKTUBHOCTBIO BbIK/TIOYEHUS N3 KPOBO-
TOKa MOCTNYHKUWMOHHOW MNyJfibCUPYIOLLEN remMa-
ToMbl. Kpome TOro, HEeBO3MOXHO [06UTLCA
YMEHbLLUEHNSI Ppa3MepPOoB NOIOCTMN MOCTMYHKLM-
OHHOW MYJNbCUPYIOLLIEN FreMaTOMbl U, Kak cnef-
CTBUE, HEBPOJIOMMYECKON CUMNTOMATUKM (OaB-
NIeHNs1 rTeMaTOMbl Ha HEPBHbLIE My4KU), U MpPU
3TOM YBENNYMBAETCS PUCK MHDULMPOBAHUS.
TexHn4yeckmm pesynbTaToM npenjaraemMmoro
crnocoba neyeHnst NOCTNYHKLUUMOHHOM MNyJbCuU-
pyloLien rematomel aBngeTcsd: 1) yBennyeHue
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Puc. 1.

AHrnorpamma cocynos
HUXXHUX KOHEYHOCTEN.

4acTOTbl TPOMOMPOBaHUSA MOCTMYHKUMOHHOMN
MyNbCUPYIOLLEN FEMATOMbI; 2) CHUXEHUE pU-
CKOB OCJIOXHEHUI MPWN NEeYEHNN NOCTMYHKLUU-
OHHOW NynbCUpPYOLLEN remaTtombl; 3) cokpa-
LLLeHVIe CPOKOB NeveHuns; 4) yMeHbLLUEHWe CToU-
MOCTW JIe4EeHUS NaLMNeHTOB.

YKa3aHHbI TEXHNYECKU pedynbTaT LOCTU-
raeTcs Tem, 4TO CHa4ana rnpu NOMoLLM ynbTpa-
3ByKa OLEHMBAIOT XapakTep KPOBOTOKAa B MO-
JIOCTU MOCTNYHKUMOHHOMN MNyNbCUPYIOLEN Fe-
MaTOMbl, 3aT€M B aCenTUYEeCKMX YCJIOBUAX
MPOBOASAT MECTHYIO aHECTE3UIO NyTEM NHPUIb-
Tpauum NPOCTPaHCTBA BOKPYr MOCTAYHKLMOH-
HOW NyNbCUPYIOLLEN reMaToMbl U apTepumn pac-
TBOPaMy MECTHbIX aHecTeTnkoB (20-80 mn),
rnoce 3Toro non KOHTPOJieM yiibTpa3Byka Bbl-
MOJSIHAIOT MYHKUMIO W acnmpaumio LWrnpuuem
KPOBWY W3 MOCTMYHKLNOHHOW MyNbCUPYIOLLEN
remMaTtomMbl, OJHOBPEMEHHO C 3TUM NPOU3BOAAT
KOMIMPECCUIO YJIbTPa3BYKOBbIM OATHMKOM Hap,
nedekTomMm B apTepmm 40 MOJSIHOMO0 OTCYTCTBUS
KPOBOTOKa B MOJZIOCTN aHEeBPU3MbI, 4O crnaje-
HNS CTEHOK MOCTMNYHKUVOHHOW MYySIbCUPYIOLLIA
reMaToMbl, BPEMS KOMMPECCUM COoCTaBnseT
10-20 mMuH, mocne 3TOoro HaknaablBalOT OaBA-
LLLYIO MOBSA3KY Ha 5—-12 y.

Xupyprunyeckasi TexHuUKa

Hamun B otgeneHnn PXMIAwJT AnTtanckoro
KpaeBoro Kagmosormyeckoro aucnaHcepa pas-
paboTaH anbTepHaTUBHbIM MeTOon, 3aKpbITUS
MOCTMNYHKUMOHHON rematomMbl. MeTton npume-
HANCcA Npy HeahPEKTUBHOCTU KOHCEPBATMBHOMN
Tepanmy, KOMANPECCUOHHOIO METOAa NIeYeHUS.

MN306peTeHne oTtHocuUTcs K obnactm megu-
UMHbI, @ MMEHHO — K 3HO0BaCKYyNsSpHbIM BMe-

Puc. 2. YcrtaHoBKa kaTteTepa B ycTbe  Pwuc.
NOCTMNYHKLUMOHHOIO OTBEPCTUS.

3. YcrtaHoBka NpPOBOAHMKA
B MOJIOCTb FEMaTOMBbl.

waTtenbcTBam. [NpoBOAAT OLLEHKY MyJSIbCUPYIO-
Wen rematomMbl NpU MOMOLUU YNbTPa3BykKa.
3aTteM B acenTuyecKnx yCAOBUSAX BbIMOSHAIOT
MECTHYIO aHecTe3nto N 4Yepel3 KOoHTpasnare-
pasnbHY0 CTOPOHY NYHKTUPYIOT BepEeHHYI0 ap-
TEPUIO, BBIMOJIHAIOT aHrnmorpapuio B MecTe
nynscupylowen rematomoel. OnpepenaoTcs
MOCTMYHKUMOHHOE OTBEPCTME, pasMepbl JTOX-
HOW aHEBPU3MDI.

3aremM B MNOCTNYHKUMOHHOE OTBEPCTUE
yCTaHaBNMBAETCSH OVArHOCTUHECKMI KaTeTep,
MO KOTOPOMY B AaJibHENLIEM 3aBOAUTCS MPO-
BOOHMWK B MONOCTb NY/AbCUPYIOLWEN reMaToMbl
(pnc. 1-3).

Janee nog MeCcTHOW aHecTe3nein genaertcs
HebonbLLIoW (7—8 MM) pa3pes Hag, NybCUpyto-
Len remMatomMon, non PEeHTreHOoSIOrM4eCKnMm
KOHTPOJIEM MATKUM 32XXKMMOM BbIBOAUTCSH NPO-
BOOHUK HapyXy (puc. 4).

[MoToM Mo NPOBOAHVKY 3aBOAUTCS CUCTEMA
Angio-Seal Evolution gna 3akpbiTna mecTta
NyHKUUn 6enpeHHor apTtepuun. 3aTteM MNocCT-
MYHKUVMOHHOE OTBEPCTME 3aKPbIBAETCH CUCTE-
Mo Angio-Seal Evolution n genaetcqa aHrmo-
rpamnyeckmnin KOHTPOJb (puc. 5).

Mpumepbl ocywecTBNeHus MeToaa

Mpumep 1. MNauneHT 79 neT.

OunarHo3: MBC Q HwxHuin UM ot 29.01.20.
Tpombonutuyeckas Tepanusa nyposas3on. ATepo-
CKJ1ep03 KOPOHAapPHbIX apTepuii: cteHo3 NMMXXA 60%,
cybokknoauna MNMKA. YHTKB co cteHTupoBaHmem KA.
ConyTcTBylOWNIA ANarHo3: runeprtoHnyeckas 60-
nesHb lll ctagumn, cteneHb apTepuanbHOW runep-

MeTon 3akpbITvsi MOCTIYHKLUMOHHONM reMaToMbl yCcTporicTBoM Angio-Seal Evolution
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Puc. 4. lNop peHTreHONOrM4eckMM KOHTPOMEM MSArKAM
32XMMOM BbIBOAUTCS NMPOBOLHNK N3 reMaTOMbl HAPYXY.

MauyeHT NoCTYNMA N0 3KCTPEHHBbIM NOKA3aHUSIM.
BbIinoNHEHO CTeHTUpoBaHue WHGaPKT3aBUCMMON
aptepumn. Ha 2-e cyTkmn obpasoBanach NOCTMYHKLM-
OHHas remaTomMa C pacnpocTpaHeHnem nog nynap-
TOBYIO CBA3KY. /13-3a BblpaXeHHOro 6051eBOro CuH-
[pOMa BbINOJIHUTb MEXaHNYECKYIO KOMIMPECCUIO He-
BO3MOXHO. [MpUHATO pelleHne 3akpbiTb remaTtomy
9HO0BaCKyNsapHbIM MeToaoM. MNpouenypa BoINoHE-
Ha NMog MeCTHOW aHecTe3uen, BpemMsda npoueaypbl
20 MuH (puc. 6).

Mpumep 2. NauneHTka 57 net.

Ounarnos: MBC MUKC (07.2019). XpoHunyeckas
aHeBpuama JIK. ATepocknepo3 KOpPOHAPHbLIX apTe-
puii: cteHTupoBaHue MMXKA (2019), MNpA cTeHo3
B ycTbe 70%. lMapokcuamanbHas dopma dubpus-
nauun Nnpepcepanin.

Puc. 6. YnbTpa3ByKkOBOM KOHTPOJIb HA CleayloWwmii AeHb.
[emaTtoma 3akpbiTa.

Puc. 5. Aurnorpadunyecknini KOHTPOSb. MNMoCTAYHKLUMOHHASN
rematoma 3akpbiTa.

ConyTcTBylOWMA AMArHO3: TMNepToHMUYecKkas
6onesHb lll ctagnn. CaxapHbiii anabet 2 Tuna.
XpOHUYECKNIN MMENOHEDPUT.

MaumeHTke B NAAQHOBOM MNOPSIAKE BbIMNOSHEHA
JmarHocTtunyeckas kopoHaporpadusa. Ha 2-e cTykm
BO3HMKA NMyfbCcupytowas rematoma. Baxabl Npo-
BOAWNACb MexaHnyeckasi KoMnpeccus nog, ynbrpa-
3BYKOBbIM HaBedeHueMm, 6e3 addekta. B cBasu
C Hea®ddPEKTMBHOCTbIO KOHCEPBaATMBHOMN Tepanuu
peleHo NpPOBECTU 3akpbITUe remMaToMbl 3HOO0Ba-
CKynsipHbIM MeToaoM. Npouenypa BbiNoSHEHA B Te-
yeHune 30 MUH Noa, MECTHOWM aHecTe3nen.

3aksiioyeHue

Mpepnaraemsbiii crnocob neyeHust NOCTNYHK-
LIMOHHOW NynbCUpytoLLLen remaTomMbl Obln NpuU-
MEHEH Yy 2 NauMeHTOB C BO3HUKLLUMMMK MOCT-
MYHKUMOHHBIMU MYNbCUPYIOLWLMMMN remMaToma-
MM Mocne MnpoBeAeHUs SHO0BACKYNSPHbIX
onepaunii. B pesynbrate nedeHms 6bi10 Oo-
CTUIHYTO 3aKpbITME MNYJ/IbCUPYIOLLMX FrEMaTOM.
Cpasy nocne ncnonb3oBaHus cnocoba y BCex
naLMeHTOB MNpekpaTuIncbL GONEBbIE OLyLe-
HUSI B KOHEYHOCTWU, HE OTMEeYasioCb cenTuye-
CKMUX OCJIOXXHEHUN N PEUNOVBOB remMatomMm,
a TakkKe OHU He HYXAaJINCb B UCMONb30BaHNN
OOMONIHUTENbHBIX PacXo4HbIX MaTepuanos
M NlekapCTBEHHbIX npenapartoB. N306peTeHne
OTHOCUTCS K 06S1IaCTM MeauUMHbI, a MUMEHHO
K 3HO0BaCKy/SIPHbIM BMeELLaTenbCcTBam, a 60-
Jlee KOHKPETHO K CrMocoBy NevyeHnst OCnoxHe-
HUS 9HO0BACKYJSPHbIX BMELLATENbCTB — MOCT-
MYHKUWOHHOW MNyNbCUPYIOLWLEN TFemMaToMbl,
M MOXET ObITb MCNOJIb30BAHO B NIEYEOHbIX Y4-
pexaeHnsx npu HeadHEKTUBHOCTY KOHCEpPBa-
TUBHOW Tepanun, KOMAPECCUOHHOW Tepanuu.
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Introduction

Post-puncture pulsatile haematoma (pseu-
doaneurysm) is a cavity with walls consisting
of muscle tissue and/or subcutaneous adipose
tissue filled with a blood leaking from a defect in
the artery which developed as a complication
after its puncture. The blood flow in this cavity is
of pulsatile nature due to its connection with an
artery. Post-puncture pulsatile haematoma con-
sists of the following structures: the cavity of
pulsatile haematoma; the cervical part and arte-
rial defect; the artery itself; the muscle tissue
and/or subcutaneous adipose tissue surround-
ing post-puncture pulsatile haematoma (1, 3).

Post-puncture pulsatile haematoma occurs
after the arterial puncture (during arterial blood
sampling, the artery catheterization or intravas-
cular (endovascular) interventions). Accidental
perforation of the artery is also possible during
femoral vein puncture or endovascular inter-
ventions involving the human venous system or
the heart. Common causes of its occurrence
include inadequate hemostasis after arterial
puncture and patient's non-adherence to the
bed rest after the endovascular interventions.
The incidence of this post-surgery complica-
tion, according to various sources, ranges from
1.5% to 20%. The most common localization
of post-puncture pulsatile haematoma is the
common or superficial femoral artery, although
it also can be observed during the puncture
of the brachial or radial arteries (1-3).

Post-puncture pulsatile haematoma is dan-
gerous due to the development of massive sub-
cutaneous bleeding and in some cases it may
be fatal (the cause of death is massive blood
loss). The mechanism of bleeding is the rupture
of the pulsatile haematoma wall and massive
hemorrhage into the subcutaneous fat and/or
between the muscle fascias. Clinically, post-
puncture pulsatile haematoma manifests by
severe pain in the area of arterial puncture. The
pain is caused by the compression of the near-
by nerve bundle by the haematoma; it can also
result in local sensitivity impairment. Many pa-
tients notice a large haematoma and swelling in
the area of arterial puncture (2, 3).

Post-puncture haematoma
treatment options

A known treatment method for the post-
puncture pulsatile haematoma consists in su-
turing the puncture defect and draining the
haematoma cavity. This method comprises of
dissecting the skin, exposing the artery, and
suturing the defect. It is always effective, but

requires an open surgery and a long-term post-
operative rehabilitation of the patient. Further-
more, it can lead to infectious complications
or damage of the neurovascular bundle with
corresponding neurological manifestations. In
addition to the above mentioned, this method
requires administration of the drugs to the pa-
tient (anesthetics, antibiotics, analgesics), i.e.
in other words it is characterized by a complex
and prolonged postoperative period (1, 2).
Despite its effectiveness, this method has the
following disadvantages: 1) it prolongs the time
spent in the in-hospital department; 2) it re-
quires administration of the drugs (anesthetics,
antibiotics, analgesics); 3) it prolongs the sick
leave period; 4) it increases the cost of the pa-
tient’s treatment (1-3)

There are also other less common treatment
methods of the post-puncture pulsatile haema-
toma, such as injection of blood coagulation
factors (thrombin solution) into the haemato-
ma. This method demonstrates good efficacy
parameters, but can lead to arterial thrombosis
and thrombotic occlusion, as well as to distal
thromboembolism with associated severe is-
chemic complications in the extremity (2). The
use of blood coagulation factors can also cause
changes in the haemostatic system and, as
a consequence, can result in thrombosis and
infarction in other arteries, and in decreased
effectiveness of the anticoagulant or antiplate-
let therapy, if the patient receives it.

Another less common treatment method
for the post-puncture pulsatile haematoma in-
cludes intravascular stenting of the arterial de-
fect with a stent-graft (a specialized intravascu-
lar endoprosthesis). In this method the stent-
graft is placed endovascularly into the arterial
defect and deployed, closing the arterial defect
from inside. This method involves the use of
a rare and specialized device such as stent-
graft and consumables for its delivery, and re-
quires the use of appropriate postoperative
therapy (with clopidogrel and aspirin for at least
1 month). It is characterized by the threat of
complications, such as a stent-graft thrombo-
sis and artery rupture (2, 3).

The technically most similar method involves
treating the post-puncture pulsatile haemato-
ma by finger compression, followed by apply-
ing the pressing bandage. The artery is digitally
compressed for 20-30 minutes with subse-
quent applying of pressure bandage to the
compression site for 12-24 hours (2, 3).

Its disadvantage is that despite the low injury
rate for the patient it has poor efficacy, as

MeTon 3akpbITvsi MOCTIYHKLUMOHHONM reMaToMbl yCcTporicTBoM Angio-Seal Evolution
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Fig. 1. Vascular angiography of the
lower extremities vessels.

thrombosis of post-puncture pulsatile haema-
toma develops in 50% to 70% of cases (2, 3).
This is caused by the lack of visual control over
the effectiveness of cutting-off the post-punc-
ture pulsatile haematoma from the blood flow.
In addition, it is impossible to decrease the size
of the post-puncture pulsatile haematoma cav-
ity and, as a consequence, to alleviate neuro-
logical symptoms (pressure of the haematoma
on the nerve bundles); moreover, the risk of in-
fection increases.

Technical results of the proposed treatment
method for the post-puncture pulsatile haema-
toma are as follows: 1) increased incidence
of the post-puncture pulsatile haematoma
thrombosis; 2) reduced risk of complications
during the treatment of post-puncture pulsatile
haematoma; 3) shortened treatment duration;
4) reduced cost of patients’ treatment.

The described technical result is achieved
via the following steps: first of all, evaluation of
the blood flow in the post-puncture pulsatile
haematoma cavity via the ultrasound; then,
under aseptic conditions, application of the lo-
cal anesthesia by infiltrating the region of post-
puncture pulsatile haematoma and artery with
local anesthetic solutions (20-80 mL); punc-
ture and aspiration of blood from the post-
puncture pulsatile haematoma with a syringe
under the ultrasound control,; simultaneously
with the previous step, compression over the
arterial defect via the ultrasound transducer
until no blood flow in the aneurysm cavity is
registered and the walls of the post-puncture
pulsatile haematoma collapse (the compres-

Fig. 2. Catheter insertion in the orifice
of the post-puncture opening.

Fig. 3. Introduction of the guidewire
into the haematoma cavity.

sion time is 10-20 minutes); application of
a pressure bandage for 5-12 hours.

Surgical technique

Inthe Altai Regional Dispensary of Cardiology,
Department of Radiosurgical Methods of
Diagnostics and Treatment, we have developed
an alternative method of post-puncture haema-
toma closure. The method was used when
medical therapy and compression technique
were ineffective.

The invention is related to the area of medi-
cine such as endovascular interventions. The
steps are as follows: evaluate the pulsatile hae-
matoma via the ultrasound; then, under aseptic
conditions, apply local anesthesia and punc-
ture the femoral artery through the contralateral
side; perform an angiography at the site of
pulsatile haematoma; identify post-puncture
opening and the sizes of pseudo-aneurysm.
Insert a diagnostic catheter in the post-punc-
ture opening, and subsequently introduce the
guidewire through the catheter into the pulsa-
tile haematoma cavity (Fig. 1-3).

Further, under a local anesthesia, make
a small (7-8 mm) incision over the pulsatile
haematoma, and under X-ray control, move the
guidewire out with a smooth tissue forceps
(Fig. 4).

Then insert the Angio-Seal Evolution system
along the guidewire for the closure of the punc-
ture site of the femoral artery. After that close
the post-puncture opening with the Angio-Seal
Evolution system and perform control angiog-
raphy (Fig. 5).
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Fig. 4. Under X-ray control, the guidewire is moved out with
a smooth tissue forceps.

Examples of the method
implementation

Case 1. Patient No. 1, 79 years old.

Diagnosis: coronary heart disease (CHD),
Q-wave lower myocardial infarction (MI) dated
January 29, 2020 Thrombolytic therapy with
Purolaza. Coronary artery atherosclerosis: 60% ste-
nosis of the left anterior descending artery (LAD),
subocclusion of the right carotid artery (RCA).
Percutaneous transluminal coronary intervention
(PTCI) with RCA stenting. Concomitant diagnosis:
essential hypertension, stage lll, grade 2 arterial hy-
pertension, risk 4.

The patient was admitted on emergency basis.
Stenting of the infarct-related artery was performed.
On Day 2 the post-puncture haematoma spreading
under the Poupart’s ligament developed. Due to the

Fig. 6. Control US examination on the next day. The haema-
toma is closed.

Fig. 5. Control angiography. The post-puncture haemato-
ma is closed.

severe pain syndrome, mechanical compression
was impossible. It was decided to close the haema-
toma via the endovascular method. The procedure
was performed under the local anesthesia and it
lasted 20 minutes (Fig. 6).

Case 2. Female patient, 57 years old

Diagnosis: CHD, postinfarction cardiosclerosis
(July 2019). Chronic left ventricular aneurism.
Coronary artery atherosclerosis: LAD stenting
(2019), 70% stenosis of the RCA orifice. Paroxysmal
atrial fibrillation.

Concomitant diagnosis: Essential hypertension,
stage lll. Type 2 diabetes mellitus. Chronic pyelone-
phritis.

The patient underwent an elective diagnostic
coronarography. On Day 2 the pulsatile haematoma
developed. Mechanical compression under the ul-
trasound guidance was performed twice, without
any effect. Due to ineffectiveness of conservative
therapy, it was decided to close the haematoma via
the endovascular method. The procedure was per-
formed within 30 minutes under a local anesthesia.

Conclusion

The proposed treatment method for the
post-puncture pulsatile haematoma was used
in 2 patients with post-puncture pulsating hae-
matomas which developed after the endovas-
cular surgery. As a result, the pulsatile haema-
tomas were closed. Immediately after the
method implementation, all patients experi-
enced a pain relief in the extremities; there
were no septic complications and recurrence
of hematomas, and the patients had no further
need in buying additional consumables and
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medications. The invention is related to the
area of medicine such as endovascular inter-
ventions, and more specifically — to a treat-
ment method for complications of endovascu-

lar interventions (a post-puncture pulsatile
haematoma). It can be used in hospitals when
conservative therapy and compression thera-
py are ineffective.
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PeHTreH3HAOBACKY/ISIPHOE JleueHHe OCTPOro
KOPOHApHOro CHHAPOMA C NoAbEMOM cermeHTa ST
y nauMeHTa c MlueMuyeckum uHcynbtom U COVID-19
B YC/IOBUSIX MHOronpoguibHOro cTayMoHapa
(knMHUUecKoe HabnoaeHue)

1.B. CapbiqeB’, P.B. JlantueB'*, N.N. LLleB4eHKO' 2

' 6Y3 BopoHexckoi obnactn “BopoHexckasi ropoackasi KimHnyeckas 60/1bHULA CKOPOU MOMOLLM
Ne10”, BopoHex, Poccusi

2rbOy Br1O “BopoHexckuii rocyanapCTBEHHbIN MEANLMHCKUY yHuBepcnTeT umeHn H.H. BypaeHko

”

HoBas BupycHas nHpekums COVID-19 oka3biBaeT 3HauYnTeIbHOE BvsIHUE Ha TedeHne v ncxon OKC, 41o oby-
CJI0BJIEHO, BEPOSITHO, CJ/IOXHOCTSIMU MaroreHesa, rpuv 3TOM CYLLECTBEHHYIO POJIb UrPaeT rurnepKoaryssiyusl.
Ha kopoHaporpamme Takux naymeHTOB 3a4acTy0 OTMEeYaeTCsi MHOXECTBEHHOE OKKJIIO3UOHHOE WJIN HaCcTUY-
HOE ropaxeHue cocyaoB, Mpv 3TOM TPAANLMOHHBLIV NMOAX04 K JIEHEHUIO C ncrosib3oBaHnem YKB He npuHocuT
JO0JIKHOro aggekrta, a npv UMnIaHTaumm cTeHTa ObiCTPas pekaHaan3aLmvs Hepeako CMEHSeTCS] PEOKKITI03U--
en. VIHTpaonepaumnoHHOE 1Crosib30BaHne nHrmbutopos lIb/llla-peuenTopoB TDOMOOLUMTOB, @ TakXXe MPoAIEeH-
Has aHTUKoaryJssiHTHasi Teparvsi B MocaeornepaumoHHOM rnepuoae MOryT YAYYLUNTb MCXOAbl MHBA3VBHOIMO
nedeHus nauneHToB ¢ OKC ¢ COVID- nHpekumer.

KnroueBsbie cnoBa: COVID-19, oCcTpbii KOPOHAPHbIVI CUHAPOM, YPECKOXHOE KOPOHapPHOE BMELLaTesbCTBO,
uHrnbutopsl llb/llla-peyentopos TPOM6OLMTOB

Endovascular management of acute coronary
syndrome with ST-segment elevation in a patient
with ischemic insulation and COVID-19

in a multidiscipline hospital (clinical case)

P.V. Sarychev', R.V. Laptiev'*, I.I. Shevchenko' 2

"Budgetary healthcare institution of the Voronezh region Voronezh city clinical emer-gency hospital,
Voronezh, Russia

The new viral infection COVID- 19 has a significant impact on the course and outcome of ACS, which is probably
due to the complexities of pathogenesis, while hypercoagu-lation plays a significant role. On coronary
angiography of such patients, multiple oc-clusive or partial vascular lesions are often noted, while the traditional
approach to treatment using PCl does not bring the desired effect, and with stent implantation, rapid
recanalization is replaced by reocclusion. Intraoperative use of platelet receptor IIb/llla inhibitors, as well as
prolonged anticoagulant therapy in the postoperative period, can improve the outcomes of invasive treatment
of patients with ACS with COVID infec-tion.

Keywords: COVID-19, acute coronary syndrome, percutaneous coronary intervention, platelet receptor
IIb/llla inhibitors

Llenb nccnepoBaHua: ynyylleHne BegeHns na-
LIMEHTOB C OCTPbIM KOPOHapHbIM cuHapomom (OKC)
Cc noagbeMoM cermeHnTa ST Ha pOHE HOBOW BUPYCHOM
nHpekumn COVID-19.

O6GocHoBaHue. Bupyc SARS-CoV-2 Hanoxun
oTnevyaTok Ha MHOrve pasgesbl NPakTU4eCcKomn Mme-
ONUNHBI, coYeTaHue naTonormin M3MeHusno noaxo-

Obl K BeOeHWIo naumeHToB. lNpeacraBnseTcs akTy-
anbHbIM 06CYXAEeHMe 0COBEHHOCTEN MHBA3MBHOIO
BeaeHus naumeHtoB ¢ OKC ¢ nogbeMomM cermMeHTa
ST Ha ¢poHEe HOBOW KOPOHOBUPYCHOW MHDEKLMN Ha
npumMmepe KIIMHUYEeCcKoro cny4as.

MeTopabl. PaboTa BbinosiHeHa Ha 6a3e Helpoco-
CYONCTOro, KOBMOHOI0, Kapano0rM4eckoro U peHT-

PeHTreHaH[0BacKy/IsipHOE J1Ie4eHne OCTPOro KOPOHaPHOro CUHAPOMA C NoAbLEMOM
cermeHTa ST y naumeHTa c ULLIEMUYECKUM NHCY/IbTOM 1 COVID-19



reHoxmpypruyeckmx otgenerHni BY3 BO BIKBCMI
Ne10 “Onektponuka”. OtoeneHne PXMIOuJ1 ocHa-
LLEHO COBPEMEHHON aHrmorpaduyeckon ycTaHoB-
kow Phillips Asurion 7M20.

PeaynbraTthl. [MauneHT C., 62 neT, B TeYeHne He-
LEeNN HaX0OuNcs Ha CTauMOHAPHOM IeYEHUN C Ana-
rHO30M: LepebpoBackynspHas 60n1e3Hb, nuemmye-
CKNI MHCYNLT B GacceiHe NpaBoii CpeaHEMO3rOBOWA
apTepuu, NEBOCTOPOHHUI remunapes, NeBOCTO-
POHHSAS reMurmnocTe3ns. Te4eHme oCTpOoro Hapy-
LEeHNs MO3roBoro kposoobpauleHus (OHMK) 3a-
KOHOMepHoe, 6e3 HapacTaHus HEBPOJIOrMYECKOro
nedunymta, 3ateMm B KoBumaHom otaeneHunm PKT-
KapTWUHaA TUMNUYHOW KOBUA-MHEBMOHUU, KT-2.
Ha 19-11 neHb npebbiBaHUA B CTaLMOHAPE BbIMNOJIHE-
Ha KAl TlpakTnyecku BO BCEX KPYMHbIX COCydax
cepaua BbiIBIEHbI TPOMOOTUYECKME TMOPaXKEHUS.
Ha ¢oHe Tepanuu antudpuboTnaom Mo cxeme
BbIMOJIHEHO CTEHTUPOBAHNE MECT OKKJTIO3UN OBYMS
CTEHTaMM C JIEKApPCTBEHHbIM MOKpbITUEM. [locne
onepaunn Habnoaanack NoNOXUTEbHas AMHAMMN--
ka Ha IKI, ST-cerMeHT onycTUACS Ha U30JIMHUIO Ha
BCEX OTBEAEHMAX. AHTUKOArynsaHTbl 4ns npodunak-
TUKN peTpombo3a BBOAUIUCH elle 3 cyT. NMpu KOH-
TpoJsie NnapamMeTpPoB CBEPTLIBAIOLLEN CUCTEMbI KPO-
BM B TE4EHME Heaenn nocre onepaumm otMmevanach
TPaH3UTOPHAasa rMnokoarynsauns ¢ y4eToM OCHOBHbIX
napamMeTpoB Koarynorpammbl (yonmHeHme AYTB
no 110 c).

BeiBogpl. 1. MNMatodumnsuonorua passutua OKC
y naumeHtoB ¢ COVID-19 otnnyaetcs oT 0Obl4HOIO
TeYEeHUs, N TPAANLUMOHHbIA NOOX0A, K IEYEHUIO C UC-
nonb3oBaHmem YKB 3a4acTyio He NPUHOCUT L0JIXK-
HOoro apdekra.

2. Ncnonb3oBaHue wuHrubuTopos llb/llla-pe-
LLeNnTOPOB, a TakXe NPOAJIeHHass aHTUKoarynaHTHas
Tepanus, BO3MOXHO, Yy4LLIUT NCXOAbl NHBA3UBHO-
ro nedeHus naumeHToB ¢ OKC ¢ koBua-nHpexkumen.

3. KomopbuaHasa natonornsa 3HauymTesbHO yanm-
HSET CPOKU CTALVOHAPHOIro NeYyeHus.

Cnuncok cokpalyieHuvn

COVID-19 - HoBasi KOpoHaBMpycHasa nHopek-
uns

TIMI (Thrombolysis In Myocardial Infarction)
— OoLeHKa KOPOHapPHOIro KPOBOTOKA

A4YTB - akTMBMpOBaAHHOE 4YaCTUYHOE TPOM-
6onnacTnHoBoe BpeMs

KAI' — kopoHapoaHrmnorpaduda

KOO — KOHEeYHbIV AnacToNM4ecknini oobLem

KCO — KOHEYHbIN CUCTONMNYECKNIN OOBbEM

OA - ormnbatouwias aptepus

OWM - ocTpbiih MHpAPKT MMoKapaa

OKC - ocTpblIii KOPOHAPHbIN CUHOPOM

OHMK - ocTpoe HapylweHune MO3roBOoro

NMMXXA — nepegHAaa Mexokenyao4koBasi BETBb
NIeBOIN KOPOHAPHOM apTepun

MUP — nonnmepasHasa uenHasa peakuus

PKT — peHTreHoKOMMbloTEPHasa ToMmorpadpus

CCO - cepage4Ho-CcoCyauCTblie OCNIOXHEHUS

YO - yoapHbIi 00bem

®B - dpakuusa Beibpoca

YKB — 4ypeckoxHoe BMeLlaTebCTBO

AKTyanbHOCTb

Ha rpanuue 2019 n 2020 rr. 4enoBeyecTBO
CTOJIKHYJIOCb C HOBbIM BWOOM BUPYCHOW WH-
dekumm — COVID-19 (1). Ha npoTsaxxeHun roga
MeOuUMHCKNE paboTHUKM N MUKPOOMOSOoru
nMbiTaloTcs cobpaTb Kak MOXHO 6O0fblUe WH-
dopmaumm o0 BOo3byamnTene, cUucTteMaTnusnpo-
BaTb MOJIyYEHHbIE KIIMHNYEeCcKMe OAaHHble 1 Ha-
YYUTLCHA MCMONb30BaTh UX B JIEHEHWN BbI3BaH-
HOro HOBbIM BUpycOM 3aboneBaHusa (2).
C atumMn 3agadyamm CnpaBUTbCS, Kak okasa-
Nl0Cb, 0aneko He NPocTo, 06 3TOM CBUAOETE b-
CTBYET MHOXECTBO U3MEHEHUI B Cxemax fe-
YeHuns Takux 60JIbHbIX 32 3TOT HEOObLLOK Ne-
puog (3). Bupyc SARS-CoV-2 Hanoxun
oTneyaTok Ha MHOrne pasaesbl NPakTU4ecKom
MeaNLMHBI, MOTOMY YTO coYeTaHMe NaTonorni
M3MEHUNO MoaxoAdbl K JIeYEeHUIO N B LLeNIOM K
BegeHuio nauneHToB. CyllecTBeHHOE cokpa-
LEeHNe NNaHOBbIX rocnmTanuaaunii Kapamorso-
rMYEeCcKUx MaumMeHTOB COYeTaeTcsl C TEeM, 4TO
HEKOTOpblEe paHee CcYUTaBLUMECS COrnacHo
BCEM COBPEMEHHbIM pPeKoMeHOALUAM HeoT-
JNIOXHble BMeLlaTeNbCTBa CTann HOCUTb B CUITY
C/TOXUBLLNXCA OOCTOATENbCTB “pasdyMHO OT-
CpOYEHHbLIN” XxapakTep (4). B To Xe Bpems
MaJ10 COBPEMEHHbIX AaHHbIX 06 0COOEHHOCTAX
Be[leHUs NaLumMeHTOB C KOBUA-UHDeKUnen npu
BO3HMKHOBEHWM Y HUX B MOMEHT rocnunTasnbHO-
ro JIe4EHUs OCTPOro HapyLleEHMS MO3roBOro
kpoBoobpaweHmna (OHMK) n ocTtporo kopo-
HapHoro cuHapoma (OKC) (5).

MpeacTaBnseTcsa akTyanbHbIM 0OCYXaeHue
0cobOeHHOoCTe MHBA3MBHOIO BeaeHust nauu-
eHTtoB ¢ OHMK n OKC ¢ nogbeMoM cermeHTta
ST Ha dOHE HOBOM KOPOHOBUPYCHOMN NHPEK-
UMM Ha NpUMepe KIIMHNYECKOro HabnioaeHus.

MaTtepuan n metoabl

PaboTa BbinonHeHa Ha 6a3e Henpococyau-
CTOro, KOBUAHOIr0, KAPANOAOTMYECKOIrO U PEHT-
reHoxmpyprmyeckmx otoeneHnn bY3 BO
BrKBCMI1 Ne10 “OnekTpoHuka”. OTKpbITUE
OTOENEHNSA PEHTIEHOXNPYPrUYECKMX METOLOB
ONarHocTmkn u nedeHusa (PXMOwnJ1) B ceHTa-
ope 2020 r. npenoCcTaBUIO OOMNONIHUTENbHbIE
BO3MOXHOCTU Npu BeAeHUN OONbHbIX, Mpexae

KpoBoOOpalLleHusd
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BCEro Kapamosiorm4eckoro npoduns, tak Kak
Ha MNPOTAXEHUU O0NrMX JeT Kapauosnormye-
CKOe OThesieHMe cTaumoHapa OCYLLECTBISAN0
HEVWHBA3MBHYIO MOMOLLb MauMEHTaM WMEHHO
aToro npodwuns, Npexae BCEero ypPreHTHbIM.
Hapsgy ¢ opyrumum OG0fibHULAMWU pPErvoHa
“OnekTpoHnka”, aBAASCb MHOronpoduiibHbIM
cTauuoHapoM CKOpPOW MNOMOLLU M Npogoskast
OKa3blBaTb MOMOLLb MPOPUIbHLIM OONbHLIM,
¢ BeCcHbl 2020 r. 3HAYUTESIbHYIO YaCTb KOEYHOIr0
doHaoa npepocTtaBmna gas Be4eHUs naumeH-
TOB ¢ SARS-CoV-2-nHpekuunen.

OtkpbiTue otaeneHns PXMOwnJ1, ocHauleH-
HOro COBPEMEHHOW aHrmorpapu4eckon ycra-
HoBkoW Philips Asurion 7M20, npuwiniock Ha MMk
BTOpOW BOJIHbI 3aboneBaemocTtn COVID-19.
Mpwn onncaHun KNMHMYECKOro criydast UCrosib-
30BaHbl OaHHbIE KJIMHWYECKOro HabnoaeHus,
nabopaTtopHble N MHCTPYMEHTalIbHbIE JAaHHbIE:
OKI, PKT, kopoHapoaHruorpadum (KAT).
Oxokapauorpadusa (OxoKI) BbimonHAMACb Ha
annaparte Logic E, npn aTOM onpeaensnuco:
KOHEeYHbIN guacTonunyeckuin oovem (KOO), Ko-
HeuYHbI cucTonuyecknii oobvem (KCO), ynap-
HbIi 06bem (YO), dpakumsa Belbpoca (PB).

KnuHun4yeckoe HaGnogeHue

MauwenT C., 62 net, rocnutanM3npoBaH B cepe-
ONHE HOABbPS MO CKOPOW NMOMOLLM B Helpococyau-
ctoe otaoeneHue Ne1 BY3 BO BIKBCMIT Ne10 ¢ Ha-
npasuTenbHbIM gnarHo3om: OHMK. C y4yeTtom knm-
HNYECKOWN KapTuHbl, AaHHbix PKT ronoBHoro mosra
B OTOENeHMW MNoCTaBfeH AmarHo3: LepebpoBacky-
nspHas 605e3Hb, HapyLLleEHME MO3roBOro KPOBOOO-
paLleHusi, ULEMUYECKN MHCYNLT B BacceliHe npa-
BOW CPeaHEMO3roBOn apTepun, HeyTOHYHEHHbIN NOA4-
TUM, NEBOCTOPOHHUI remunapes, J1IEBOCTOPOHHSASA
remurunocteaus. NmneptoHnyeckasa 6onests Il cta-
onmn, puck CCO 4. UBC, kapanocknepo3 aTepockie-
pPOTMHECKUIA, aopTallbHas HEAOCTATO4YHOCTh | cTene-
HW. ATEPOCKIEPO3 a0PTbl, KOPOHAPHbIX, Liepebparib-
HbiX cocynoB. TedeHne OHMK 3akoHOMepHoe, 6e3
HapacTaHus HEBPOJIOrMYeckoro gedvumTta.

Yepes3 Heneno BbIBNEH MOJIOXUTENbHbIA TEeCT
Ha onpepeneHme PHK SARS-CoV-2 meTtooom no-
numepason uenHon peakuuun (MUP), n nauueHTt
C AMarHo30M: KOPOHAaBMPYCHas NHGEKLMS, BbI3BAH-
Has Bupycom COVID-19, BupycuaeHTUOULUMPOBaH-
Has, NepeBeaeH A9 AafibHENLLErO JlIeHeHUS B KOBU-
Hoe oTaeneHue. BoinonHeHa PKT opraHoB rpygHomn
KNeTkun, 3aknveHue: KT-kapTuHa TMnnyHon, 6onee
BEPOSATHO, KOBUA-NMHEBMOHUKU, KT-2. MNauneHT nony-
yan ctaHpgapTHyto Tepanuio COVID-19, TeyeHune 3a-
6oneBaHuns 3aKkoHOMepHoe, 6e3 oTpuuaTesbHOW AnN-
HamMukun. Yepes 12 gHeln y naumeHTa npu oyepen-
HoM onpegeneHnn PHK SARS-CoV-2 (MUP)

BbISIBJIEH OTpULATESbHbIN pe3y/bTaT, KOTOPbIA NoA-
TBEPXAEH eLle ABaXAbl — Yepe3 3 AHA 1 HeJento.

Ha 16-11 neHb npebbiBaHNS B KOBUOHOM OTAENe-
HUM Yy NauvieHTa BO3HUK TUMUYHbIA aHITMHO3HbIN
NpUCTyn C nppagnaunein B nesyto pyky. lNocne 3a-
rnmcn QK KOHCYNbLTUPOBAH KapAMOIOroM, COCTOS -
Hune pacueHeHo kak MBC, nporpeccupyilowas cre-
Hokapaus. HasHadyeHa [OMONHUTENBHO OBONHAA
nesarperaHTHasi Tepanusi, renapuMH BHYTPMUBEHHO
kanenbHo nHdysomatom B gose 1000 EL1/4 B Teue-
Hue 48 4, 3aTeM NoAKOXHO B cyTo4HOoM ao3se 20 000
ELl, paspeneHHol Ha 4 npuema. CocTosHMe ocTa-
BasioCb CTabwuJibHbIM, GONEBOI CUHOPOM He peuun-
OnBMpoOBan.

Ewe yepes3 3 gHA pelleHmeM KoHcunmyma gis
DanbHENLLEro nevyeHns nepeBeneH B Kapamosorn-
yeckoe OTAesNieHne A9 NPOoAOo/IKEHUS KOHCcepBa-
TUBHOW Tepanuun. Yepes 4 4 nocne nepesoja y na-
UMeHTa pasBUICS BHOBb TUMWYHbLIA AHMMHO3HBbIN
MPUCTYM C BblpaXXeHHbIMW 3arpyauHHbIMU 60aMN
C vppaanaumen B MexnonaTtoyHyio obnactb. Ha
OKI BblpaxkeHHasa aneBauua cermeHta ST B oTBe-
neHuax V,—Vg (puc. 1). KOHCUAMyMoMm npuHATO pe-
LUeHVEe O HEMEeJIEHHOM B3ATMM NauneHTa Ha gua-
rHocTuyeckyto KAl ¢ BO3SMOXHbIM BbINMOJSIHEHMEM
CTEHTUPOBAHMSA KOPOHAPHbLIX apTEPU.

O6LWwmMit aHann3 KPOBU MNPV rocnnUTann3aumn: rio-
ko3a — 6,0 mmonb/n; aputpouutsbl — 4,18 + 10'%/n,
cpenHuin oobem aputpouuTta (MCV) — 95,3 nr, re-
MaTokpuT — 39,9%, TpombouuTbl — 172 - 10%/n,
remornobuH — 135 r/n, neikountbl — 8,9 - 10%/n,
903nHODUNBI — 1%, HenTpoduUnbl Nano4vYKkosaep-
Hble — 2%, HeNTpodubl cermeHTosaepHble — 69%,
nmmoountbl — 20%, MoHouuTbl — 8%, COJ -
20 MM/4. B guHamumke B KOBUA-OTAENEHUN OTMEYa-
nucb pocT nerkoumTtoB oo 17,7 « 10°%/n, numdo-
neHna no 3%, cHuxeHne CO3 po 3 MM/M.
IpUTPOLUUTLI U FremMornobuH mMmenn TeHOEHLUUO
K pocTy — 5,21 - 10'2/n 1 161 r/n COOTBETCTBEHHO,
4yTO, Ha HaL B3rNg4, OTpaxasio COCTOSHME BOJIEMU-
yeckoro cratyca. B kapanonornieckom otaeneHmm
yepe3 10 gHen mocne KopoHaporpadpum oTmeva-
JIOCb TPAH3UTOPHOE CHUXEHWE FrEMOMNO033a: 3PUTPO-
umtbl— 3,31 « 10'2/n, remornobuH — 105 r/n, Tpomb60-
untel — 25 - 10%n, nenkountol — 1,4 + 10°%/n.
KoHcynbTpoBaH remMaTtosioromM, COCTOSiHME pac-
LLEHEHO KakK CBfiI3aHHOE C MOCNeaACcTBUSMU
COVID-19. B nocnenywowemM remonod3 HopmManu-
30BasiCs, 1 NALUWEHT BbINMMCAH C aHaNIM30M: 3pUTPO-
untol — 4,1 - 10'2/n, remornoduviH — 125 r/n, Tpom-
6ouuntbl — 168 « 10°/n, nenkounTtbl — 6,4 « 10%/n.

BrnoxmmMmuyecknin aHanma KpoBu Npu rocnutanm-
3auuun: rmokosa — 5,5 mmonb/n, AcAT - 20 EL,
AnAT — 13 ELl, 6unmnpybuH — 19 MMonb/n, MO4YeBU-
Ha — 8,4 MMOJb/N, KpeaTUHUH — 88 MKMOJb/N, 00-
WMin xonectepuH — 4,6 mmonb/n, amunasa — 34 E/],

PeHTreHaH[0BacKy/IsipHOE J1Ie4eHne OCTPOro KOPOHaPHOro CUHAPOMA C NoAbLEMOM
cermeHTa ST y naumeHTa c ULLIEMUYECKUM NHCY/IbTOM 1 COVID-19
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Puc. 1. OKI naumeHTa ¢ BoipaxxeHHOW aneBaumern cermenta ST V,—Vs.

obwuin 6enok — 76 r/n. Bo Bpems npebbiBaHUS
B KOBMOHOM OTAENEHUN OUOXMMMUYECKMIA aHanm3
6e3 cylecTBeHHOW anHaMmukn. Bo Bpemsi nepsoro
aHrMHo3Horo npuctyna MB KOK - 14 E[, Tpono-
HUH | — 0,23 Hr/n (Hopma — go 0,5 Hr/n, XEMA CO
LTD). Bo BpemMst aHrMHO3HOIro NnpucTyna ¢ aneBaun-
el cermeHTa ST TPOMOHMH | NpM Ka4eCTBEHHOM
onpeneneHnn OblN MONMOXUTENbHBLIM, 3aTeM Npu
KOJIMYEeCTBEHHOM OnpeaeneHnn nosbiwancs ao
2,42 vr/n, MB KOK - 74 E[]. 3a BpemMs npebbiBaHUS
B KapAuonorM4eckomM oTaeneHnn oTMevancs TpaH-
3UTOPHBIV POCT MOYEBUHBLI A0 22,8 MMONb/N, Kpea-
TUHUHA — oo 165 mkmonb/n, CPb — oo 112 mr/n,
depputrHa — 0o 440 MKr/n, HOPMaJsbHbIA YPOBEHb

Ta6nuua. JuHamuka koarynorpamm naumenta C

nAar — 197 EQ/n, npy aTOM TPaH3UTOPHO CHUXancsa
obwuin 6enok — oo 45 r/n, anbbymunH — oo 22 r/n,
CbIBOPOTOYHOE Xene3o — o 5,2 mmone/n. MNpu Bbl-
nucke OWOXMMUYECKUIA aHanm3: [nKo3a -
5,2 mmonb/n, AcCAT — 24 EA, AnAT — 16 EL, 6unu-
pyounH — 14 mMonb/n, MoyeBuHa — 9,2 MMOb/A,
KpeaTUHUH — 72 MKMOJIb/N, OOLWWIA XONEeCTEPUH —
4,2 mmMonb/n, obwuin 6enok — 56 r/n. AnHamuka
Koarynorpamm npezacrtasfieHa B Tabnuue.

Mo daxkty mbl umeem geno ¢ OKC, HauyaB-
WMMCS B KOBUOHOM OTAENEHUN Ha HOHE BU-
PYCHON WMH)EKUMU N MaHNPECTUPOBABLLUUNM
nogbemMom cermeHnTa ST npu nepeBoe B Kap-

MapameTp
OTpeneHue Darta 3a6opa
nTn, % MHO AYTB, ¢ bubpuHoreH A, r/n
Heilpococyanctoe 15.11.20 75 1,39 26 3,5
19.11.20 72 1,34 28 3,4
KoBupHoe 22.11.20 74 1,34 30 3,8
25.11.20 67 1,54 28 3,8
27.11.20 42 2,62 50 3,5
Kapanonoruyeckoe 01.12.20 37 2,86 110 4,0
03.12.20 69 1,49 57,2 4,0
04.12.20 63 1,65 38,1 4,1
10.12.20 43 2,56 75 3,8
13.12.20 76 1,38 56 3,9
17.12.20 64 1,69 40 4.1
21.12.20 66 1,58 49 3,7
27.12.20 68 1,48 42 3,9
31.12.20 65 1,52 44 4,0

Mpumedarme. TITU — npoTpoMOuHoBLI nHaekc, MHO — mexayHapoaHoe HopManuM3oBaHHOe OTHolueHue, A4TB — akTueu-

POBaHHOE YaCTNYHOE TPOMOOMNIACTVHOBOE BPEMS.
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Puc. 2. a-B — OCHOBHblE MPOEKLIMM JIEBOV KOPOHAPHOM apTepuu; I — aHrMorpaMmMa npaBoii KOPOHAPHON apTepum (onuca-

HVE B TEKCTE).

ouonornyeckoe oTaesieHrne, HO Ha MOMEHT
nepeBoda OH cUYMTaeTCs yxe nepedoneBLnM,
N UHTEPBEHLMOHHOE NIeYEHNE EMY B “4MCTON”
peHTreHonepaumMoHHON HEe MPOTMBOMNOKa3aHo.
B kpaTyanime cpoku NPUHATO PEeLLEHnE O No-
nadye OOIbHOrO B PEHTreHomnepaumoHHYIO,
npenBapuTesnibHO “HacbiTUB” €ero ges3arperaH-
Tamun B Buge 600 mr knonmagorpens n 500 mr
acnupuHa. Ha kopoHaporpamMmme BbISIBNEHbI
NOPaXEHUA MPaAKTUYECKM BCEX KPYMHbIX COCY-
[OB cepAua: yCTbeBble MOpaXeHus ormbdato-
wen (OA) n nepegHen Mexxkenyaoo4koBOW ap-
Tepuii, TpoMOOoTUYECcKass OKKII03US cpeaHero
otpena OA, yCTbs BETBM TYMnoOro kpasi, Tpomoo-
TU4Yeckasi OKKJIIO3US nepenHen HUCXOOSLLEN
aptepun ¢ nepudeprnyecknMm MnopaxeHnem
B BUAE cnadma M HapylleHUs HarnoJIHEHUS
KOHLLEBbIX €e BeTBel (puc. 2 a—B), KpOMe TOro,
MPUCTEHOYHbIE AedEeKTbl HAMOHEHMS HA NPO-
TSXXEHUM BCEV NpPaBO KOPOHAPHOW apTepun,

crnasMm B YCTbe W AUCTalbHbIX OTAenax
(puc. 2r).

Mocne BBemeHUs renapuHa U3 pacyeTta
100 EA Ha 1 kr macchl Tena (9000 ELl) HavaTa
onepauusa. NMocne nNpoBeaeHUs KOPOHAPHOro
0,014 npoBoaHMKa B OUCTalbHbIA OTAEN ne-
pegHen Hucxoasien apTepun Habnoaanoch
MosHoe 3akpbiTMEe apTepun, NosiBJIEHME BOC-
xogsiwero Tpombo3a A0 CTBOJ1A JIEBOMN KOPO-
HapHoM aptepun. NPoOBOAHUK NPULLIOCHL U3-
B/ieYb, MPUHATO pPELUEHMEe HayaTb Tepanuio
antTudpndéoTnaom no cxeme. MNMocne BBeaeHUs
nepsoro 6ontoca 180 mkr/kr (15 mMr) npena-
pata M HaCTPOMKM MOCTOAHHOro GOHOBOro
KanenbHOro BBeOEHUs npenapara 4yepe3 MH-
dy3omar, a Takxke BeeageHus 200 Mkr nepnvH-
raHMUTa MHTPaAKOPOHAPHO KapTUHa Pe3kKo WU3-
MeHunacb. KnmHu4ecknm aHrmHo3Hble 60nun
cTann MeHblUe MHTEHCUBHOCTU, cermMeHT ST
Ha MOHWUTOpPE CcTan 3aMeTHO CHuxaTbes. pun

PeHTreHaHn0BacKy/sipHOe Jie4eHne 0CTPOro KOPOHapPHOro CUHAPOMA C 0AbEMOM
cermeHTa ST y naumeHTa c nemMmny4ecknum uHcynstom n COVID-19



Puc. 4. AHrnorpamMmbl IEBOI KOPOHAPHOW apTePUM NOCe UMMIAHTUPOBAHHbLIX CTEHTOB. a — JIeBasi KpaHuaibHas NPoeKLus;
6 — npaBas kpaHuanbHas npoekuyus. CteHT B MMXKA nMmnnaHTMpoBaH oT 6udypkaummn, nponabrupoBaHns TPOMOOTUYECKUX
Macc He HabnaaeTcs, AMCTaNbHOE PYCIIO 3aM0JIHAETCS XOPOLUOo, No knaccudukauum TIMI cooTBETCTBYET YPOBHIO 3.

aHrvorpadum crtan npocnexmBaTbCa aHTe-
rpagHbli KPOBOTOK, @ MOC/e MexaHW4yeckoro
BO3OENCTBUS MPOBOAHMKOM Oosbluasi 4acTb
TpoMmboB pparMeHTUpoBanach. B pesynsrate
TpomMboTnyeckne pparmMeHTbl HaCTUYHO OCTa-
JINCb B MECTE UX NPEeANoNOXNTENIbHO NEPBUY-
Horo nosineHus (puc. 3 a, 6). beccnopHo, aH-
rmorpaduyeckyto KapTUHY yCcyryonsn cnasm
KOPOHapPHbIX apTEPUI, XOTS eLle 40 NoCTyne-
HUS B PEHTreHonepaLMoHyo NaUVEHT noayyarn
HUTPaTbl BHYTPUBEHHO KarnenbHO 6e3 BUOM-
Moro adpgekTa.

Mocne nameHmBLencs aHrmorpaduryeckon
KapPTUHbI NPUHATO PeLUEHNE BbINOSIHUTb CTEH-
TUPOBaAHME MECT OKKJII03UU, FOe COXPaHUINUCh
dparMeHTbl TPOMOOTUYECKNX MACC, O Yero

MCNOJIb30BAHO ABa CTEHTA C JIEKAPCTBEHHbLIM
nokpbiTuem. B NMMXA vmnnaHTUpoBaH CTEHT
Abbott Vascular Xience Alpine 2,75 x 23 MM,
B OA - Medtronic Endeavor Resolute RX
3,0 x 38 Mm. KoHeuHbIV pe3ynbTaT NnpeacraB-
JIEH Ha KOpOHaporpamme (puc. 4).
antudumnbatng, cornacHo cxeme, BBeneH
BTOpbIM 60ntocom (15 Mr) n octaTok drakoHa
(70 mr) BBoguncs 4depes nHpysomar. Kpome
TOro, 6b110 peLleHo NPOAOIIKUTL JiIeHeHne aH-
TukoarynaHtamu B Buge renapmHa 1000 EL
B Yac 4yepes nHpysomar. lNocne onepaunm Ha-
ontopanacbh NonoXxuTenbHas anHamuka Ha KT,
cerMeHT ST onycTUCSA Ha U3O0JIMHUIO Ha BCEX
oTBedeHusx. 9Kl B TeyeHne Hepenu 6e3 oT-
puuaTenbHON AMHAMWKU. AHMMHO3Hble 605K
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Puc. 5. 3Kl 6onbHoro C. npu BeINUCKE: PUTM CUHYCOBBIN, HAIXKENYA04YKOBAsA SKCTPACUCTONNS, NMPU3HAKN rMnepTpopumn
MUoKapza neBoro xenynoyka. 3ybeu, R B otBeaeHusix V,—V, CoxpaHeH.

HEe peuuanmBMpoBann. AHTUKOArynsaHTbl ONS
npodunakTnkn petpombosa BOOUIUCHL elle
3 cyT. [pn KOHTPONE NapaMeTPOB CBEPTLIBAIO-
LLEV CUCTEMBI KDOBU B TEYEHME HEOQENN NOCTIE
onepaumn oTmMedanacb TpaH3UTOpPHas rmno-
Koarynsaums ¢ y4eTOM OCHOBHbIX NapamMeTpoB
koarynorpammsbl (yonuHeHne A4TB go 110 c).
OxoKl' Ha 3-n peHb nocne onepauuu:
KOO — 130 cm?, KCO - 56 cm®, YO — 74 cmd,
DB - 56%. 3aknoyeHue: nosiocTu cepaua
HE pacCLUMPEHbl, Y4aCTKOB BbIPaXXEHHOro Ha-
PYLIEHUS NOKaNIbHOW COKPaTUMOCTU HE BbisiB-
neHo. Cucrtonunyeckass GyHKUMA COxXpaHeHa.
B nocnepywouwme CyTkyM naymMeHT noJsyyan
CTaHOApTHYO Tepanuto 1 BbiNnucaH Ha ambyna-
TOPHOE NeYeHmne B yOOBAETBOPUTENBHOM CO-
CTOSAHUM Ha 46-e cyTKM NpebbiBaHNSA B CTALMO-
Hape. CToNb ANUTENbHbIA CPOK CTALMOHAPHO-
ro nedeHus oOyCNoOBNEH, Ha Haw B3rna4,
VMEHHO KOMOPOMOHOCTbLIO NAaTON0OrMKN y HaLle-
ro naumeHta. K[ Npu BbINUCKE: CUHYCOBbLIN
pUTM, HagXenyooykoBasi 3KCTPacucTonus,
NPU3HaKM runepTpodmn mMmokapga NneBoro
xenypodka. 3ybeu, R B otBegeHuax V,—Vg
COXpaHeH (puc. 5).

OOGcyxaeHue

HoBas BupycHad mHdekuuda okasana ce-
pPbE3HOE BUSHME Ha Halle npeacTaBnieHue
0 TpaguumoHHoMm TeveHmn OKC (6, 7). MHorune
nccnegoBaHMs MNOKa3biBAOT 3HAYUTESNIbHOE
(no 48%) cHuxeHne obOpalleHUin NaumMeHTOB
¢ OKC Bo Bpemsi naHgemum (8). B To xxe Bpems
BnnaHne COVID-19 Ha natoreHes, TeyeHmne um
ncxoabl OKC ocTtaeTcd BO MHOIMOM HESICHbIM,
npegrnonaraeTcs, 4To BO3SMOXHO pa3BUTUE KakK
OUM 1 nnu 2 Tnna, Tak 1 ONM 6e3 nopaxeHus
kopoHapHbix aptepun (MINOCA) (9). Kpowme

TOro, Ha MOHe BMPYCHOW MHDEKLMN, BEPOSITHO,
BO3MOXHO Pas3BUTUE CTPECC-UHAOYLMPOBAHHOWN
kapanommonaTtum (takouy6o), a Takxke Muo-
KapauTa, B TOM 4ucne Tsxenoro. Mbl cuntaem,
YTO YCJIOBHO MOXHO pPa3gennTb MauneHToB
¢ COVID-nHdpekupen Ha 2 rpynnbl. B nepsyto
OTHEceM naumeHToB, y KoTopbix SARS-CoV-2
BbISIBUICA Y€ Mocne NpoBeAgeHHON onepauumn
cTeHTMpoBaHma rno nosoay OKC. MNMosicHuM, 4TO
kK passutnio OKC y Takoro 60/IbHOro NpuBenn
BCe Te NnaToreHeTU4eckme MexaHU3Mbl, KOTO-
pble Oblnv 1 oo naHaemum, a COVID-nHpekums
NnpUcoeouHUNIach yxe rnocne. Y Takmx 60/bHbIX
npobnemM co CTeEHTaMU B paHHWIA Nocneonepa-
LLMOHHBIN nepuoA 1 B nepuog, neveHna COVID-
MHMEKLMN, a Mbl FOBOPUM O PaHHMX TPOMBOO03ax,
Mbl HE Habnaann, To ecTb MMeeTcs 0OblYHOEe
TeyeHue 3abosieBaHuS.

Ko BTOpOW rpynne oTHeceM NEPBUYHO UHDU-
LIMPOBaHHbIX NaumeHToB. OObIMHO Takue nauu-
eHTbl OoNbHbI HEe MeHee 2 Hen, SARS-CoV-2,
n OKC pasBuBaeTcsi Ha POHE 3TON MHPEKLNN:
TO €CTb UMEET MECTO rmnepKkoarynsauus, o Ko-
TOPOIA Tak 4YacTo roBOPUTCS B CBETE 0BCYyXae-
HUS maTtoreHesa HOBOW BUPYCHOW WHEKUUN
(10). Ha kopoHaporpamMmme Takux NauMeHTOB
ToXe BUOHbl 0COOeHHOCTU. Bo-nepBbix, 3a4yac-
TYIO He BbISBASIOTCA aTepOoCKIepoThyeckmne
MOpPaXXeHns1 B HE3AMHTEPECOBAHHbLIX COCyAdax,
02 N OKKJTIO3NPOBaHHbIA COCYA Yalle He MMeeT
CTEHO30B NOCe ero oTKpPbITUSA. Bo-BTOPbIX, OT-
MeYyaeTCcsl MHOXECTBEHHOE OKKJTIO3MOHHOE 1
4aCTUYHOE MOopaxeHne COoCydoB, 4acTO MeS-
KMX, KpOME TOro, HabnoaaTCs OKKII03UN Of-
HOMOMEHTHO ABYX 1 60siee cocynoB.

Bo Bpems nepBoi BOJSIHbI KOPOHABUPYCHOM
MHPEKLUN MOABUIINCb BPEMEHHbIE PEKOMEH-
Jaunmmn, B KOTOPbIX OTAaBasioCb npeanoyYyteHue

PeHTreHaH[0BacKy/IsipHOE J1Ie4eHne OCTPOro KOPOHaPHOro CUHAPOMA C NoAbLEMOM
cermeHTa ST y naumeHTa c ULLIEMUYECKUM NHCY/IbTOM 1 COVID-19



B nedyeHum OKC y 60nbHbix ¢ COVID-nHpek-
LMEN KOHCEePBATMBHOMY JIEYEHUIO C MCMOJIb30-
BaHMemM Tpombonntnkos (2, 9). B nocnenyto-
LMX pekoMeHaaumax npegnoyYTeHne otoaeTcs
TpagmumoHHomy HYKB (1, 6). OnuceiBas aToT
KJIMHUYECKNIA criydain, XxoTenocb 6bl 06paTuTb
BHMMaHME Ha TO, 4YTO naTtopuanonorus pas-
Butna OKC y naumentoB ¢ COVID-19 otnun-
YaeTcd, U TPaAUUMOHHBIN NOAX0o4, K NIe4YeHuIo
3a4aCTyl0 He MPUHOCUT OOJIKHOro addekra.
CtaHoBUTCA 6o0iee MOHATHLIM MONOXUTESb-
Hbli 9ddekT TPOMOONUTUYECKOW Tepanuu
y nauyeHtoB ¢ OMM n OHMK, y KOTOpbIX 3TO
npoTekaeT Ha ¢poHe SARS-CoV-2. Beaopb npu
MMMNJaHTaunMm CTeHTa XOTb M HabniogaeTtcs
ObICTpas pekaHanMsauusa, HO CTOMKOro adg-
dekTa C y4eTOM M3MEHEHUSA CBEPTbLIBAOLLEWN
CUCTEMbI KPOBM MONY4UTb HE yaaBanocb A0
3TOro cnyyasd, no KkpamHen mepe, y Hac. Haw
Heb6O0SbLLONM OMbIT CBUAETENLCTBYET O TOM, YTO
y naumeHnToB ¢ OKC Ha doHe koBua-nHbekUmMn
oaxe noctmkeHmne penepdysumm TIMI 3 B xone
CTEHTUPOBAHNS B AajibHENLLIEM 3aKaH4YMBaET-
Ccsl TPOMOO30M CTEHTOB Ha dOHe TPaaVLVOH-
HO OBOMHOW Oe3arperaHTHOM Tepanuu.

B nokoBunaHyto 3py BBEAEHME UHTMOUTOPOB
lIb/llla-peuenTtopoB TPOMOOUUTOB BO BpeEMS
MHBA3MBHOIrO BMeELLATENbCTBA PErTaMEHTU-
pOBaNoCb PeEKOMEHAAUNSMN MO BEAEHUIO Na-
umeHtoB ¢ OKC c¢ nogbemom cermeHta ST
2017 r. (11), pekoMeHoaunsaMm No peBackyns-
pusaunm muokapga naumeHtoB 2018 r. (12).
MeTaaHanmna nokasars, 4TO UCMOJIb30BaHNE NH-
rméutopos llb/llla-peuentopoB TPOMOOLUTOB
BO BPEMS MIHBA3MBHOIO BMELLIATENbCTBA CBA3A-
HO CO 3Ha4YUTEsNbHbIM YBENNYEHNEM BbIX/BaE-
MOCTU, ocobeHHo y naupeHToB ¢ OKC ¢ noab-
eMoM cermeHTta ST, OTHOCAWMXCA K rpynne
BbICOKOIO pucKa, HO Takxke M 6onee BbICOKUM
puckoMm kpooTedeHuii (13, 14). Yto kacaetcs

Purpose of study. Improving the management
of patients with ST-segment elevation acute coro-
nary syndrome in the presence of a new viral infec-
tion COVID-19.

Rationale. The SARS-CoV-2 virus has left its
mark on many areas of practi-cal medicine, the
combination of pathologies has changed the ap-
proach to patient man-agement. It seems relevant to
discuss the features of invasive management of pa-
tients with acute coronary syndrome with ST seg-
ment elevation against the background of a new
coronavirus infection on the example of a clinical
case.

Ksacca n ypoBHS JokasaTenbHOCTU, TO, cornac-
HO MHEHUIO 3KCMepToB, 3TO knacc A B peko-
MeHOauuax no BegeHmio nauyeHtoB ¢ OKC
c noabemMoM cermeHta ST u knacc |IB B peko-
MeHOaUMaAX Mo peBackynsapusaumm mMuokapaa
(11, 12). Ucnonb3oBaHue nHrnountopos lib/llla-
peLenTopoB TPOMOOLIMTOB, BO3MOXHO, MOTJ/IO
Obl U3MEHUTb TaKTUKYy JIEYEHUST MaLUNEHTOB
¢ OKC c koBua-nHEKLUMEN C aKLLEeHTOM Ha aH-
rMonnacTuky U CTEHTUPOBAHME, HO AN TOro
4yTOObl rOBOPUTL 00 3TOM, HEOOXOAMMO BbI-
MOJIHUTb HE OOHY YCMELLHYIO Npoueaypy.

C opyron CToOpoHbI, HA aHHOM 3Tare Teve-
HUS MaHOemMum TPyOdHO 3apaHee roBOPUTb
O TOM, KaKylo HULLY MHPEKLIMOHHbIX 3aboneBa-
HUI 3arimeT SARS-CoV-2-uHdekuns, kak n3a-
MEHUTCS Te4eHne 6oNesHn, Kakoe KOMYeCcTBO
TPOMOOTUYECKUX OCNOXHEHUN OyneT pasBu-
BaTbCSH Y MAUVEHTOB, UBMEHSATCH N B OyayLEM
pekoMeHgauunu no BeOeHW MnauueHTOoB
¢ COVID ¢ OKC. Ho ogHO3Ha4HO Kakoe-To KO-
JINYEeCTBO Takmx NaumeHToB OyaeT BCTpeyaTb-
csl, MyCTb 9TO OyAyT eANHUYHbIE Clly4au, U B Ta-
KNX Crydasix, Ha Halwl B3rAs4, BO3MOXHO WUC-
nonb3oBaHnenHrubutToposlib/llla-peuentopos
TPOMOOLINTOB.

BbiBOAbI

1. MaTodunanonorua pazsmtua OKC y naum-
eHToB ¢ COVID-19 otnmyaeTcs OT 0ObIYHOIrO
TEYEHUS, U TPAAULMOHHBIV MOAX0A, K IEYEHUIO
C ncnonb3oBaHneM YKB 3avyacTylo He nNpuHO-
CUT OOJIKHOro adpdekTa.

2. Wicnonb3oBaHue uHrudbutopos llb/llla-
peuenTopoB, a Takxe NPoaJsieHHasa aHTmkoary-
NAHTHaAA Tepanus, BO3MOXHO, yy4llaT UCXO-
Obl MHBA3MBHOro nevyeHus naumeHtoB ¢ OKC
C KOBMA-NHDEKUNEN.

3. KomopbugHasa natonornst 3Ha4nuTesibHO
YOJIMHAET CPOKU CTALMOHAPHOIO JIEYEHUS.

Methods. The work was carried out on the basis
of neuro-vascular, covid, cardiological and X-ray
surgical departments of BUZ VO VGKBSMP No. 10
“Elec-tronics”. The Department of X-ray Surgical
Diagnostic and Treatment Methods is equipped with
a modern angiographic device Phillips Asurion
7M20.

Results. Patient S., 62 years old, was treated for
a week with a diagnosis of CVD, ischemic stroke in
the basin of the right middle cerebral artery, left-
sided hemi-paresis, and left-sided hemihyposthe-
sia. The course of stroke is natural, without an in-
crease in neurological deficit, then in the covid unit,
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the CT picture of typical covid pneumonia, CT-2. On
the 19th day of hospitalization, CAG was performed.
Thrombotic lesions were found in almost all large
vessels of the heart. Against the background of
therapy with eptifibiotide according to the scheme,
stenting of the occlusion sites with two drug-eluting
stents was performed. After the operation, there was
a positive dynam-ics on the ECG, the ST segment
dropped to the isoline in all leads. Anticoagulants for
the prevention of retrombosis were kept for another
three days. When monitoring the parameters of the
blood coagulation system within a week after the
operation, transient hypocoagulation was noted tak-
ing into account the main parameters of the coagu-
logram (lengthening the APTT up to 110 sec.).

Conclusions. 1. The pathophysiology of the de-
velopment of ACS in patients with COVID-19 differs
from the usual course, and the traditional approach
to treatment using PCI often does not bring the de-
sired effect. 2. The use of lIb / llla receptor inhibi-tors,
as well as prolonged anticoagulant therapy, may im-
prove the outcomes of invasive treatment in patients
with ACS with covid infection. 3. Comorbidity pathol-
ogy signifi-cantly lengthens the period of inpatient
treatment.
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Relevance
At the border of 2019 and 2020, humanity
is faced with a new type of viral in-fection -

COVID-19 (1). Throughout the year, medical
professionals and microbiolo-gists have been
trying to collect as much information as possi-
ble about the pathogen, systematize the ob-
tained clinical data and learn how to use them in
the treatment of a disease caused by a new vi-
rus (2). It turned out that it is far from easy to
cope with these tasks; this is evidenced by the
many changes in the treatment regimens for
such patients during this short period (3). The
SARS-CoV-2 virus has left its mark on many
areas of practical medicine, because the com-
bination of pathologies has changed approach-
es to treatment and, in general, to patient
management. A significant reduction in planned
hospitalizations for cardiac patients is com-
bined with the fact that some urgent interven-
tions that were previously considered accord-
ing to all modern recommendations began to
be “reasonably delayed” due to the current cir-
cumstances (4). At the same time, there is little
modern data on the peculiarities of the man-
agement of patients with covid infec-tion when
they develop acute cerebrovascular accident
and acute coronary syndrome (ACS) during
hospital treatment (5). It seems relevant to dis-
cuss the features of invasive management of
patients with acute cerebrovascular accident
and acute coronary syn-drome with ST-
segment elevation against the background of
a new coronavirus infec-tion on the example
of a clinical case.

Material and methods

The work was carried out on the basis of
neuro-vascular, covid, cardiological and X-ray
surgical departments of budgetary healthcare
institution of the Voronezh re-gion city clinical
emergency hospital No. 10 “Electronics”. The
opening of the Depart-ment of X-ray Surgical
Methods of Diagnostics and Treatment (DSMDT)
in September 2020 provided additional oppor-
tunities for the management of patients, pri-
marily of the cardiological profile, since for
many years the cardiology department of the
hospital has provided non-invasive care to pa-
tients of this particular profile, primarily urgent
ones. Along with other hospitals in the region,
Electronics, being a multidisciplinary ambu-
lance hospital and continuing to provide assis-
tance to specialized patients, since spring
2020, has provided a significant part of the bed
capacity for the management of patients with
SARS-CoV-2 infection. The opening of the
DSMDT department, equipped with a modern
angiographic device Phillips Asurion 7M20, fell
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on the peak of the second wave of COVID-19
incidence. When describing a clinical case, the
data of clinical ob-servation, laboratory and in-
strumental data were used: ECG, CT, coronary
angiography. Echocardiography (EchoCG)
was performed on the Logic E apparatus, and
the follow-ing were determined: end diastolic
volume (EDV), end systolic volume (ESV),
stroke volume (SV), ejection fraction (EF).

Clinical case

Patient S., 62 years old, was hospitalized in the
middle of November by ambu-lance in the neurovas-
cular department No. 1 of the BUZ VGKBSMP No. 10
with a re-ferral diagnosis of stroke. Taking into ac-
count the clinical picture, the data of the X-ray CT of
the brain, the department was diagnosed with cere-
brovascular disease, cere-brovascular accident, is-
chemic stroke in the basin of the right middle cere-
bral artery, unspecified subtype, left-sided hemipa-
resis, and left-sided hemihyposthesia. Hyperten-sive
disease, grade lll, risk of cardiovascular complica-
tions 4. CAD, atherosclerotic cardiosclerosis, aortic
insufficiency of the 1st stage. Atherosclerosis of the
aorta, coro-nary, cerebral vessels. Stroke course is
natural, without an increase in neurological defi-cit.

A week later, a positive test for the determination
of SARS-CoV-2 RNA by the polymerase chain reac-
tion (PCR) method was detected, and the patient
was diagnosed with coronavirus infection caused by
the COVID-19 virus, virus-identified, and trans-
ferred for further treatment to the covid department.
Performed X-ray computed tomo-graphy of the
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lungs (RCT) of the chest, conclusion: CT picture
is typical, more likely covid pneumonia, CT2. The
patient received standard COVID-19 therapy; the
course of the disease was natural, without negative
dynamics. After 12 days, the patient with the next
determination of SARS-CoV-2 RNA (PCR) revealed a
negative result, which was confirmed twice more —
after three days and a week.

On the 16th day of stay in the covid unit, the pa-
tient has a typical anginal attack with irradiation to
the left arm. After ECG recording, he was consulted
by a cardiolo-gist; the condition was regarded as is-
chemic heart disease, progressive angina pectoris.
An additional double antiplatelet therapy was pre-
scribed, heparin (UFH) intravenously with an infuso-
mat at a dose of 1000 U/hour for 48 hours, then
subcutaneously in a daily dose of 20,000 IU, divided
into four doses. The condition remained stable; the
pain syn-drome did not recur.

After another 3 days, by the decision of the coun-
cil for further treatment, he was transferred to the
cardiology department to continue conservative
therapy. 4 hours after the transfer, the patient devel-
ops again a typical anginal attack with severe chest
pain radiating to the interscapular region. ECG shows
pronounced ST-segment elevation in leads V2-V6
(Fig. 1). The council made a decision to immedi-
ately take the patient for diagnostic coronary angi-
ography with possible stenting of the coronary arte-
ries.

General blood test during hospitalization: glu-
cose — 6.0 mmol/L; erythrocytes — 4.18 - 10'?/L, ave-
rage erythrocyte volume (MCV) - 95.3 pg, hemato-
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Fig. 1. ECG of patient S. with severe ST segment elevation V,-V;.
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Table. Dynamics of coagulograms of patient S

Department Ana.lysis Parameter
collection date PTI, % INR APTT, sec. Fibr. A, g/L
NVD 15.11.20 75 1.39 26 3.5
19.11.20 72 1.34 28 3.4
COvID-19 22.11.20 74 1.34 30 3.8
25.11.20 67 1.54 28 3.8
27.11.20 42 2.62 50 3.5
Cardiology 01.12.20 37 2.86 110 4.0
03.12.20 69 1.49 57.2 4.0
04.12.20 63 1.65 38.1 4.1
10.12.20 43 2.56 75 3.8
13.12.20 76 1.38 56 3.9
17.12.20 64 1.69 40 4.1
21.12.20 66 1.58 49 3.7
27.12.20 68 1.48 42 3.9
31.12.20 65 1.52 44 4.0

Notes. PTI - prothrombin index, INR — International normalized ratio, APTT — activated partial thromboplastin time, Fibr. A -

fibrinogen A, NVD — neurovascular department.

crit — 39.9%, platelets — 172 - 10°/L, hemoglobin —
135 g/L, leukocytes — 8.9 - 10°%/L, eosino-phils — 1%,
stab neutrophils - 2%, segmented neutrophils —
69%, lymphocytes — 20%, monocytes — 8%, eryth-
rocyte sedimentation rate (ESR) — 20 mm per hour.
In the dy-namics in the covid department, there was
an increase in leukocytes up to 17.7 - 10%/L, lym-
phopenia — up to 3%, a decrease in ESR up to 3 mm
per hour. Erythrocytes and hemoglobin tended to
increase 5.21 -« 10%%/L and 161 g/L, respectively,
which, in our opinion, reflected the state of the volem-
ic status. In the cardiology department, 10 days after
coronary angiography, there was a transient decrease
in hematopoiesis: eryth-rocytes — 3.31 - 10%2/L,
hemoglobin — 105 g/L, platelets — 25 + 10°/L, leuko-
cytes — 1.4 - 10%L. Consulted by a hematologist,
the condition was assessed as related to the conse-
quences of COVID-19. Subsequently, hematopoie-
sis returned to normal and the patient was dis-
charged with analysis: erythrocytes — 4.1 « 10'2/L,
hemoglobin — 125 g/L, platelets — 168 - 10°/L, leu-
kocytes — 6.4 - 10°/L.

Biochemical blood test during hospitalization:
glucose — 5.5 mmol / L, ASAT — 20 units, ALAT —
13 units, bilirubin — 19 mmol / L, urea - 8.4 mmol / L,
creatinine — 88 umol / L, total cholesterol — 4.6 mmol
/ L, amylase — 34 units, total protein — 76 g/L. During
his stay in the covid department, biochemical analy-
sis was without significant dynamics. During the first
anginal attack, MB creatine phosphokinase (MB-
CK) — 14 U, troponin | - 0.23 ng/L (the norm is up to
0.5 ng/I, XEMA CO LTD). During an anginal attack
with ST segment elevation, troponin | was positive
in qualitative determination, and then in quantitative
determination it increased to 2.42 ng/L, MV CPK -
74 U. Dur-ing the stay in the cardiology department,
there was a transient increase in urea up to
22.8 mmol/L, creatinine — up to 165 umol/L, CRP —

up to 112 mg/L, ferritin — up to 440 pg/L, normal
LDH level — 197 U/L, while total protein decreased
transiently — to 45 g/L, albumin — to 22 g/L, serum
iron — to 5.2 mmol/L. At discharge, biochemical an-
aly-sis: glucose — 5.2 mmol / L, ASAT — 24 U, ALAT —
16 U, bilirubin — 14 mmol/L, urea - 9.2 mmol/L, cre-
atinine — 72 umol/L, total cholesterol — 4.2 mmol/L,
total protein 56 g/L. The dynamics of coagulograms
is presented in the table (Table).

In fact, we are dealing with ACS that beganin
the covid department against the background
of a viral infection and manifested ST segment
elevation during transfer to the cardiology de-
partment, but at the time of transfer he is con-
sidered to have had the illness, and interven-
tional treatment in a “clean” X-ray operating
room is not contrain-dicated. In the shortest
possible time, it was decided to submit the pa-
tient to the X-ray operating room, having previ-
ously saturated him with antiplatelet agents in
the form of 600 mg of clopidogrel and 500 mg
of aspirin. Coronary angiography revealed le-
sions of almost all large vessels of the heart:
ostial lesions of the circumflex and anterior in-
ter-ventricular artery, thrombotic occlusion of
the middle section of the circumflex artery, ori-
fice of the right marginal artery (RMA), throm-
botic occlusion of the anterior de-scending ar-
tery with peripheral lesions in the form of spasm
and impaired filling of its terminal branches
(Fig. 2 a—c), in addition, parietal filling defects
throughout the entire right coronary artery
(RCA), spasm in the orifice and distal regions
(Fig. 2 d).

After the introduction of heparin at the rate
of 100 units per 1 kg of body weight (9000
units), the operation was started. After the pas-
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Fig. 2. a—c - the main projections of the left coronary artery; d — angiogram of the right coronary artery (description

in the text).

sage of the coronary 0.014 guide wire into the
distal part of the anterior descending artery,
complete closure of the artery and the appear-
ance of ascending thrombosis to the left main
coronary artery (LMCA) are observed. The
guide had to be removed, and it was decided to
start eptifibiotide therapy according to the
scheme. After the introduction of the first bolus
of 180 ug/kg (15 mg) of the drug and setting up
a constant background drip of the drug through
an infusomat, as well as the introduction of
200 ug of perlinganite intracoronary, the pic-
ture changed dramatically. Clinically, anginal
pain became less intense; the ST segment on
the monitor began to decrease markedly.
Antegrade blood flow began to be traced dur-
ing angiography, and after mechanical action
with a conductor, most of the thrombi was frag-
mented. As a result, thrombotic fragments par-

tially remained in the place of their supposedly
primary appearance (Fig. 3 a, b). Undoubtedly,
the angiographic pic-ture was aggravated by
the spasm of the coronary arteries, although
even before admis-sion to the X-ray room the
patient received nitrates intravenously drip with
no visible effect.

After the changed angiographic picture,
it was decided to perform stenting of the occlu-
sion sites, where fragments of thrombotic
masses were preserved, for which two drug-
eluting stents were used. Abbott Vascular
Xience Alpine stent 2.75 x 23 mm was implant-
ed in the LAD; Medtronic Endeavor Resolute
RX 3.0 x 38 mm was implanted in the circumflex
branch of LCA. The end result on the coronary
angiogram (Fig. 4).

Eptifibiotide, according to the scheme, was
administered with the second bolus (15 mg)
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Fig. 3. Left coronary artery: a — cranial projection; b — right caudal projection (de-scription in the text).

Fig. 4. Angiograms of the left coronary artery after implanted stents: a — left cranial projection; b — right cranial
projection. The stent in the LAD was implanted from the bifurcation, the thrombotic masses were not lobbed, the distal
bed fills well, and accord-ing to the TIMI classification it corresponds to grade lll.

and the rest of the vial (70 mg) was adminis-
tered through the infusion pump. In addition,
it was decided to continue treatment with anti-
coagulants in the form of heparin 1000 units
per hour through an infusomat. After the opera-
tion, there was a positive dy-namics on the
ECG, the ST segment dropped to the isoline in
all leads. ECG within a week was without nega-
tive dynamics. Anginal pain did not recur.
Anticoagulants for the prevention of retrombo-
sis were kept for another three days. When
monitoring the parameters of the blood coagu-
lation system within a week after the operation,
transient hypocoagulation was noted taking
into account the main parameters of the coagu-
logram (lengthening the APTT up to 110 sec.).

EchoCG on the third day after surgery: EDV —
130 cm?, ESV - 56 cm3, SV — 74 cm?, EF — 56%.
Conclusion: the cavities of the heart are not
dilated, areas of pronounced violation of local
contractility were not re-vealed. The systolic
function is preserved. On the next day, the
patient received standard therapy and was
discharged home for outpatient treatment in
a satisfactory condition on the 46th day of hos-
pital stay. Such a long period of inpatient treat-
ment is due, in our opinion, to the comorbidity
of the pathology in our patient. ECG at dis-
charge: sinus rhythm, supraventricular extra
systole, signs of left ventricular myocardial
hypertrophy. The R wave in leads V,-V; is pre-
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Fig. 5. ECG of the patient S. at discharge: sinus rhythm, supraventricular extrasys-tole, signs of left ventricular
myocardial hypertrophy. The R wave in leads V,-V; is preserved.

Discussion

A new viral infection has had a serious im-
pact on our understanding of the tradi-tional
course of ACS (6, 7). Many studies show a sig-
nificant (up to 48%) decrease in the number of
ACS patients during a pandemic (8). At the
same time, the influence of COVID-19 on the
pathogenesis, course and outcomes of ACS
remains largely unclear, it is assumed that both
type 1 or 2 AMI and AMI without coronary artery
disease (MINOCA) may develop (9). In addi-
tion, against the background of a viral infection,
the development of stress-induced cardiomyo-
pathy (Tako-tsubo), as well as myocardi-tis, in-
cluding severe, is likely. We believe that it is
conditionally possible to divide pa-tients with
COVID infection into two groups. In the first,
we include patients in whom SARS-CoV-2 was
detected after the stenting operation for ACS.
Let us explain that all the path genetic mecha-
nisms that existed before the pandemic led to
the development of ACS in such a patient,
and the COVID infection joined after. In such
patients, problems with stents in the early post-
operative period and during the treatment of
COVID infec-tion, and we are talking about
early thrombosis, we did not observe, that is,
there is a normal course of the disease.

The second group includes primarily infect-
ed patients. Usually, such patients are sick for
at least 2 weeks of SARS-CoV-2, and ACS de-
velops against the background of this infection:
that is, there is hypercoagulation, which is so
often talked about in the light of the discussion
of the pathogenesis of a new viral infection
(10). On coronary angiography of such pa-
tients, features are also revealed. First, athero-
sclerotic lesions are often not detected in unin-

terested vessels, and the occluded vessel often
does not have stenos after its opening.
Secondly, there are multiple occlusive or partial
lesions of ves-sels, often small, in addition, oc-
clusions of two or more vessels are observed at
the same time.

During the first wave of coronavirus infec-
tion, temporary recommendations ap-peared,
which gave preference to conservative treat-
ment with thrombolytic in the treat-ment of ACS
in patients with COVID infection (2, 9). In sub-
sequent recommendations, traditional PCI is
preferred (1, 6). Describing this clinical case,
we would like to draw your attention to the fact
that the pathophysiology of the development of
ACS in pa-tients with COVID-19 is different, and
the traditional treatment approach often does
not bring the desired effect. The positive effect
of thrombolytic therapy in patients with AMI and
stroke, in whom it proceeds against the back-
ground of SARS-CoV-2, is be-coming clearer.
Indeed, during stent implantation, although rap-
id recanalization is ob-served, it was not possi-
ble to obtain a stable effect, taking into account
the changes in the blood coagulation system,
before this case, at least in our country. Our little
experi-ence suggests that in patients with ACS
on the background of covid infection, even the
achievement of TIMI 3 reperfusion during stent-
ing subsequently ends in stent thrombo-sis
against the background of traditional dual anti-
platelet therapy.

In the preCOVID era, the administration of
platelet receptor llb/llla inhibitors during inva-
sive intervention was regulated by the 2017
recommendations for the man-agement of ACS
with ST-segment elevation (11), the recom-
mendations for myocardial revascularization of
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patients in 2018 (12). A meta-analysis has
shown that the use of platelet receptor lib/llla
inhibitors during invasive intervention is asso-
ciated with a sig-nificant increase in survival,
especially in high-risk patients with ST-
elevation ACS, but also a higher risk of bleed-
ing (13, 14). As for the class and level of evi-
dence, according to experts, this is class lIAin
the recommendations for the management of
patients with ST-elevation ACS and class IIB in
the recommendations for myocardial revascu-
lariza-tion (11, 12). The use of platelet recep-
tor llb/Illa inhibitors could possibly change the
tactics of treating patients with ACS with covid
infection, with an emphasis on angio-plasty
and stenting, but in order to speak about this,
more than one successful procedure must be
performed.

On the other hand, at this stage in the course
of the pandemic, it is difficult to say in advance
what niche of infectious diseases the SARS-
CoV-2 infection will oc-cupy, how the course of
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Fmy6okoyBaxxaemble Konneru!

C aToro Homepa Mbl BBOAUM B Hall XypHan HOBYIO pyopuky “TpmbyHa Monomoro cneuvanu-
cTta”. Ham npeacrtaBngeTcs, 4TO OHa NOMOXET MOJI0AbIM, HA4YMHAKOLWWM CBOW UCClieaoBaTeNb-
CKNIN npodeccmnoHasnbHbl NyTb B MEAULMHE CrieymanncTam, 0eiMTbCa CBOUMU OOCTUXEHUSIMM
N MbICNSIMU € Konneramu. MNpu aToM Mbl NPOCUM YnTaTesNeN XypHasna He genaTtb CKUAOK Ha MO-
N1000CTb 1 HEAOCTATO4YHbIM OMNbIT aBTOPOB, a ObiTb TPeboBaTENbHLIMU K UX NMYyOAMKALUAM N Ha-
npaBnaTb B Hall agpec Bally 3aMevyaHusl, Balle MHeHUe 1 Balln coobpaxeHns no noBoay aTux
nyonukaumi. Tem camMmbiM Mbl Oynem cnocobCTBOBaTb CKOPEWLLIEMY CTAHOBNEHUIO 3TUX MONOAbIX
noaen n npeeBpaLLeHno X B BICOKOKBaNNMPULIMPOBaAHHbIX MPOPECCMOHANOB, Tak HEOOXOANMBbIX
Hallewn cTpaHe 1 Hallen oTpacnn.

C noXenaHnsmMu 340pPOBbS U YCNEXOB B NPOodeCcCUoHanbHOW AeAaTe/IbHOCTHN

rNnaBHbIA pepakTop XXypHana —ASL’\’\-/\ Odaeng UocenmnaHm

Dear Colleagues!

Starting from this issue of our journal we introduce a new column entitled “Young Professionals
Pulpit”. In our opinion, it will help the newcomers who just begin their professional research work
in medicine, to share their achievements and ideas with the colleagues. Herewith we would like
to make a request to our readers: please, do not make allowances for the young age and
insufficient experience of the authors; be severe upon their articles and send us your comments,
your opinions and your ideas concerning these publications. By so doing, we shall contribute to
speedy formation of these young physicians and their turning to highly skilled professionals,
indispensable for our country and our field of medicine.

With the best wishes of health and professional successes

Editor-in-Chief _SL’\A—/\ David losseliani
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CpaBHUTeNbHasA OLuEeHKa OTAANEeHHbIX pe3y/ibTaToOB
(~10 net) cTeHTUPOBAHUSA KOPOHAPHbIX ApTEPUH
ctreHTamu Cypher u Xience V

n.X. Kamosnos*™

Kagenpa nHTepBEHLUMOHHOV KapamoaHrnoaorum VIHCTutyTa npogpeccrmoHasibsHoro obpa3oBaHus
n HIL nHTepBeHUmoHHo kapamnoaHronorim PraOy BO lNepsbivi MIMY umenn U.M. CedeHoBa
(CevyeHoBcku YHuBepcuteT) MuH3aapasa Poccun, MockBa, Poccus

CTeHTbI 1epBOro rMoKosIeHNs C JIeKapCTBEHHbIM MOKpbITeM Cypher v CTeHTbl BTOPOro riokosneHust Xience V
LUMPOKO MUCIO/Ib30BaIMCh B TEYEHNE J/INTEIIbHOMO BPEMEHM B OO/IbLUION rnomnyasaumm 6obHbix MBC. OaHako,
nccnenoBaHWi, NoCBSLLEHHbIX CPaBHUTEIbHOM OLIEHKE OTAa/IeHHbIX PE3Y/IbTaToOB MPW UCM0J1b30BaHUV BbiLLIe-
yKa3aHHbIX CTEHTOB KpariHe MaJio, a UMEILUMECS AaHHbIE HECKOJILKO NMPoTUBOpeYuBbl. Mbl npoBesn nccieno-
BaHue, B kotopoe BoLliv 100 naumeHToB ¢ XpoHu4eckumu popmamu UBC v npoaHann3vpoBaiy pesynbTatbl
12-netHero HabsogeHns rnocnae nMmnnaraumm cteHToB Cypher n Xience V. o pe3ynbtatam Haluei paboTbl
Xience V npoaeMoHcTpupoBas yHLumni npogusib 6e3onacHoCcTy u apPekTuBHOCTU: rnokasaresib MACE 6bi1
3Ha4YNTeNIbHO HUXE y naumeHToB B rpyrne Xience V, yem y naumeHToB B rpyrne Cypher. 3ToT a¢pekT, B 3Ha-
YUTEJIbHOV CTENMEHU, OOBSICHIETCS MEHBLLUMM PUCKOM OYEHBb 03AHEero Tpombo3a B cTeHTe B rpyrne Xience V.

KmoqeBbie cnoBa: : IEC, crteHTbl Cypher u Xience V, oTganeHHble pe3ysibTatbl, 04€Hb MO34HWIA TPOMOO3
B CTEHTE

Comparative evaluation of long-term follow-up
(~10 years) after coronary artery stenting
with Cypher and Xience V stents

|.Kh. Kamolov*

Department of interventional cardioangiology of the Institute of professional education and Scientific
and practical center of interventional cardioangiology of the Federal state autonomous educational
institution of higher education, .M. Sechenov First Moscow state medical university of the Ministry
of Health of the Russian Federation

The first generation drug-eluting stents Cypher and the second-generation stents Xience V have been widely
used for a long period of time in a bug population of patients with CAD. However, there are just few studies
aimed at the comparison of long-term results of the use of the above stents, and the existing data are somewhat
controversial. We performed a study comprising 100 patients with chronic forms of CAD and analyzed the
results of 12-year follow-up after the implantation of Cypher and Xience V DES. According to our results, Xience
V had better safety and effectiveness profile: MACE index was significantly lower in patients with Xience V, than
in those with Cypher. In a great measure, this effect can be explained by the lower risk of very late stent
thrombosis in the group of Xience V.

Keywords: CAD, Cypher and Xience V DES, long-term follow-up, very late stent thrombosis
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BeepeHue

Ha cerogHawHM geHb CTEHTUPOBAHME KO-
POHAPHLIX apTeEPU MOXHO CUYMTaTb METOOOM
BblOOpa JN1€YEHUS ULLIEMMYECKON BONE3HU
cepaua (MBC). 3 dpekTUBHOCTL METOAA CTana
0COBEHHO 04EBMOHOW NOCNE BHEAPEHMUS B KITN-
HNYECKYIO MPaKTUKY CTEHTOB C JIEKAPCTBEHHbIM
nokpbiTem (DES) (1). B HacToswwee BpeMs Ha
BOOPY>XeHUN y NPpo¢peCCnNoHaNoB MMEEeTCH MHO-
XXECTBO CaMbIX PA3HbIX CTEHTOB C JIEKAPCTBEH-
HbIM MOKPbITMEM. OTINYAIOTCHA OHM 1 NO COCTaBy
nekapcTB, U No am3aiiHy. lNMopoi 6biBaeT gocTa-
TOYHO 3aTpyAHUTENbHO BblIOpaTb Hambonee
ONTUMAJIbHbIN CTEHT B KaXAOM KOHKPETHOM
cnyyae. Tofibko NuLb TLaTenbHbIn 1 6ecnpucT-
PacCTHbIN CpaBHUTESbHBIN aHaNn3 Pes3ynbLTaToB
CTEHTUPOBAHUS MPU MUCMNOSb30BaHMN Pa3nny-
HbIX CTEHTOB MO3BOMAUT CreumannucTtam CyauTb
ONnpeuMyLLLeCTBax TeX UM NHbIX CTEHTOB, a Tak-
Xe BblOMpaTb Hambonee onNTUMasbHblE CTEHTbI
Mpuv pasHbIX CUTyaUnsix B 3aBMCUMOCTM OT NaTo-
NOrnyeckom aHatoMun N PrU3noN0rnMmn y Kaxxao-
ro KOHKpPETHOro 6osbHOro. B oco6eHHOCTM 3TO
KacaeTcsi CpaBHUTENbHOrO aHanmM3a pesyibra-
TOB CTEHTUPOBAHUS CTEHTAMU, UMEIKOLLMMMN MNO-
KPbITUE 3HAYUTENIbHO OT/IMYAOLWVMWNCS ApYyr OT
apyra npenaparamm. BaxxHoe 3Ha4eHune B Taknx
NCCNeAoBaHUAX UMEET MNPOAOJIKUTENBHOCTb
HabnoaeHNs nocfie NMPOBeAEeHHbIX MNpoueayp
CTeHTUpoBaHus. ECTecTBeHHO, YeM Bonee nNpo-
DOMKNTENEeH CPOK HABNOAEHUS, NCHNCSIEMbII
MHOMMMU rogamMmu, a nopon LecCATUIETUAMMU,
Tem ybeaomTenbHee MOXHO FrOBOPUTb O NPENMY-
LiecTBax 1 HegoCTaTkax TEX UM UHBIX CTEHTOB.

BesycnoBHO, Takme uccnenoBaHua cnegyet
B MEPBYIO o4epeb NPOBOANTH B OTHOLUEHWWU
TeX CTEHTOB, KOTOPbIE LUMPOKO UCMOJb3YIOTCH
WU UCMOJIb30BAJIUCH B TEYEHNE AJINTENIBHOIO
BPEMEHU B LUMPOKOW nonynsuum 6onbHbix MBC.
K HUM, K npuMepy, MOXHO OTHECTU CTEHTHI
MepBOro NMOKOJIEHNS C JIEKAPCTBEHHbBIM MOKPbI-
Tuem Cypher komnaHum Cordis, Johnson &
Johnson (CLLUA) 1 cTeHTbl BTOPOro NOKONEeHUs
Xience komnanuu (Abbott Vascular, CLLUA).

Cypher coctout 13 nnatdopmbl U3 Hepxa-
BeEloWen ctanm ¢ ToawmHon 6anku 140 mm n
MOKPbIT KOMMJIEKCOM JIEKAPCTBEHHOIO Cpen-
ctBa Cuponumyc (140 mMr/cm?) n OByX C/NOEB
nosiMmeposB (2).

CteHT Xience cocToUT U3 KOBaANLT-XPOMO-
BOM NnaTtdopMbl C TOHKMMU Bankamu (81 Mm) n
O1oCoBMECTUMbIM (PTOPNOIMMEPOM C KOHLEH-
Tpauuen 100 Mmr/cm? sBeposiuMmyca, CUHTETU-
4eCcKOoro MPOM3BOAHOIO CUpoAnMyca.

Ob6a aTuX CTeHTa LWMPOKO MCMNONb30BaINCh
BO MHOIMMX CTpaHax Mupa B Te4yeHue J0JIroro

BPEMEHWN, HO TEM HE MEHee uccnegoBaHUi,
MOCBSLLEHHbIX CPaBHUTENIbHOW OLEHKe oTaa-
JIEHHbIX pPe3yibTaToB MpPM WUCMNOSIb30BaAHUU
BbllLieyKa3aHHbIX CTEHTOB, KpakHe Mano,
a uMetoLmMecs gaHHble HECKONbKO NPOTUBOPE-
ymBbl. K npumepy, B uccnegoBaHuax SORT
OUT IV (paHOOMM3NPOBAHHOE KJIMHUYECKOe
cpaBHeHue Xience V (EES) n Cypher (SES) y na-
umenTtoB ¢ IBC) 1 ISARTEST 4 (cpaBHUTENbHAS
OUEHKa OTOANIEHHbIX PEe3ynbTaTOB MOCHE UM-
naaHTauym CTEHTOB Tpex BMAOB — Yukon, Xience
n Cypher ¢ nekapCTtBeHHbIM — JIMMYCOBbIM
MOKpbITMEM) BbIN0 yOeauTebHO NoKa3aHo, YTo
cnycTa 5 neT nocne nMnaHTaumm nNpu NCnosib-
30BaHMM CTEHTOB Xience V OOCTOBEPHO pexe
Habnogany nos3gHUM TPomMO03 CTEHTOB, YeMm
npu mcrnonb3oBaHum cteHTtoB Cypher (3, 4).
B 10 e Bpema nccneposanme RESET (5) (paH-
OOMU3MPOBaAHHasA OUEHKa CTEHTOB C CUPON-
mycom Cypher n apeponmmycom Xience) He
BbISIBUIO OOCTOBEPHOWM pas3Huubl B OTAANEH-
Hbl€ CPOKW MPU UCMONb30BAHMN STUX CTEHTOB
no TakuM nokasaTtesnsaMm, Kak in-stent cteHo3
(10,2% npotnB 11,7%) n TpoMOO3 CTEHTOB
(0,6% npoTuB 0,5%). He 6bIN0 cTaTUCTUYECKN
[OCTOBEPHOI pasHuUbl U NO TakMM nokasaTe-
JI9IM, KaK JIeTaNlbHOCTb U 4acToTa NEPEHECEHHO-
ro octporo nHdapkta mmokapga (OMM) B oT-
[aneHHble Cpoku nocne nevyebHor npouenypsbl.

Masnoe KonnyecTBo nccnegoBaHnii No 3To-
My BOMNPOCY 1 OnpeaeneHHas pasHOpPeYmMBOCTb
OaHHbIX MOCNYXMNN OCHOBaHWEM AN BbINOJI-
HEHUS HAMW UCCedoBaHUS, LENbO KOTOPOro
SIBUJICS1 CPABHUTESIbHbIVM aHanmM3 OTOANIEHHbIX
pe3ynbLTaToB KOPOHAPHOro CTEHTUPOBAHUS
cteHTamm Cypher n Xience V cnycta 12 net no-
crie NpoBeAeHHbIX NMpoLeayp CTEHTUPOBAHUS.

KnnHuyeckas xapakrepucTuvka
OONbHBLIX U MEeTOoAbl AUArHOCTUKM
n rie4yeHus

B uccneposanme Bowno 100 nmaymeHTOB
C XpoOHudeckumm ¢popmamu MNBC, KOTOPbIM
¢ aHBaps 2003 r. no aHBapb 2010 r. B HIL, nH-
TEPBEHLMOHHOW KapauoaHrmonornm bl nm-
nnaHTupoBaH 131 cTeHT ¢ aHTUnponudpepa-
TUBHbIM NOKpbITMEM: B 69 cny4dasax (y 50 naum-
eHToB) 3To Obln Cypher (C CMpPONMMYCOBbIM
nokpbiTem — SES) n B 62 cnyyaax (y 43 naun-
€eHTOB) — Xience V (C 9BepOIMMYCOBbIM MOKPbI-
Tmem — EES).

B nccneposaHmne BOLWWNK, Kak yXe oTMe4a-
Nocb, 60JSIbHbIE C XPOHMYECKMMU dopmamm
MBC He3aBMCMMO OT KOAMYECTBA MOPaXEHHbIX
KOPOHApPHbIX apTeEPUN U COCTOSAHUS COKpaTu-
TeNbHOM PYHKUMN MUOKapaa NEBOrO Xenyaoy-

CpaBHuTeIbHasi OLeHKa OThAasIeHHbIX pe3ynbtaroB (~10 1eT) CTEHTUPOBaHUS KOPOHAPHbLIX apTepui

crteHTamu Cypher n Xience V
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ka. lMauneHToB, KOTOPbIM CTEHTbl C Nekap-
CTBEHHbIM MOKPbITUEM BbISIN UMMNNAHTUPOBAHDI
B APYrMX MEOMLIMHCKUX YYPEXOEHUNSIX, HE BKJIIO-
yanu B HacTosly paboTy. Apyrumn kpute-
pUAMM UCKIIIOHEHUSA ObiNn: oxupoaemas npo-
OOMMKNTENBbHOCTb XN3HKM <1 ropa; anneprusd
Ha acnupwH, Knonugorpesb, CUPOIUMYC WUIN
3BEPOSIMYC; y4acTme B APYroM paHAOMU3U-
pOBaHHOM WCCeg0BaHNN; HEBO3MOXHOCTb
NnpPenocTaBUTb MUCbMEHHOE WMHPOPMUPOBAH-
Hoe cornacue. O6a3aTeNlbHbIM YC/IOBUEM OJ1S
O0/bHbIX, BKJIIOYEHHbIX B CCNeaoBaHue, Obi1o
MpoOBeOEHNE KOHTPONLHOro obcnenoBaHUs
yepes 6 n 12 mec, a Takke Kaxabli nocne-
aywowmin rog B TedeHne 10 net. Takmx 60/bHbIX
K KOHLYy nccnegoaHus 610 93.

MauneHTbl B M3Y4EHHbIX Fpynnax OoCTOBep-
HO He pasfm4yanmcb N0 BO3pacTy, MOy, Hanu-
yumio pakTopoB pucka passutus MbBC n conyt-
CTBYIOLLIMX 32001EeBAHUI, YNCTY MEPEHECEHHbIX
OUM (B aHamHe3e) 1 anarHo3dy Ha MOMEHT Bbl-
MoONHEHWs npouenypbl (cm. Tabnuuy). Mo aHa-
TOMO-MOPMONOrMY4ECKNM  XapakTEPUCTUKaAM
MOpaxXeHnn KOPOHAaPHbIX apTEPUIA rPynnbl Tak-
€ CYLLECTBEHHO He pasnmyanmcb. [NepBuyHON
KOHEYHOW TOYKOI 9TOro aHanmaa 6binu in-stent
CTEHO3 LENEeBOro CerMeHTa, a Takke guarHo-
CTUPOBaHHbIN TPOMOO3 cTeHTa. BTopuyHbIMUK
KOHEYHbIMU TOYKaMu ObINN: cepbesHblie Hebna-
ronpuAaATHbIE cepaevyHO-COoCYANCTbIe COObITUS,
COBOKYMNHasd CMEPTHOCTb, NMEPEHECEHHbIN 3a
nepuog, HabngeHns HGapKT Mrmokapaa.

PesynbraTthbl

Bcero B nccneposarue sownio 100 naumeH-
TOB, KOTOpPbIE OblN pa3aeneHbl Ha 2 rpynmnbl No
50 yenosek. B 1-1i rpynne 661510 MMNIAHTUPO-
BaHO 69 cTteHTOB Cypher (C cMpOnnMMyCOBbIM
nokpbitnem — SES), Bo 2-1 rpynne — 62 cteHTa

Xience (C 9BEPOSIMMYCOBbLIM MOKPbLITUEM —
EES). cxogHble faHHble NAUVEHTOB, XapakTe-
PUCTUKUN MOPaKEHUA KOPOHAPHbLIX apTepuin n
napamMeTpbl 4YPECKOPOHAPHOro BMellaTeslb-
ctBa (UKB) B Uuenom 6binm xopoLlo cbanaHcu-
pOBaHbl MEXAY NccneayemMbiMuy rpynnamMmu.

HenocpencTBeHHbIM aHrnorpadu4eckunii
ycnex YKB coctaBun 100% B 1-ii n BO 2-i
rpynnax. OcTpbln TPOMB0O3 oTMEeYeH y 1 nauu-
eHTa B 1- rpynne (pas3nnynsg HegoCTOBEPHbI).

YacTtoTta “manbix” OCNOXHEHWK B mnocne-
onepaunoHHOM nepuoe (HapyLleHusa putma
cepaua 6e3 BNUsHUS Ha remoanHamMunky, nog-
KOXHas rematomMa B MecTe NyHKuuu 6enpeH-
HOW apTepuu, anneprumyeckue peakuum Ha
BBOAVMbIE MmpenapaTtbl) coctaBuna 1-2% ot
obuwero konmM4yecTea npoueayp B Kaxaon us
nccneayembix rpynn. Bece cnyyam “manbix” oc-
JIOXKHEHWIA KYNMMPOBaHbl KOHCepBaTuBHO. Bce
60/1bHble HE3ABMCKMO OT TUMA CTEHTA C ekap-
CTBEHHbIM MOKPbLITUEM MOJIyYann OBYXKOMIMO-
HEHTHYIO aHTUarperaHTHyl Tepanuio: acnu-
pvH 100 Mr/cyT n knonugorpesns 75 Mr/cyT Ha
NMPOTSAXKEHUN HE MeHee 6 Mec.

MonHoe 12-neTHee KNMHMYeckoe Habnae-
Hue 6bIy1o AoCTUrHyTo y 95 (95%) nauneHToB.
B paHHbIA nepuopg HabnoaeHusa nauveHTam
NnPOBOAVNINCE Pa3finiHble KOHTPOJIbHble 00-
crnenoBaHus, B TOM YMCE KOPOHapoaHrmorpa-
dusa. B pesynbrate COBOKYMHbIN in-stent cTe-
HO3 ueneBoro cermeHTa B 1-11 rpynne (Cypher)
Habnopgancay 10 (20%) naumeHTOB, TOrAa Kak
B 2-m rpynne (Xience V) —y 6 (12%) nauneHTOB.
Ha puc. 1 KpmBble Ha4anm pacxoonTbCs yXe Ha
nepBOM rogy HabnaeHNsa 1 ganee npogosKa-
N1 napannenbHo Bo3pacTaTb 6e3 nepexona Ha
JMHWIO NnaTo.

OnpepneneHHblii TpoM603 B cTeHTe B 1-i
rpynne (Cypher) Habnopanca y 3 (6%) nauu-

Ta6nvm,a. ﬂ,emorpad)vlqecme, KNMHN4eCckmne n aHaMHeCTn4YeCKne XxapakTepucTtnkn nauneHToB

Bce nauuneHTbl SES EES

Mokasarent (n = 100) (n = 50) (n = 50)
BospacrT, roabl 60,5+ 11,6 60,9+ 10,9 60,1 +11,2
My>kckoi non 69% (69/100) 70% (35/50) 68% (34/50)
NMT, kr/m? 29+55 29,1+£54 28,9+52
Onabet 21% (21/100) 20% (10/50) 22% (11/50)

WNHCYNNH3ABUCUMBIIA 7% (7/100) 6% (3/50) 8% (4/50)
KypeHne 37% (37/100) 38% (19/50) 36% (18/50)
ApTepuanbHas rmnepTeH3ns 73% (73/100) 74% (37/50) 72% (36/50)
Mnepannuoemuns 55% (55/100) 54% (27/50) 56% (28/50)
NHdapkT Mrmokapaa (B aHaMHe3e) 19% (19/100) 20% (10/50) 18% (9/50)
YKB (B aHamMHe3e) 20% (20/100) 18% (9/50) 22% (11/50)
LLyHTMpoBaHWe (B aHaMHe3e) 5% (5/100) 4% (2/50) 6% (3/50)
OB JIXK, % 55,9+10,6 56,1+ 10,1 55,7+ 10,2
Cpok HabnoaeHus, rogpi 12,0 12,0 12,0

Ne 63, 2020



YOUNG PROFESSIONALS PULPIT

25
X 20
g
2 15
o
5 10
o)
o s
0
Bpewms, rogpl
Cypher — —— XienceV
Puc. 1. l[emogMHaMnyecky 3Ha4YNMbIA PECTEHO3 B CTEHTE.
28
X6 [ e
o
I 5
)
[
o 4
om
[s2}
o 3
S
3 2
o
= 1
0
Bpewms, rogpl
Cypher — — — XienceV
Puc. 2. Tpoom603 B MMMNIAHTUPOBAHHOM CTEHTE.
30
25
X
°. 20
$
I 15
=
10
5
0

Bpewms, rogpl

Cypher

Xience V

Puc. 3. COBOKyrIHaFI yacToTa HeGNaronpPUATHbIX cepnevdHo-cocygncCTbIX COObITUIA.

€HTOB, Npu 3TOM BO 2-i rpynne (Xience V) —
y 1 (2%) nauunenTa. Ha puc. 2 kpmuBble Nnponon-
XaloT PacxoouTbCsa B TEYEHME BCEro nepuona
HabnooeHns, 4TO ykal3biBAaeT Ha BO3pacTalo-
wmMe puckm no3gHero Tpombo3a B rpynne
Cypher no cpaBHeHuto ¢ rpynnon Xience V.
BTopu4yHaa KoHe4Has Toyka (COBOKYMHbLIN
nokasaTtens MACE) Takxe BbisiBUia OOCTOBEP-
HYIO pas3HuLy B uccnenyemblx rpynnax: B 1-n
rpynne (Cypher) HebnaronpusTHble cepaeyHo-
cocyamcTble cobbiTnsa nmenucby 14 (28%) na-
LIMEHTOB, Toraa kak Bo 2-i rpynne (Xience V) —

y 9 (18%) naumeHTOB. B oToaneHHoOM nepuoae
yactota MACE npogonxaeT NMHEeNHO Bo3pac-
TaTb C paBHOW AguMHamumkon: 1,5-2,5% B rop,
(puc. 3).

Mpwn oueHke B OTOANEHHOM Nepuoae cer-
MEHTOB KOPOHAaPHbIX apTepui, KOTOpPble Ha
MOMEHT NEPBUYHOIr0 CTEHTUPOBAHUSA ObIIN UH-
TakTHbl UM HE3HAYMMO MOPAXEHbI, MOJSTy4YEHbI
cnenywowme peaynbtatbl: B rpynne Cypher
y 27 (54%) naymMeHTOB BMU3yann3npoBaHbl pas-
JIN4YHbIE reMOAVHAMUYECKM 3HaduMble nopa-
XXEHUS1 B HELEeNeBbiX CerMeHTax, a B rpynne

CpaBHuTeIbHasi OLeHKa OThAasIeHHbIX pe3ynbtaroB (~10 1eT) CTEHTUPOBaHUS KOPOHAPHbLIX apTepui
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Xience V — y 23 (46%) nauymeHToB. [aHHble
pe3ynbTaTthl YKasbiBAKOT HA MPOrpeccupyoLee
TeyeHne KOPOHApPHOro aTepockyiepo3a B He-
LLeneBbIX CerMeHTax.

OGcyxpeHue

B HacTosLwemM nccnenoBaHmmn 6blm npoaHa-
NIN3MPOBaHbI pe3ynbraTtbl 12-1eTHEr0 CpaBHU-
TeNbHOro HabNIOAEHUS KOPOHAPHOro CTEHTU-
poBaHusa SES (Cypher) n EES (Xience V). lNo
peaynbratam paboTbl BbiSiBfieHA AOCTOBEPHAas
pasHuua B anHamuke MACE B uccnenyembix
rpynnax. B nepByio o4yepenb, CHMXEHME CKO-
poctn MACE B rpynne EES no cpaBHeHuio ¢
rpynnoii SES 06baCHAETCS MEHbLUVMM PUCKOM
OYeHb nosgHero Tpombo3a B CTEHTe B rpynne
Xience V. CkopocTb MACE 6bina Hanbonee Bbl-
COKOW B TeYeHue nepBoro roga HadbnioaeHun,
KOTOpPbI ABNsieTCA HanboJsiee pacnpocTpaHeH-
HOW BpemeHHéVl TOYKOM, MUCMONb3yemMomn angd
OLEHKM MEPBUYHOMN KOHEYHOM TO4YKM B BOSb-
WMHCTBE ONYBAMKOBAHHbLIX WCCNEenOBaHUN.
Mocne 12 mec exerogHas ckopocTb MACE
CHUXaeTCsl, 0gHaKo COBOKYyMHas yacToTa He-
6naronpuATHbIX CEPAEYHO-COCYANCTbIX COObI-
TUIN NPOAOOIIKAET NMHENHO BOo3pacTaTb 6e3 ne-
pexona Ha rpadpuke Ha NMHUIO NnaTo.

Mo paHHbLIM NaToNOroaHaTOMUYECKUX UC-
CnegoBaHUi, Kak OgHy M3 MPUYMH NO3OHEro
Tpomb03a B CTEHTaX NMNepBOro NoKoneHns pac-
CMaTpuMBalOT 3a4EPXKY aNUTENN3auUmm CTEHTU-
poBaHHOro cermenTa (6). 910 cornacyeTcs C
JaHHbIMU BHYTPUCOCYAUCTON BU3yanm3auuu,
KOTOpble NokKasanu, 4To 3aMenJjieHne anuTenu-
3auum CTEHTA M NOCNenyLWnii HeoaTepockre-
P03 NPUBOANAT K HEONAronpuUATHbIM COObITUAM
B cTeHTe nocne YKB (7, 8). HeCOMHeHHO, 3Tno-
nornst oTtcpoyeHHom anutenmnsauun DES paH-
HEero NokKoJsieHnss MHOrogakTopHasa 1 cBA3aHa
C rMnepYyyBCTBUTENIbHOCTbLIO K MONIMMEpPY CTeH-
Ta, NPUBOASLLEN K MPOAO/IKNTENBHOMY BOcMa-
NNTENBHOMY OTBETY MHTUMbI U 3HOOTENMAsb-
HOM OMCOHOYHKLMU, 3a KOTOPbIMU ClenyeT Heo-
aTepoCK/epPO3 CTEHTUPOBAHHOIO CErMeHTa,
4YTO UIFPaET KIIIOHEBYIO POJib B MOCEAYIOLLEM
pecTteHo3e 1 TpomMbo3e cTeHTa (9, 10).

DES BTOpOro nokosieHns Oblan 3Ha4YUTENb-
HO MOAEPHN3UPOBAaHLI, BKJIOYasi COCTaB cra-
Ba naaTdopMbl CTEHTA, TONLLMHY Oanok, aHTu-
nponudepaTnBHbIA Npenapat, LO3UPOBKY W
KMHETUKY BbICBOOOXOEHUS NEKApPCTBEHHOIO
cpencTsa, a Takxke nokpbitme 6onee 6MOCOB-
MECTUMbIMM NOoAMMepaMmn. IATU yayyLIeHUs
MPUBENN K MOBbILLUEHHMIO KIMHWYECKON 6€e30-
MacHOCTN U 3(PEPEKTUBHOCTU MO CPABHEHUIO
¢ DES paHHero nokonenusa (11, 12).

YactoTta onpegeneHHOro Tpomb6o3a CTeHTa
Mo AaHHbIM PasIMYHbIX PaAHAOMU3NPOBAHHbIX
uccnenoBaHuin otTnnyaeTca. Hanpumep, B mc-
cneposaHun SIRIUS npu OKOHYaTENbHOM
5-netHemM HabnwaeHMN 4YactoTa OornpenesieH-
Hero Tpombo3a cTeHTa coctaBuna 1,2% (13).
Bonee BbiCOKas 4acToTa ONPEnENEHHOro
TpomMmb03a B cTeHTe Habnoganacb B UCcneno-
BaHUsax SORT-OUT IV u SIRTAX - 2 1 5,6% npwu
5- n 10-netHem HabNOAEHMN COOTBETCTBEHHO
(1, 14). NpuynHamMmun pas3nmynin B peadyrnbratax
nccnenoBaHui MoryT BGbiTb HECOOTBETCTBUS
MCXOOHbIX XapakTepPUCTUK MauMeHToB, Moy-
YEHHOr0 Ne4YeHnss U METOLO0B, UCMNOJIb3YEMBbIX
Ons nocnenyouwero HabnwoaeHus. Mo gaHHbIM
Hawero 12-neTtHero HabnAwOeHUs, YacToTa
onpeneneHHoro Tpombo3a B rpynne Cypher
coctaBuna 6%, Torga kak B rpynne Xience V —
2%, 4TO COMNOCTaBMMO C pe3yfbTaTamMm Mexay-
HapOAHbIX UCCnenoBaHun.

3akJilo4yeHne

Mo pesynbtatam 12-netHero HabnooeHUs
Xience V npogemMoHCTpupoBan Jyyliuni npo-
dunb 6e3onacHOCTU U 3PPEKTUBHOCTU: NOKa-
3atenb MACE Obln 3Ha4YMTENbHO HUXE Y Nauu-
€HTOB B rpynne Xience V, 4em y naumeHToB B
rpynne Cypher. 31oT addEKT B 3HAYUTENBHOMN
cTeneHn oObACHAETCA MEHbLUMM PUCKOM
O4YeHb nosgHero TpomMb03a B CTEHTE B rpynne
Xience V. Kpome Toro, CoBokynHasi Hactota He-
OnaronpuATHbIX CepaeyYHO-COCYAUCTbIX COObI-
TUI NpoaoKaeT NMHENHO Bo3pacTaTtb 6e3 ne-
pexona Ha rpaduvke Ha JAMHUIO NaTo B 006emnx
rpynnax, 4to ykasblBaeT Ha HeobXOoOAMMOCTb
OTOANIEHHOrO KOHTPOJS NauveHToB A4S yiyd-
weHus nporHosa 6onbHbIX ¢ YKB B aHamMHese.
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Introduction

To date, the stenting of the coronary arteries
can be considered as the method of choice for
the treatment of ischemic heart disease (IHD).
The effectiveness of this method became more
than evident after the introduction of drug-
eluting stents (DES) into the clinical practice
(1). At present a variety of DES is available for
the interventionalists. They differ in design as
well as in the drug formula used. Sometimes it
is quite difficult to select the most optimal stent
for a given case. Only meticulous and impartial
comparative analysis of the results of stenting
with particular stents can allow to appreciate
their advantages and disadvantages, as well as
to select the most optimal stents depending on
the situation, with the account of pathological
anatomy and physiology in each given patient.
It concerns, in particular, the comparative anal-
ysis of the results of stenting while using stents
with significantly different coating. The duration
of the post-stenting follow-up is of great impor-
tance in such studies. Obviously, the more long
is the follow-up, reckoned in many years, some-
times - in dozens of years, the more convincing
will be the discussion of the advantages and
disadvantages of specific stents.

Needless to say, that such studies should be
performed firstly concerning the stents which
are or had been widely used for the long period
of time in broad population of patients with IHD.
Such are, for example, the first-generation
DES: Cypher (Cordis, Johnson & Johnson,
USA) and the second-generations stents
Xience (Abbott Vascular, Vascular).

The DES Cypher is made of a stainless steel
platform with140 mm thick struts, and its com-
plex coating consists of Sirolimus (140 mg/cm?)
and two polymer layers (2).

The Xience stent has a cobalt-chromium
platform with thin (81 mm) struts and is coated
by a biocompatible fluoric polymer containing
Everolimus (a synthetic derivative of Sirolimus )
at 100 mg/cm? concentration.

These two stents had been widely used in
many countries worldwide for many years, how-
ever, there are few studies dedicated to the
comparative evaluation of their long-term re-
sults, and the existing data are somewhat con-
troversial. For example, the SORT OUT IV (ran-
domized clinical comparison of Xience V (EES)
and Cypher (SES) in patients with IHD) and
ISARTEST 4 trials (comparative evaluation of
the long-term results after the implantation of
three different -limus-eluting stents — Yukon,
Xience and Cypher) convincingly demonstrated

thatin 5 years after the implantation of Xience V
the rate of late stent thrombosis was signifi-
cantly lower that after the implantation of
Cypher (3, 4). Meanwhile, the RESET trial (5)
(randomized evaluation of Sirolimus-eluting
stents Cypher and Everolimus-eluting stents
Xience) did not reveal any significant differ-
ences in the rates of in-stent stenosis (10.2%
vs. 11.7%) and stent thrombosis (0.6% vs.
0.5%) in the long-term after these stents im-
plantation. Such indices, as mortality and the
rate of AMI in the long-term after the procedure
neither were not significantly different.

A scarse number of studies on this subject
and certain contradictions in data served as the
reason for the conduction of the trial aimed
at the comparative analysis of 12-years results
of coronary stenting using Cypher and Xience V
stents.

Clinical characteristics of patients
and methods of diagnosis
and treatment

The trial comprised 100 patients with chron-
ic forms of IHD. From January, 2003, to January,
2010, theyreceivedin total 131 DES in Scientific
and Practical center of interventional cardioan-
giology: 50 patients received in total 69 Cypher
stents (with Sirolimus coating — SES) and 43
patients received 62 Xience V stents (with
Everolimus coating — EES).

As previously noted, the trial comprised
the patients with chronic forms of IHD indepen-
dently of the number of affected coronary arte-
ries and the left ventricular myocardium con-
tractility. The patients with DES implanted in oth-
er medical institutions, were not included in this
work. Other exclusion criteria were: life expec-
tancy <1 year; allergy for Aspirin, Clopidogrel,
Sirolimus or Everolimus; participation in other
randomized trial; impossibility to give written in-
formed consent. Control examination performed
in 6 and 12 months after stenting and then
yearly during the next 10 years was a necessary
condition for the inclusion for all patients. By the
end of trial there were 93 such patients.

The patients in the studied groups did not
differ significantly by age, sex, the presence of
risk factors for IHD and concomitant diseases,
the number of AMI in history and the diagnosis
at the time of procedure (Table). The anatomi-
cal and the morphological characteristics of
coronary arterial lesions neither showed no
significant differences between the groups.
The primary end-points of our analysis were in-
stent stenosis of the target segment, as well as
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Table. Demographic, clinical and historical characteristics of patients

All patients SES EES
(n=100) (n=50) (n=50)
Age, years 60.5+11.6 60.9+£10.9 60.1+11.2
Males 69% (69/100) 70% (35/50) 68% (34/50)
BMI, kg/m2 29+55 29.1£5.4 28.9+£5.2
Diabetes mellitus 21% (21/100) 20% (10/50) 22% (11/50)
insulin-dependent 7% (7/100) 6% (3/50) 8% (4/50)
Smoking 37% (37/100) 38% (19/50) 36% (18/50)
Arterial hypertension 73% (73/100) 74% (37/50) 72% (36/50)
Hyperlipidemia 55% (55/100) 54% (27/50) 56% (28/50)
History of myocardial infarction 19% (19/100) 20% (10/50) 18% (9/50)
History of PCI 20% (20/100) 18% (9/50) 22% (11/50)
History of CABG 5% (5/100) 4% (2/50) 6% (3/50)
LV EF, % 55.9+10.6 56.1+10.1 55.7 £10.2
Follow-up duration, years 12.0 12.0 12.0

diagnosed stent thrombosis. The secondary
end-points included: major adverse cardio-
vascular events (MACE), cumulative mortality,
myocardial infarction during the period of trial.

Results

In total, the trial comprised 100 patients as-
signed to two groups, with 50 patients in each
of them. The patients from Group 1 received 69
Cypher stents (Sirolimus-eluting — SES), the
patients from Group 2 - 62 Xience stents
(Everolimus-eluting — EES). The baseline char-
acteristics of patients, the characteristics of
coronary lesions and the parameters of the PCI
were, in general, well balanced between the
groups of study.

Immediate angiographic success of the PCI
was noted in 100% in both groups. Acute
thrombosis was seen in 1 patient from Group 1
(non-significant differences).

The rate of “minor” postoperative complica-
tions (heart rhythm disturbances not affecting
hemodynamics, subcutaneous hematoma in
the site of femoral arterial puncture, allergic
reactions to the administered drugs) was 1-2%

of the total number of procedures in each
group. All cases of “minor” complications were
managed conservatively. All patients, indepen-
dently of the type of DES, received double anti-
platelet therapy: Aspirin 100 mg/day and
Clopidogrel 75 mg/day for at least 6 months.

Complete 12-year follow-up was achieved
in 95 patients (95%). During this period the
patients underwent various control studies, in-
cluding coronary angiography. As a result, the
cumulative rate of in-stent stenosis in the target
segment was 20% (10 patients) in Group 1
(Cypher), while in Group 2 (Xience V) it was
12% (6 patients). As one can see from the
Fig. 1, the curves started to diverge already
during the 1st year of the follow-up and then
continued to rise in a parallel way without pass-
ing to the plateau line.

Definite stent thrombosis was seen in 3 pa-
tients (6%) in Group 1 (Cypher) and in 1 patient
(2%) in Group 2 (Xience V). On the Fig. 2 the
curves keep diverging during the whole period
of study, implying increasing risks of late throm-
bosis in Cypher group as compared with Xience
V group.

25
20
15

Restenosis, %

Duration, years

Cypher

— —— XienceV

Fig. 1. Hemodynamically significant in-stent stenosis.
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Fig. 3. Cumulative rate of MACE.

The secondary end-point (cumulative rate
of MACE) also revealed a significant difference
in the studied groups: adverse cardiovascular
events occurred in 14 patients (28%) in Group 1
(Cypher) and in 9 patients (18%) in Group 2
(Xience V). In the long-term the rate of MACE
keeps increasing in linear mode with equal dy-
namics of 1,5-2,5% per year (Fig. 3).

In the long-term the evaluation of the seg-
ments of the coronary arteries, which had been
intact or with insignificant lesions at the mo-
ment of first stenting, revealed various signifi-
cant lesions in non-target segments in 27 pa-
tients (54%) in Cypher group and in 23 patients
(46%) in Xience V group. These results imply
progressive course of coronary atherosclerosis
in non-target segments.

Discussion

In this work we have analyzed the results of
12-year comparative follow-up after coronary
stenting with SES (Cypher) and EES (Xience V).
The results revealed a significant difference in
MACE dynamics in the groups of study. First of
all, the decrease of MACE development in EES

group in comparison with SES group can be
explained by the lower risk of very late stent
thrombosis after Xience V implantation. The
highest velocity of MACE development was
seen during the first year of the follow-up,
which is the most popular temporal point used
for the assessment of the primary end-point in
most published studies. After 12 months, the
annual rate of MACE decreases, however the
cumulative incidence of unfavorable cardiovas-
cular events keeps increasing in a linear mode
without passing to the plateau line on the graph
plot.

According to anatomico-pathological stud-
ies, one of the causes of the late thrombosis in
first-generation stents consists in delayed epi-
thelialization of the stented segment (6). This is
in conformity with the data of intravascular visu-
alization showing the slowed stent epithelializa-
tion and subsequent neoatherosclerosis lead to
the unfavorable in-stent events after PCI (7, 8).
Doubtless, the etiology of delayed epithelializa-
tion of the early-generation DES is multifacto-
rial and is related to the hypersensibility to the
stent polymer. This leads to the longstanding
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inflammatory response from the intima and to
the endothelial dysfunction, followed by neo-
atherosclerosis of the stented segment which
plays a key role in subsequent restenosis and
stent thrombosis (9, 10).

The second generation DES underwent a
significant modernization in regard to the com-
position of the platform alloy, the struts’ thick-
ness, the antiproliferative agent, its dosage and
the kinetics of its elution, as well as the use of
more biocompatible polymers for the coating.
These improvements led to the increased clini-
cal safety and effectiveness in comparison with
the early generation DES (10, 11).

The incidence of definite stent thrombosis
varies in various randomized studies. For exam-
ple, according to the final 5-year results of
SIRIUS trial, the rate of definite stent thrombo-
siswas 1,2% (13). A higher rate of definite stent
thrombosis was noted in the trials SORT-OUT IV
and SIRTAX - 2% and 5.6% after 5-year and
10-year follow-up, respectively (1, 14). Such
divergences in the results of studies can be
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N'MOGpuaHble PEKOHCTPYKTUBHbIE BMELLATE/IbCTBA
Ha aHeBpU3MaXx TOpaKkoabAoOMHUHaNbHOro oTAeNa
aopTbl: COCTOsIHUE Bonpoca (0630p nuTepartypbl)

P.B. XXykoB'*, P.M. Memxunos?, C.H. Xannbekos?, [.A. Xuspunes*

TProey “HMUL] kapanonorun” MuH3apasa Poccumn, Mocksa, Poccusi

2['bY3 “Topoackas 6onbHuLa r. Mockosckuii I3M”, MockBa, Poccusi

3Preoy BO “PHUMY nmenun H.U. MNMuporosa” MuHaapasa Poccun, Mocksa, Poccus
1Proy “HMUL CCX umenn A.H. bakynesa” MuH3apasa Poccun, MockBa, Poccusi

AHeBpu3Ma aopTbl SIBJISETCS PO3HLIM 3a60/IEBAHNEM C BbICOKOV J1€TaslbHOCTbI0. COBPEMEHHBIE METOAbI
XUPYPIrU4eCcKoro v dHAO0BACKYJ/IIPHOIO JIEYEHMSI MO3BOJISIIOT BO MHOMMX CJ1y4asix BbIMOJIHSATb YCeLIHbIE PEKOH-
CTPYKLMM 20PThbI C XOPOLLEV OTAANIEHHOV BbIXMBAEMOCTbIO. BaxHOEe MECTO B 0repaTBHOM JIEHEHUN TEXHNYE-
CKU CJI0XHbIX POPM aHEBPU3MbI a0PTbl 3aHUMAET COYETAHNE XUPYPIrU4ECKOro 1 3HA0BACKYJISPHOr0 METOL0B
Jle4eHnsi — Tak HasbiBaemasi rmbpyaHas xvupypris. CornacHo AaHHbIM OTKPbITbIX MICTOYHUKOB, Takue BMeLua-
TeJIbCTBA BbIMOJIHSIIOTCS C BbICOKOW [0J1€V ycriexa MoBCeMECTHO, YTO M03BOJISIET CAE/aTh OCTOPOXHbIV BbIBOL
0 TOM, 4TO [Ba MeTozda C/IeAyeT PacCMaTpuBaTh HE Kak MCKIIYaloLme, a Kak B3auMoLOMOJIHSIOWME ApYr
Apyra. B gaHHoMm nauteparypHoM 0630pe npeacTaBieHbl MHTEPECHBIE KIIMHUYECKUE Cly4am YCreLIHOW KOM-
MJIEKCHOM rMOPUAHON PEKOHCTPYKUMY, & TAKXKE BO3MOXHbIE OCIOXHEHUS U MYTU UX MPODUIAKTUKN.

Kntouessbie cnoBa: aHeBpr3Ma aopThl, SHAOMNPOTE3NPOBAHUE aopPThl, TMOpPUAHbLIE BMELIaTeibCTBa

Hybrid reconstructive interventions
for thoracoabdomonal aortic aneurysms:
state of the art (review of the literature)

R.V. Zhukov'*, R.M. Medjidov?, S.N. Khalibekov?, D.A. Khizriev*

" National Medical Research Center of Cardiology of the Ministry of Healthcare of Russia, Moscow,
Russia

2Clinical Hospital of Moskovsky town, Moscow, Russia

3 Pirogov Russian National Research Medical University of the Ministry of Health of Russia,
Moscow, Russia

4 A.N. Bakulev National Medical Research Center of Cardiovascular Surgery of Ministry of Health
of the Russian Federation, Moscow, Russia

Aortic aneurysm is a severe disease with a high mortality. Currently used methods of surgical and endovascular
management allow to perform successful aortic reconstructions with good long-term survival in many cases.
The combination of surgical and endovascular techniques — the so-called hybrid surgery — is an important
approach for the treatment of technically challenging forms of aortic aneurysm. According to the open source
data, such interventions are being performed worldwide with a high rate of success, which allows us to draw
a careful conclusion that these two methods should be regarded not as mutually exclusive, but as mutually
supportive. This review of the literature offers interesting clinical cases of successful complex hybrid
reconstruction, as well as eventual complications and the ways for prevent them.

Keywords: aortic aneurysm, aortic stent-grafting, hybrid interventions
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AHeBpr3ama abaoMMHANBHOro OTAEeNa aopThl
OCTaeTcsl rPO3HbIM 3aboneBaHneM ¢ 60bLLINM
KOJINYECTBOM OCJIOXXHEHUN. Xupyprudeckoe
nedyeHne abooMUHaNbHOW aHEeBPU3Mbl aopPThI
(AAA) — aTO CnoxHasa npouenypa, ConpsxeH-
Has C BbICOKOW BEPOSATHOCTbIO BO3HNUKHOBEHUS
CEepPbE3HbIX NOCeonepaLoHHbIX OCIOXHEHNA.
Ha cerogHsawWHMn neHb nmeeTtcs apdekTnsHada
anbTepHaTMBa XMPYyprudyeckomy nedeHunio AAA,
a UMEHHO rnmbpunagHaa MeToamka, Kotopas no-
3BOJISET OOCTUraTb KOMMNPOMMUCCA MeXOy Xu-
PYPru4ecKnM 1 9HO0BACKYNAPHBLIM JIEHEHUEM
aToro 3aboneBaHuns B Ciiydasix, Koraa oHu npu-
MeHsitoTca B otaenbHocTu (1). NoaoobHblie pe-
KOHCTPYKTMBHbIE BMeELLATENbCTBA Mpeanona-
raioT MUCMosib30BaHMe KOMOMHaUMKU MeToauK
OTKPbITON XNPYPIrum 1 3HO0BACKYISPHOro Npo-
Te3npoaHums — EVAR (EndoVascular Aneurysm
Repair). MNepBoe onucaHne rubpuaHon onepa-
umn, npuHagnexatlee W.J. Quifiones-Baldrich
M coaBT., nosiBunocb B 1999 r. B aTon ctaTtbe
aBTOpPblI BMNEpBble MNpPeacTaBuIn TMOPUOHbLIN
Mnoaxon, UCNONb3YIOWNMIA KaK OTKPbITYIO, Tak r
SHO0BACKYJISIPHYIO XUPYPrni0 B 1e4eHnmn Topa-
KkoabaoMunHanbHo aHeBpu3Mbl aopThl (TAAA).
Mo npeacTaBneHMtio aBTOPOB, AaHHasi Npoue-
aoypa nosponset ob6xoautbcs 6e3 OTKPbITOMN
TOPakoTOMUM U OaeT BO3MOXHOCTb 13bexaTb
rnepexartms aopTbl, TEM CaMbIM MO3BONAA CY-
LLEeCTBEHHO YMEHbLUUTb BPEMS ULLEMUN BUC-
LepasibHbIX OpraHoB. B pesynbrate cHUXaeTcs
BEPOATHOCTb BO3HUKHOBEHUS TakKUX TSXKENbIX
OCJIOXXHEHUM, KaK noyeyHasi HeJOCTaTO4HOCTb
1 napannerum u/unu napectesum (2).

MMbpugHble onepauun Hambonee npeano-
YTUTESIbHbI MPU TakMX CAOXHbIX Clly4dasix, Kak
nleyeHne nepunpPoTeE3HON CEPOMbI, MUrpaumm
CTeHT-rpadTa npu paccnoeHun tuna B, nHppa-
peHanbHOM AAA y nMauveHToB C CUHOPOMOM
MapdaHa 1 y naumeHToB C MOSIMOMUETTNTOM,
npun paspbiBe AAA Cc aopTokaBasibHON PUCTY-
noin, npyn AAA y naumMeHToB C NoaKoBOOOpPasHoOM
noykon (3). B mocnegHwe roabl NyGAuKYOTCS
cTaTbW, OMNUCLIBAIOWME FeMOOMHAMUKY MpU
pasNuyHbIX BapuaHTax peTporpagHon BucLe-
panbHOM pekoHcTpykuun (PBP) na noassnoLu-
HOWM apTepun. B HUX MogennpyeTcs remogmHa-
MMKa NpyY NPUMEHEHUN Pa3JINYHbIX rpadToB
M CPaBHMBAKOTCH Pa3/INYHbIE FrEMOAVHaAMUNYE-
CKUe rnokasaTesnu, KOTopble MOryT NOBAUATL Ha
BbIOOP COOTBETCTBYIOLLMX CTEHT-rPadTOB.

Metoguka PBP cnyxut ona obecnedyeHus
nepdysun BUCLLEPAbHBIX OPraHoB Mnpu nepe-
KPbITUN CTEHT-rpadTOM YCTbEB [MOYEYHbIX
apTepuii, YPEBHOIO CTBOMA, BEPXHEN OpbIXKe-
e4yHom apTtepun. B HacTosiLee BpemMs pacnpo-

CTPAHEHO MPUMEHEHNE YETbIPEXPA3BETBIEH-
HOro 1 Apyx bunatepasnbHbIXx OUPYPKALMOHHbBIX
rpadToB. na Bbibopa rpadpta HeobxoanMmbl
OTBETbLI Ha Clieaylle BOMNPOChl: Kakon 13
rpacdToB 0b6ecneunT HamdonbLUWK LWAHC nep-
dy3n MWEeMU3NPOBaAHHOIro opraHa? KakoB
noTEeHUUanbHbIi PUCK Takon Hedusnonornye-
ckon PBP? Moryt nn gBa 6udypKauNOHHbIX
rpadTta rapaHTMpoBaTb JIy4HLWYIO OPraHHyto
nepdysnio BCAEOACTBME UX FEOMETPUYHECKON
cummeTpun? MoXeT N1 YeTblpexpa3BeTBAEH-
HblA rpadT M3 yHunaTtepasbHo obLen noa-
B30LLHOWV apTepUU NPUBECTU K HEAAEKBATHOMN
nepdyanm opraHa nam KOHE4YHOCTEN?

B nccnepnoBaHmnsx mokasaHo, 4To CMO4enu-
poBaHHas in vitro AuHamMuka XngKocTmn gocrta-
TOYHO TOYHO OTpaxaeT GU3NKy PasNnyHbIX CO-
cyoucTbix 3aboneBaHnii, Bkoyas AAA. Kpome
TOro, remoamMmHamMmka CoCyaucCTbix 3abonesa-
HWIA NOCSie 9HO0BACKYAPHOrO fie4eHns Takxe
LUMPOKO mM3y4danacb C NOMOLUbIO Moaenen in
vitro. Bbicokass TOYHOCTb KOppPEenauum mexay
dakTn4eckon reMmoanHaMmKom M KONMNYECT-
BEHHbIMW UCCNegoBaHMAMKM Oblna NoaTBEpPXK-
[eHa B obnacty 6GUoOMEexaHMKM U MeanUUHbI.
O6Lwenpu3HaHo, 4TO rugpoanmHammyeckme
MOAENN MPUMEHUMbI B KIIMHWYECKOW Mpak-
TUKEe, a pes3yfnbTaTbl, NOJIY4EHHbIE NMPU UX UC-
MoJIb30BaHMN, NOTEHUMANILHO MOIYT ObITb UH-
TEPrnosiMpPoBaHbl Ha MPaKTU4EeCcKoe MNpuMeHe-
HMe MeToaa B cocyamcTom xmpyprum (1).

Mpumepsbl mopenuposaHusa PBP ona yHu-
natepanbHON n bunatepanbHbIX NOAB3A0LUHbIX
apTepui npencrassieHbl Ha puc. 1.

J. Edrup-Jorgensen n coaBTt. [4] npeacTa-
BUIN OBYXSTANHYO TEXHUKY r’MOpPUAHOro BOC-
CTaAHOBJIEHUNS OKCTapPEHANIbHON aHEBPU3MbI
OpIOLLHOM aopTbl, OCNOXHEHHOW abeppaHTHOM
npaBov NOYEYHOW apTepuen, OTXoOsWEN He-
rnocpeacTBeHHO MPOKCMManbHO OT Oudypka-
LN a0pThbl, B YCNOBUAX HEPYHKLMOHUPYIOLLEN
neson noykn. C nomoubio KT-aHrmorpammbl
Oblna obHapyxeHa okcTapeHanbHasa AAA ana-
MEeTpPOM 5,3 CM C gMcTanbHOW rnaBHOM abep-
PaHTHOW MOYEeYHOMN apTepuen, oTxoasLLen
npokcumasnbHee Gudypkaumm aopThl, 1 gobda-
BOYHOMN MOYEYHOWN apTepuen MeHbLUero gma-
meTpa (1,5 Mm), oTxoasLwen s MeLlika aHeB-
pun3Mbl, NpokcMManbHee oT abeppaHTHOM Mno-
yeyHom apTepun (puc. 2).

ABTOpbl BbIOpanu rUbpPUAHbLIA NOAXOL4
B oObemMe [OByX3TanHOro BMellaTeNnbCTBa BO
n3bexaHne nepekpecTHOro rnepexatns aopThbl
M 019 YMEHbLUEHNS BPEMEHN MOYEYHOW nLle-
Mun. MNepBbIM 3Tarnom 6bia BbINOSIHEHA peBa-
cKynsapu3aumsa npaBor abeppaHTHOM MNoyYey-

TbpuaHble PEKOHCTPYKTUBHbIE BMELLATENbCTBA Ha aHEBPU3MaX TOPakoabaoMUHAIbHOMO

oTA€es1a aopThl: COCTOsIHME Boripoca (0630p inteparypsbl)
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Puc. 1. 3cknabl reomeTpum Mogenn. a — CTPYKTypa HopMasnbHON abaoMuHanbHoi aopTthl; 6 — PBP ¢ ncnonb3oBaHnem
yeTblpexpas3BeTBeHHOro rpadTa; B — PBP ¢ ncnons3oBaHnem bunarepasnbHbix O1dypkaumoHHbIx rpadToB. CA — YpeBHbIN
ctBosl, LRA — neBasi noyeyHas aptepusi, RRA — npaBasi noyeyHas aptepusi, SMA — BepxHas 6pbixeeyHas aptepus, LCIA —
nesas obwasa noassapowHas aptepus, RCIA — npaBas obLLas noaB3a0LLIHAA apTepus.

Aberrant right
renal artery /¢

Puc. 2. MpeponepaunonHas Busyanusaums. a — KT-aHrmorpamma ¢ BbISIBIEHMEM IOKCTApEHasIbHOWM aHEBPU3MbI OPIOLLIHO
aopTbl (AAA) 1 abeppaHTHOI NoYeyHor apTepum; 6— TpexMepHas PEKOHCTPYKLUMS KOMMbIOTEPHON TOMOrpaMMbl.

Puc. 3. NHTpaonepaunoHHasa doTorpadus, otobpaxato-
Las nepeylo CcTaamio rmépuaHoOro BOCCTaHOBNEHNUs (npa-
Bbl MIOPEHANBHBIN LLYHT).

HO apTepuy C NOMOLLLIO NPaBoro uneope-
HaIbHOr O WyHTa. B KayecTBe xmpyprmnyeckoro
nocTtyna 6bina BbibpaHa cpeayHHas nanapoTto-
Mua. AbeppaHTHas npaBas noyeyHas aprTepus
Oblna nMrupoBaHa y CBOEro OCHOBaHKS BO U3-
6exaHune pa3BnTmda sHaonmkos Il Tuna. Npaebliii
HapPY>XXHbI UIeOpPEHanbHbIN LWYHT Obln co3aaH
C UCMNONIb30BAHMEM 6 MM nonutTeTpadpTopaTU-
JIEHOBOrO KONbLUEBOro rpadrta aHacTOMO30M
“koHeL, B 60K” (puc. 3). BTopoi aTtan — aHgoBa-
CKyNipHOEe NpoTe3npoBaHmne OPIOLLIHON aopPThl
deHeCcTPUpPOBaHHbIM CTEHT-rpadTOM CO CTEH-
TUPOBaAHMEM BepxXHeW OpbiXeevyHoW apTepuun
(BBA). BTtopbiM 9Tanom m3 OBYCTOPOHHEro
demopanbHOro gocrtyna O6biv MMANaHTUPO-
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Puc. 4. VlHTpaonepaumoHHasa aHrmorpaMMa 1 nocneonepaumoHHas KOMMbiO- Puc.
TepHas TOMorpamMma, nokasblBaroLlas yernewHoe NCKN0HEHNE I0KCTapeHanbHOM
AAA, NPOXOOMMOCTb HAPYXHOIO WAMOPEHANBbHOrO LWYHTUPOBaHUS 1 BBA, 6e3

NPU3HAKOB 3HAOMNPOTEYKN.

BaHbl PEHECTPUPOBaHHbLIN CTEHT-rpadT Zenith
n 6udypkaunoHHbIN CcTeHT-rpadT. BBA CcTeH-
TupoBanu 4yepes3 d¢eHecTpauuto rpadTa.
VMIHTpaonepaunoHHas aHrmorpaMmma BbisiBUIA
rnosiHoe BbikIoHeHne AAA c noaTeepXoeHNem
MPOXOAMMOCTU UeopPEeHaNbHOro WwyHTa n BBA
(puc. 4).

TpexmepHas KT, BbiNONHEHHas Yyepes3 2 Hepq,
nocne onepauun, BbiIBUIA MNPOXOOUMOCTb
MpaBoro mneopeHanbHOro wyHta n BBA 6e3
MPM3HAKOB 3HAO0JIMKOB (CM. puc. 4) (4).

Y naumeHToB ¢ cuHapomom MapdaHa Beny-
LLLEeN MPUYMNHON CMEPTHOCTU ABNAIOTCS OereHe-
paTMBHbIE N3MEHEHNS B aopTe, NpuBOASLLNE
K OAMNCCEKUMN, aHEBPU3ME N pa3pbiBy a0pPThlI.
D. Yuan v coasr. (5) onucbiBatoT nedeHmne TAAA
(no knaccudpukaumm Crawford V) ¢ makcumarb-
HbIM auameTpomMm 95 MM 1 cepbesHon aedop-
Maumuen rpygHom KNEeTKM C UCKPUBIIEHUEM
rpygHoOro Nno3eBoHkKa (puc. 5) y nauneHTa ¢ CUH-
apomom MapdaHa, nepeHecluero 6 net Hasag,
onepaunto bentanna. Mo aTum nprynHam G6bin
3aniaHnpoBaH rmdpuaHelii noaxon. OTkpbiTas
Xvpypruyeckass ornepaums Obina BbIMOSHEHA
C WCMOJIb30BaHNEM YETbIPEXPA3BETBIIEHHOIO
rpapta Dacron 6e3 ntomMOanbHOW MYyHKLWN
(puc. 6). YTo6bl NpeaoTBpaTUTL NOoCNeayoLme
SHAOOJIMKN, OTXOXOEHUS BUCLEPASIbHbLIX apTe-
puii 66U NIUFMPOBaHbLI NOCE UOEHTUDUKALMN
MPOXOAUMOCTM COCYAUCTOro rpadra ¢ nomo-
Wb LBETOBOro AOMMAepOBCKOro yasTpasBy-
Kka. 3atem, cnycTta 7 OHEN, Ha BTOPOM aTane

A\ )
.

/
LY.
\

llio-renal * -

5. MCKT naumeHTa
C aHeBPU3MOW aopThl 1 aedop-
MaLmen rpygHom KIeTku.

Oblna BbIMOSIHEHA 9HOOBACKyNndApHas onepa-
uMs ooCcTynom 4yepes nesyto obuLyto 6enpeH-
HYIO apTepuio Nog, anuaypasnbHOWM aHecTe3un-
ein. TAAA Obina BbIK/IloYEHA NPY MOMOLLV Fpy4-
Horo sHgorpadTa pasmepamm 200 x 30 Mm 1
3HporpadTa NoAB3AOLWHON apTepun pasme-
pamu 80 x 24 mm (5).

M3 paboTbl D. Yuan 1 coaBT. MOXHO caenaTb
BbIBOL, O TOM, 4TO, HE3AaBUCUMO OT TOro, rpadT
Kakoro Tumna Obll YCTaHOBMNEH (4YeTblipexpas-
BETBJIEHHbIN NN BunatepanbHbIi Ondypkaum-
OHHbIN), PBP oT 00LWWmMXx noaB3O0LUHbIX apTe-
pUn NPUBOOUT K 3HAYUTESIBHOMY CHMXEHUIO

Puc. 6. Xvpypruyeckuii atan npoTe3vpoBaHnS YeTbipex-
pasBeTBiieHHbIM rpadTom Dacron.

TMbpuaHbIE PEKOHCTPYKTUBHbBIE BMELLATE/ILCTBA Ha aHEBPU3Max TopakoabaoMUHaIbHOro
oTAes1a aopThl: COCTOsIHME Borpoca (0630p MTeparyphbi)
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Puc. 7. a- KT-aHrnorpamma geMoHCTPMpPYeT NePCUCTUPYIOLLYIO a0pToKaBasibHYl0 GUCTyny (cTpesnka); 6 — aHgonauk Il Tuna
13 aHEBPM3Mbl BHYTPEHHEN NOAB3A0LLUHOM apTepun (CTpeska); B — TpexXmMepHast PEKOHCTPYKLUMS C KOHTPACTHLIM 3arnosiHe-

HVeM BOKPYr npoTesa (CTpesnku).

MOTOKa K BHYTPEHHUM OpraHamMm B CPaBHEHUU
CO 30pOBOW a0pPTON. YHUNaTepasbHbl YeTbl-
pexpas3BeTB/EHHbIV rpadT NPUBOAUT K CHUXE-
HMo notoka Ha 30%, B TO Bpemsa Kak bunarte-
panbHble rpadTbl — HA 43%, 4TO BNEYET 3a CO-
60 noTeHuManbHbIA PUCK HeanekBaTHOMN
nepdysvn BHYTPEHHUX OpraHoB nocne PBP
He3aBncmmo OT mMeToga PEKOHCTPYKUUU U3
06X MOAB3O0LHbIX apTepuii obnactn aHa-
CTOMO3a CTpagaloT OT HU3KOrO M HEPaBHOMEP-
HO pacnpeneneHHoro KacaTtesbHOro Hanpsi>ke-
HUS HA CTEHKE, PEUMPKYNSLUN, 3aCTOS M aCUM-
MEeTpUM NoToKa.

CnoHTaHHaa aopTokaBasbHas ¢uctyna
(AK®D) gaBnsaetcsa peakum OCroXHeHneM AAA,
npeacTtaB/ieHHON MeHee YeM B 1% oT Bcex AAA
1 0o 6% oT Bcex pa3pbiBoB AAA. Y Takux naum-
€HTOB NPeanoYTUTENbHBLIM JIeHEHMEM pa3pbiBa
AAA c/6e3 AK®D gaensietca EVAR. CumnTo-
maTtmdyeckme AK® TpaguMuMoHHO neyaTt Cc uc-
MOJSIb30OBAHMEM OTKPbITbIX XMPYPrUY4ECKNX Me-
TOOOB CO 3HAYUTESIBHOW MHTPaoNnepaunoHHON
KPOBOMOTEPEN W BbICOKMMK MOKa3aTeENsIMu
onepaumoHHol 3abosieBaeMoCT U CMEpPTHO-
ctu (6). Mo nmerLmMmca Ha CerogHALLHNN OeHb
JaHHbIM TPYAHO ONpPenennTb, MOXHO 11 FOBO-
pUTb O CYyLLLECTBEHHOM MPEBbLILLEHNM NOKa3aTe-
191 BBPDKMBAEMOCTU Y NALUEHTOB, KOTOPbIM MPO-
Boamnacb EVAR, no cpaBHEHMIO C TEMU Nauu-

€HTaMu, KOTOpble MEepeHecnn OTKPbITYO
orepauunio No BOCCTaHOBEHUIO pa3pbiBa AAA.
B vactHocTK, S. Chung 1 coaBT. (7) coobmnu
0 naumeHTe ¢ pa3pbiBoM AAA c AKD, koTopomy
OblNO MpPoOBeAeHO [AByxaTanHoe rubpugHoe
BMewarenbcTeo. VMHTpaonepaunoHHbIn yiib-
TpasByK BbISIBMT aHEBPU3MY MpaBon 00Len
OenpeHHoOW apTepun 1 OKKIIO3NI NIeBON 00-
e 6enpeHHom apTepumn. Paspes 6bin BbINoOs-
HEH B npaBoW NaxoBoi obnactu. lNnaHoBoe
3aKkpbITVE MpPaBoW BHYTPEHHEN NOAB3O0LLIHON
aptepun (BIA) Oblsi0 BbIMOMHEHO B CBA3U
C TeM, 4TO uneokaesasbHaa GUcTyna ncxogmna
n3 npason BIMA. BudypkauMOHHbIE YCTPOW-
ctBa Dual C3 GORE Excluder 6b1n1 yctaHoBne-
Hbl B @0PTO-YHU-MOAB3A0LLHYI0 06/1aCTh C Bbl-
KoyeHmem npasov BINA. IHTpaonepaunoHHas
aHryorpamMma nokasasa noJIHOE BbIKJIIOYEHNE
0e3 Npu3HakoB 3HOONMKA M obnuTepauuun
nneokasasbHON GUCTYNbl. BbiNO BbINOMHEHO
6enpeHHO-6eapeHHOE LWYHTMPOBAHME U BOC-
CTaHOBJIEHa aHeBpu3mMa npasow oblien be-
apeHHol aptepun. NMocne 1 Hen HabnwaeHUA
y nauvieHTa pas3BuUNCb CUMMATOMbI, CBUAOE-
Te/NIbCTBYIOLWME O BbICOKOW CepaevyHoOn Hepno-
ctato4yHocTu. KT-aHrmorpadus BbigBuaa 9H-
nonuk Il Tmna (T2E) ¢ coobuieHnem mexay
aHeBpuamMatTudeckom npasovi BIMA n HUxHen
nonow BeHon (puc. 7). MNauneHT 6bin gocTaBs-
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Puc. 8. a - KT-aHrnorpamma, LEMOHCTPUPYIOLLAS OTCYTCTBUE a0PTOKaBaNbHOW GUCTYbI (CTpeska); 6 — yCTpaHeHne aHa0-
nvka Il Tvna; B — TpexMepHas PeKOHCTPYKLMSA C yCTPaHEHNEM SHAONMKA (CTPenka).

JIEH B ONEepPaLMOHHYI0 719 OTKPbITOro JINrMpo-
BaHMS aHeBpPU3Mbl npaBon BIA n HuXHEN
OpbixkeeyHol apTtepun. B xoge onepauuun:
aHeBpM3Ma okasasacb BbIK/IIOYEHA N3 KPOBO-
TOKa, HO coxpaHsana nynbcaumnto. NMauneHT 6bin
ycnewHo npoonepuposaH. KT-aHrnorpadpus
(puc. 8), npoBeneHHas Hepenenm nosgHee,
NPOLEMOHCTPUpPOBana NPOXoaMmMoCTb rpadTa
M NOJIHOE BbIKJIIOYEHNE SHO0IMKA.
NHdurumpoBaHmne aHeBpU3MbI, 3aTparmsaro-
wee abaoMMHaNbHYIO aopTy W nMpuaerakpoLwme
K HEW apTepumn, ABNSIETCH TSHKENbIM OCNOXHE-
HMeM c netanbHocTbio 0,8-2%. Bcnegcrteue
TOro, YTO XUPYPIrMYECKOE JIEHYEHNE aCCOLMNPO-
BaHO C BbICOKOW CMEPTHOCTbIO, rnmbpuaHoe
BMeLLaTebCTBO MOXET ObITb ONpaBaaHo B paae
cnyyaeB. K. Han n coaBT. (8) coobwmnu o ru-
OpPUAHOM NleHeHNN MHOULMPOBAHHLIX aopTaslb-
HbIX 1 NOAB3AOLUHbIX aHEBPU3M C UCMOJIb30Ba-
HMEM 3KCTpaaHaTOMMYECKOro LYHTUPOBAHUS
(BAL) n msonauun NHOULMPOBAHHOIO cer-
MEHTa C NMOMOLLbLIO COCYAUCTLIX OKKIIOOEPOB.
JledeHne npoBoamnocsk y 6 nauneHToB. Llenbto
[aHHOro nccnenoBaHms 6bi10 3yyeHne 6e30-
nacHocTn n apdDEKTUBHOCTU rMBPUOHOro ne-
YEeHUST UHOUUMPOBAHHBIX UHOpPapeHasnbHbIX
aopTanbHbiX W MNOAB3O0LIHbIX AHEBPU3M.
MepBbIM 3TAanOM MPOBOAMIIACH XUPYpPruyeckas
onepauns. SALL Obinn BbINOSHEHLI HA MecCTe
MHOUMUMPOBaHHbBIX aHeBpu3M. [loamMbilLeyHOo-
6enpeHHoe LyHTUpOBaHMe B codeTaHum ¢ be-
OpPEeHHO-0eApPEeHHbIM LUYHTUPOBaHMEM ObINO
npoBeOeHO /11 aHEBPU3M UHpapeHanbHOM

aopTbl C MCMOJSIb30BAHMEM KOJIbLEBbLIX PaCLUN-
PEHHbIX MOMMTETPADTOPITUNEHOBBLIX rpadTOB
(Gore-Tex). [lng aHeBpM3M MOAB3AOLLHLIX ap-
Tepuii OblNl OCYLLLECTBIIEH TOJNIbKO 6eApeHHOo-
6enpeHHbIi 4OCTYN C UCMONIb30BaHMEM TeX Xe
cambIX KOJbLUEBbIX rpadToB. [lpn BTOPUYHO-
MHOULMPOBAHHBIX aHeBpU3Max aopThbl, Kak
TOJIbKO COCTOSIHME naumeHTa ctabunmamnpoBa-
N0Cb, MHOUUMPOBaAHHbLIN rpadT Obin yaaneH
XUpYypruyeckn, 3atem Oblsl MMMIAHTUPOBAH
HOBbIN BUPYPKALMOHHLIV rpadT. DHOOBACKY-
NApHOE NeYyeHne BbIMNOSHAN0ChL Yyepe3d 1-2 4
nocne cosgaHus SALLU. CocyancTbii goctyn —
OefpeHHbIi NoAd, YyNbTPa3BYKOBbLIM KOHTPOIEM
y 5 naumeHToB U TpaHcbpaxmanbHbIi OOCTYN
noA, ynbTpa3ByKOBbIM KOHTposem y 1 nauu-
eHTa. [lepBbIA COCYAMUCTBLIN  OKKIOLEP
(AMPLATZER Vascular Plug Il) 66101 BBEOEH Ye-
pes3 MHTPOAbIOCEP U UMMAHTUPOBAH y nepe-
wenka aHeBpuambl. BTopor okknogep Obi
pacnpasfieH B MHPpapeHasbHOM aopTe NpoK-
CUMaJIbHEE MOPaXEHHOro cermMeHTta. TpeTtun
okkntogep Obl1 YCTAHOBJIEH B MNcunaTepasib-
HoW obLuler NnoaB3a0LHOM apTepun (puc. 9).
MMbpugHoe neyeHne NPoBOAMIIOCE B Cpes-
HeM yepel3 6 gHeln Nocne BbIIBNEHUS MHPULIN-
poBaHHO aHeBpPM3Mbl. OHO ObINO YCMeLIHbIM
y Bcex 6 nauueHToB. Y Bcex nauyieHToB Obinu
B3ATbl MOCEBbLI KPOBW. MaToreHbl 6LV Hage-
Hbl Yy 4 nauueHToB, BKkIo4aa Klebsiella
pneumoniae (n = 2), Escherichia coli (n = 1)
n Staphylococcus aureus (n = 1). baktepu-
aslbHOro pocTa He Obl10 0O6HaPYXEHO Y 2 Naumn-
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Occluded
segment

Puc. 9. MyxunHa 76 net c nuxopankoi v abpomuHansHoi 6onbio. MepraopTanbHoe pa3msirdyeHne TKaHen (CTpesnku)
1 MeLloTYaTas aHeBpuaMa (YepHas cTpesika), abcLecc B IEBOW NOSCHNUYHON MblLlLLEe (HAKOHEYHUK cTpenkn). OKKIoaepsb
B MHdpapeHansHoi aopTe 1 OMA. TpexmepHoe n3obpakeHre NPaBoro NoAMbILIEYHO-6eapeHHoro 1 6eapeHHo-6eapeHHo-
ro wyHtoB. Cnpasa BHU3Y: KOHTPOAb KT (3 Mec): nonHoe paspelleHre MHOULMPOBAHHOM aHEBPUSMDI.

eHToB. CpeaHasa Npoao/KNTENBHOCTL Nonyye-
HUSA NaymeHTaMmy BHYTPUBEHHbIX aHTUOWOTU-
koB cocTtaBuna 41 += 18 pHel, nepopanbHbIX
aHTUbmoTnkoB — 68 = 56 pgHen. B TeuyeHune
30 gHew cmepTeln U 3ab0s1eBaeMOCTM B 3TOWN
rpynne 3aperncTprupoBaHo He 6binio. CpeaHuia
nepuwon HabnwopgeHusa coctaBun 58,6 mec,
BbKMAM 5 naumeHToB. OOMH NauWEHT BbIlEN
n3-nop HabnoaeHNs nocrne rmbpuaHoro neye-
Hus. OQMH U3 Tpex NauMeEHTOB C BTOPUYHO-UH-
GUUMPOBAHHON aHEBPU3MON YyMep 4epes
32,6 mec nocne rMbpugHOro nevyeHns n3-3a
MaCCMBHOWN reMaToxe3nm 1 nocneanyowero rv-
MOBOJIEMUYECKOrO LIOKa, BTOPWYHOrO Mnochne
peunamBupyoLLEN a0OPTOKMLLEYHON DUCTYNbI.
Adpyrum gByM naumeHTam Oblflo MpPoOBeaeHo
yoaneHne MHPUUNPOBAHHOIO XMPYPrM4yeckoro
TpaHcnnaHTaTa Unu CTeHT-rpadTa M ycTaHOoB-
JIEHbI HOBblE OUdYPKALMOHHbBIE XMPYPruieckmne
TpaHcnnaHTartel. Takum 06pas3om, CMEPTHOCTb
OT aHeBpu3Mbl coctaBuna 17%. CymmapHas
BbkMBaemocTb coctasmna 100, 83, 83, 83% ue-

pes3 3 mec, 1roa, 3rona, 5 neT COOTBETCTBEHHO.
Okknio3us TpaHcniaHTata npousowna y 1 m3
6 naumeHTOB 4Yepe3 13 mMec nocne npasoro
noAMbILLIEYHO-OeAPEHHOr0 LUYHTUPOBAHUS W
6enpeHHO-6e4pPEHHOrO LLYHTUPOBAHUS.

S.S. Yang u coaBT. (9) coobwmnu o6 nHTe-
pecHOM nauueHTe ¢ MHdpPapeHanbHOW aHeB-
pu3amoi abaoMMHaNbHOrO oOTAena aopTbl
(puc. 10). Y naumeHTa B aHaMHe3e Obliin CKO-
o3 n aTtpoduyeckne U3MeHeHus B NpaBoWi
Hore kak nocneactesus nonnommennta. OH He
ABNANCS KaHOAMOATOM Ha 3HA0BACKYNsipHOE
BOCCTAHOBJIEHME 1N3-3a HENOOXOAALEN aHaTO-
mMuun. NoaTomy Obina BeibpaHa rmbpugHas me-
ToAMKa C UCMONb30BaHMEM MOANDULMPOBAH-
HOM TEXHUKWN OTKPbITOW peBackynapuaaunm
Viabahn. N3-3a TOro 4to wenka aHeBPU3MbI
Oblnla OTKJIOHEHA B JIEBYIO CTOPOHY BClieaACTBUE
CKOJINO3a, ONs ee BblaeneHus Oblal NCNoSb30-
BaH 3a0PIOLLUVHHBIM OOCTYM.

KpuBonnHeHbIN pa3pesd Obin Npou3BeaeH
Ha neBoM 60ky OT Bepxywwku Xl pebpa go ne-
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Puc. 10. KT-aHrnorpammel ¢ pekoHCTpyKUmnein nHbpapeHansHoin AAA. a — cnepeau; 6 — cOoky.

BOW NaTepasbHOM rpaHuLbl NPSMON MbILLbI.
Boina npoBepeHa aHpooaHeBpuamMoppadpus
C MCMOJSIb30BaHNEM NONUTETPAPTOPITUNEHO-
Boro rpadta. lNocne anactomo3sa mexay rpad-
TOM K MHPpPapeHanbHOWM aopTe 1 JIEBOW YacTu
obLuler NnoaB3aoOLWHOM apTepumn Obinl YyCTaHOB-
JIEH CTeHr-rpadT B aTpPOPUUHYIO MpaBylo Ha-
PY>XXHYIO0 NOAB3O0LLUHYIO apTeEPUIO A1 MUHUMU-
3aunm  KOHTpasaTtepanbHOro BO3AENCTBUS.
Cneaywowym atanom Obll BbINOJIHEH 3HOOBA-
CKYNSPHbIA OOCTyn B MpaByio 00wyl nopa-
B3OOLWHYO apTteputo. llocne obHapyxeHus
KOHTpPaCTMPOBaHMA NpaBoi obLLen NoaB3a0LL-
HOW apTepun oHa Obina nurmposaHa. CTeHT-
rpacdpT Viabahn pazmepamm 6 x 150 mMm Obin
YCTAHOBJIEH B HAPY>XXHYIO NMOAB3AO0LLUHYIO apTe-
pUto 1 CLINT C MNpaBOW HOXKOW nonmTeTpa-
PTOPATUNEHOBOro rpadra MeTogom “KOHel,
B KoHel’. CTeHka aHeBpU3Mbl aopTbl Obina
3akpbiTa Hag rpadTom (puc. 11).
YMeHbLUEHNE apTepuanbHOro KpOBOTOKA
B oOnacty mManoro ta3a B peayfbTaTe Heus-
6exxHOM aMO0IM3aLmMm BHYTPEHHUX NOAB3A0LL -
HbIX apTepuin BO BPEMS 3HOOBACKYNSPHOro
BMeLLATeNbCTBa Ha 0o0LWen NoaB3a0LLIHON ap-
TEPUN WUAWN BHOO0BACKYNAPHOro nedeHns AAA
MOryT NPMBECTU K nwemmnmn tasa. O6bIYHO oHa
XOPOLUO MEPEHOCUTCH, HO B TAXESIbIX Cly4asax
TasoBas MWEMMUS MOXET MNPOSBAATLCA nepe-
MEXaloLWEeNCca XpOMOTON, TPyAHO noanato-
LLEerca NeYyeHnto, BacKysOreHHOM MMNoTeHUM-
e nnn nwemMmen npoMexHOCTU, MOYEBOIO
ny3blps, NPSIMON KULLIKX U/VAn CAUHHOMO MO3-
ra. N.A. Mansukhani n coasTt. [10] coobLunu
O pesynbratax U30AMPOBAHHOINO 3HAOBACKY-
JNIIPHOrO JIe4EHMS aHeBpPU3Mbl 06OLLEen nopa-

B3g0WwHOM apTtepun u EVAR B codeTaHuu c
ogHOCTOPOHHUM HIMA-BIMA-wyHTOM. B xome
onepaumm 3abpoLLIMHHOE NPOCTPAHCTBO ObIIO
0BHaXXeHO B NEBOM UM NPABOM HUXHEM KBa-
apanTte. llocne Toro kak HapyXHble, BHYTPEH-
HMe n obwme noaB3aOLUHbIE apTepun Obinu
OBHaXeHbI 1 B3ATbI HA NEeT/0, NPOKCUMalbHbIM
KOHEL, BHYTPEHHEN MnoaB340WHON apTepun
Obin 3aWKnT. 3aTEM cocyauCTbI NpoTes (6 nnu
8 MM) ObIn cLINT “KOHeL, B KOHeL,” ¢ AucTasb-
HbIM KOHLLOM BHYTPEHHEW MOAB3A0LLHON apTe-
pvmn, NPOKCMMasbHO K nepegHe3agHen buodyp-
Kauumn. MNMpoTes Obin cwmnT “kKoHel, B 60K” ¢ Ha-
PY>XHO NOAB3O0LWHON apTepuen, TeM camMbiM
noaB3aolwHasa 6udypkaumsa 6bina BoOcco3gaHa
B Oonee auctanbHOM MecTe (NoaB3aoLLUHOe
nepemelleHne) (puc. 12). Bce naymeHTtbl 13
koropTbl (N = 10) 6GbINK MY>XCKOro nona, cpeg-
HUIN BO3pacT cocTtaeBndan 71 rog (ot 56 go
84 net). lM6puaHOE BOCCTAaHOB/IEHME COCTOSA-
710 U3 KOHTpanatepasnbHOn aMmbonuaauun crm-
panbio ¢ nocneaywouwen EVAR ¢ HIMA-BTA-
wyHTOM (EIA-IIA-WwiyHTBI). TexHnyeckuin ycnex
coctaBun 100%, nepronepaumoHHbIX CMep-
Tel BbISIBJIEHO He Oblfo. Y 0QHOro naumeHTta
pasBuiach TpaH3UTOpPHas napanneruns, y opy-
roro — nepemexatouiasacs xpomora Ha CTOpO-
He runoracTpasbHOM ambonmsaumu, KoHTpa-
natepanbHOM K €ro noaB34O0LIHOMY LUYHTY,
y TPETbEero pasBuiacb MnocrneonepaurioHHas
nMnoTeHuuda. OCNoOXHEHNS B OTAAIEHHOM ne-
puoae, Takme Kak nepemexarLasca XxpomoTta
M nocneonepaurioHHas UMMOTEHLUUA, OTMeYa-
nvck y 20% nauneHToB.

MepBbli cocyancTbin okkntoaep (AMPLAT-
ZER Vascular Plug Il) 6bi1 BBEAEH 4Yepes UH-
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Puc. 11. a - yctaHoBka cteHT-rpadTta Viabahn B npasyto HINA; 6 — aHacToOMO3 “KOHEeL, B KOHEL,” MexXy NpaBoi HOXKOM pac-
LUIMPEHHOrO nonntTeTpadTOPaTUNIEHOBOMO rpadTa 1 cTeHT-rpadTa Viabahn.

Puc. 12. Xupyprudeckuin goctyn (a). MbpuaHas EVAR ¢ HIMA-BIMA-WyHTUPOBAHWEM U OJHOCTOPOHHUM JIUTMPOBAHNEM
BIMA, aHacTomo3 “koHeL, B 60K” Ha HIMA, aHacToMo3 “koHel, B koHel” Ha BIMA (6).

Tpoabtocep n Obi pacnpasfiieH NyTeEM ero mns-
B/IEHYEHUS U3 UHTPoAblocepa. BTopoi okkiio-
nep Obin pacnpaBneH B WMHMpPapeHanbHOWN
aopTe NMPOKCUMasIbHEE NMOPAXKEHHOIrO0 CErMeH-
Ta. TpeTuin okkntogep 6bi1 yCTAHOBJEH B UMNCU-
naTtepanbHOW o0Len NoaB3a0LLIHON apTepun.
Ona BTOpPMYHO MHOUUMPOBAHHON UHpape-
HanbHOW aHEBPM3Mbl a0PTbl ABa OKKAlOepa
ycTaHOB/MIeHbl B 06e oblwiue noaB3AoLUHbIE
apTepuu. Y nepBoro nauyeHta 6buivM Mcnosb-
30BaHbl MHTpoabtocep Flexor Ansel, a Takxke
[Ba COCYAMUCTbIX OKKAepa, KOTopble Oblin
yCTaHoBMNEHbI B 00e OUPYpPKALMOHHBbIE HOXKMN

CTEHT-rpadTOB HYepe3 TpaHcbpaxmanbHbIi 4O-
CTyn BMECTO TpaHchemopasnbHoro. Ins aHeB-
pU3M NOoAB3O0LIHbIX apTEPUIN MYHKTUPYETCS
HenopaxeHHaa 6eapeHHas apTepusi, BBOOUT-
CS1 UHTPOAbIOCEP B OOLLYIO NOAB3AOLLHYIO ap-
Teputo, KOHTpanatepasbHyl0 OTHOCUTEJIbHO
MHPUUMPOBAHHON aHeBpPMU3Me, NPOBOAMUTCS
aHrnorpadwus obuien NoaB3aoLLHON apTepun.
JlBa nnu Tpm cocyaucTbiX OKKtoAepa BBOOAT-
Cs NMpoOKCUMalibHEe N AncTanibHeEE NOPaXXeHHOo-
ro cermenTa (puc. 13).

A.Z. Vance un coagrT. (11) coobwmnn o rno-
puaHoOW onepaumn C NPUMEHEHMEM CTeHTa
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Puc. 13. EVAR 1 ambonusauuns cnupansiMy NeBoil BHYTPEHHe NoaB3O0LWHOM apTepum (a), duHanbHas aHrnorpaMmma
nocne EVAR ¢ HanoxeHvem 06xonHoro aHactomosa EIA-IIA (6) n nocneonepaumoHHas KT-aHrnorpamMmma ¢ OpuUrnHanbHbiM
aHacTtomo30m EIA-IIA (B).

Snorkel npu paspbiBe AAA ¢ aKCcTpaBasauuen
KpOBM B 3a0pIOLUMHHOE MPOCTPAHCTBO, CBSA-
3aHHOM ¢ aHpgonukom |A Tmna. Joctyn ocy-
LLLEeCTBASANCA K npaBow obliein noaB3aoLLUHON
apTepun M K JIeBOMN NOAMBbILLIEYHON apTepun.
[Ba nHtpoabiocepa 7 Fr pnviHon 65 cm Oblnun
YCTaAHOBJIEHbI YEPE3 KOHOYUT B NOYEYHblEe ap-
Tepun. JONOAHUTENbHLIN MHTpoabtocep 5 Fr
Obln BBeOEH O/ KaTeTepusauun BepxXHEeWn
OpblKEEYHOV apTepun B Te4YeHMEe YCTaHOBKMU
cTeHTa Snorkel. Yepes nogs3aoLWHbIA JOCTYN
B lOKCTapeHasibHyl0 aopTy Obii yCTaHOBMEH
Endurant Il paamepamm 36 x 36 x 50 mm 1 pac-
wmMpeH ¢ nomouwbio H6annoHa Reliant ogHo-
BPEMEHHO C YCTAHOBKOW MOKPbITbIX CTEHTOB
pasmepamu 7 X 59 MM 1 6 x 59 MM B neByio
M NpPaBylo NOYEYHbIE aPTEPM COOTBETCTBEHHO
C MCNOJIb30BaHMEM TEexXHUKM “gbiMoxon”.
3aBepuieHHasa aoptorpadumsa n MPT uyepes
2 mec HabnoaeHusa (puc. 14) npeMoHcTpupoBa-
N BbIKJIOYEHME pasopBaHHO AAA 6e3 npu-
3HaKOB OCTATOYHOr 0 AHO0MMNKA.

R.D. Bartolomeo u coaBrT. (12) onybnnkoBa-
NN paHHble 6onee 4yem o 10 nccnenoBaHUsX,
NleTanbHOCTb B KOTOPbIX coctaBuna oT 0 go
35%, B x04e KOTOPbIX 60JIbHLIM KOTOPbIM OblNa
npoeegeHa onepaunsa “gpimMoxon”. Yacrtota
MOCAeOoNnepPaUVOHHbIX OCOXHEHW, BKJIOYas
VLLEMMIO CMIMHHOIO MO3ra 1 ObIXaTefIbHYK He-
[0CTaTO4YHOCTb, NOCNe NPUMEHEeHNs rMbpuaHo-
ro 1 TPaaNLMOHHOIO OTKPBITOrO XMPYPrmyecko-
ro mMetonos siedyeHus TAAA 3HaYUTENBHO OTN-
yaeTcs. TONbKO B TPEX cepusax uccnenoBaHuin
coobuanock o yacTtoTte napannernu Boiwe 10%.

HabniopgaeTcs xopoluas NpoxoguMoCTb BUCLE-
panbHbix apTepuit (oT 90 oo 100%).
Paccnoenne aoptbl Tuna B nocne EVAR
BCTpPEYaeTCs pPeako, HO MOXET Bbi3blBaTb KaTa-
cTpoduyeckme cobbiTms, BKIOYasi paspbis,
HenpaBuibHYIO Mepdy3nio U pacluupeHue
aHeBpu3aMsbl. T. Shintani n coasT. (13) coobLia-
I0T O ciyyae mMurpauum cTteHT-rpadTa, Bbl-
3BaHHOW paccfioeHneM aopTbl Tuna B, yepes
2 roga nocne EVAR y naumeHTa ¢ 6naronpusat-
HOWM aHaTtoMuen. Ero neynnu ¢ ncnonb3oBaHU-
eM rmbpmnaHoro Nnoaxona, BKAKYaoLWwero rena-
TO-CMJIEHO-MNOYEYHbIV LUYHT C MOCHAEeAyoLnm
pasmMelleHem cTeHT-rpadpta. B xope OByx-
NIeTHero nNnaHoBoro HabnaeHWs nocsie Npo-
BegeHHoro EVAR npu koHTpacTHon KT Obinun
BbISIBJIEHbI paccnoeHne aopTbl Tuna B, npo-
cTuparolleecd OT Hadana neBon MoAKAYMY-
HOW apTepun OO0 LWeWkn MHppapeHanbHOro
oTaoena aopTbl, a TakXe pacluMpeHne BCeN
HUCXOSLLEN aopPThl, MUTPaLUs CTEHT-rpadTa,
sHponuk Tuna | n pacwupexHne AAA ¢ 60 go
65 MM B amameTtpe. PaclumpeHune tokcTape-
Ha/IbHOM aopTbl NPEnATCTBOBaA/IO pa3MeLle-
HUIO CTEHT-rpadTa HMXE MNOYEYHON apTepun.
O6e noyeyHble apTeEPUMN UMENN UaMETP 4 MM,
4TO ObIIO HEAOCTATOYHbLIM OJ19 OHA0BACKYSAP-
HOWM PEKOHCTPYKUMU, MO3TOoMy T. Shintani n co-
aBT. BblOpanu rmbpugHyio npouenypy. MNMocne
CpeaviHHOM nanapoToMuKn Oblfl BbIMOJSIHEH re-
naTo-CryjieHo-NoYe4YHbln WyHT. M3-3a gucce-
MUHaUUM NaeBpbl MeTacTtazaMu He Bbina ocy-
LuieCTB/IeHa JIEBOCTOPOHHAA HeppPaKToMUS
Oonyxosin NoYku. MNeyYyeHOYHO-MOYEYHbIN LWYHT

TMbpuaHbIE PEKOHCTPYKTUBHbBIE BMELLATE/ILCTBA Ha aHEBPU3Max TopakoabaoMUHaIbHOro
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Puc. 14. TexHuka “abiMoxona” C OAHOBPEMEHHbLIM PAaCLUMPEHNEM MaHXETbl NMPOKCUMasbHON aopThl. MPT nocne 2 mec
NMoCTOMNePaLMOHHOro HabNIAEHNS AEMOHCTPMPYET OTCYTCTBUE PELMAMBUPYIOLLEr0 SHOONNKA U HE3HAYUTESbHbIE apTe-

bakTbl MOYEYHbIX CTEHTOB (CTPeska).

Puc. 15. KT-aHrmnorpammsl nokasanu HebosbLLOe KOHTPACTHOE 3anoJIHeHNE MeLLKa aHeBPU3MbI B apTepuanbHoin dase (a)

1 04YEeBMIHOE 3arofiIHeHNE B 3adepxaHHoin dase (6).

Obln NpoBeAeH OT 0bLLEV NeYeHOYHO apTepumn
[0 MPaBo NOYEYHOW apTeEPUM C NCNONb30BA-
HMEM B KQ4e€CTBE KOHAYMTA NOOKOXHOW BEHBI.
Mocne Mobunusaumm cene3eHo4YHon apTepumn
OblI0 BbINOJIHEHO CMJIEHOMOYEeYHOoe LUYHTUPO-
BaHMe C nocnenyoLlymM CKBO3HbIM aHacTOMO-
30M IEBOM MOYEYHOM apTepun. 3aTeM MaHxeTa
npotesa Obina pasmeweHa B aopTte Gore
Excluder Hmxe mMecTa pacrofioXeHUs BEpPXHEN
OpbbkeeyHo apTepumn. Takxke npaBas oduias
noaB3aolHasa apTepus Oblna npoTe3npoBaHa
¢ nomoubto Gore Excluder oo ypoBHS npaBom
Hapy>XHOW MNOAB3AOLIHON apTepum CO Chiu-
panbHo ambonmnsaumen npaBon NoavYpPeBHOM
apTepun. B 3aBeplueHmne aHrmorpadua He Bbl-
siBMfa 3HO0AuKoB | Tmna.

PaspbiB aHeBPU3MbI OptoLLHOM aopThl (AAA)
rnocne 9HAO0BACKYJIIPHOIO BOCCTAHOBJIEHUS
OptowHon aopTtbl (EVAR) saBnsieTcs oTHOCU-
TeNIbHO PELKMM OCJIOXHEHMEM C 3aperucTpu-

poBaHHOM yacTtoTton 0,9%. OCHOBHOW NpuU4K-
HOW Takoro pa3pbiBa ABASOTCA SHA0ANKN | nin
Il TMna, Torga kak paspbiB AAA BCneacrteue
9HO0MMKOB Il Tna BCTpeyaeTcs kparHe peaxo.
S. Koizumi n coaBT. (14) onncanu nauueHTa,
Yy KOTOpOro Obin BhiBNEH pa3pbiB AAA Bcnea-
ctBue aHponukos Tuna Il v IlIB nocne EVAR.
BonbHOM GbIN yCNELWHO BblIeYEH C UCMNOb30-
BaHMEM TMOPMOHOro Noaxoaa, BK/OYAOLLEro
OTKPbITbIMA 3Tan, B KOTOPOM Oblna npoBeaeHa
rnepessiaka HWXHeN O6pbiKeevyHOW apTepuu,
M BbINOJIHEHO pa3MeLLEHME HOBOIr0 CTEHT-
rpadTa BHYTPU Npeapiaywero. NprmepHo ve-
pe3 6 mec nocne EVAR nauneHT ucnbitan BHe-
3arHyto 60/b B XMBOTE BO BPEMS 3HAOCKOMMNN
B Opyron 6onbHUUE, N a9Ta 60/b NOCTENEHHO
ycunueanachb. [pn KT BbISIBNEHbI yBENYEHNE
AAA 1 3abptlolivHHaa rematoma. JuarHocTu-
poBaH pa3pbiB AAA. KT-aHrnorpadus ebisiBuna
cnaboe KOHTpacTHOE 3anoJiHeEHME aHeBPU3Ma-
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TU4eckoro mellka (puc. 15). NMaumeHT Obin Oo-
CTaBJIeH B TMOPUAHYIO OnepauyioHHyto. MNepBas
aHrnorpadua nokasana aHoonuk |l Tmna B HUX-
Hel OpbikeeyHoW apTepun. Beuay passu-
BaloLLENca HecTabnnbHOCTU aHEBPU3MbI Oblna
BbIMOJIHEHA NanapoToOMus OJ9 JIMTMPOBaHUS
HUXHeN BpbikeeyHon apTepun. NMoBTOopHasA aH-
rmorpacdus He rnokasana SIBHOrO 3HO0JMKA.
OpHako, y4nTbiBagd BO3MOXHOE BOBJIEHEHME
OPYrmx COCyAoB, W MOCKOJIbKY OblIJIO COYTEHO
6e30nacHbIM BbINOJIHUTL CakoToMUlo 6e3 3a-
XMMa MPOKCUMAaNbHOIro y4acTka aHeBpPU3Mbl
13-3a OTCYTCTBUSA ABHOIO 9HO0NMKa, Obl1o pe-
LLIEHO BbIMOJSIHNTb CAKOTOMMIO AN OLLEHKU 3TUX
cocynos. lNocne paccevyeHns Melika aHeBPU3-
Mbl U yOaneHusl Cryctka H1u B OOHOM apTepwu-
aslbHOM YCTbe He Oblsl 3apernucTpmpoBaH peT-
porpaaHbli KPOBOTOK. OaHaKo Oblfv OTMEYEeHb!
[Ba yyacTka nogrekaHusa KpoBW M3 OCHOBHOIO
CTBOJ1a N HOXKW CTEeHT-rpadTa, a Takke nogre-
KaHune, npoxogsiwiee 4eped CTEHKY CTEeHT-
rpadTa, 4TO noaTreepxaaeT sHoonuk B Tina.
Mo paHHbIM  nNpeponepaymoHHon KT-aHrno-
rpadum, y4acTkm akKTUBHOIMO KPOBOTEYEHMUS
MPakTU4eCKM COOTBETCTBOBASIM pPaCroioxe-
HUIO SHOONMKOB. YUuTbIBass COMYTCTBYIOLLYIO
MaTtosiorMio 'y nauueHTa, MU3BNEYEHME CTEHT-
rpadTa 1 ero 3ameHa OblfIi COYTEHbI YPE3BbI-

Introduction

Abdominal aortic aneurysm (AAA) remains
a severe disease with a great number of com-
plications. Surgical treatment of AAA is a com-
plex procedure replete with a high probability of
severe postoperative complications. To date
there is an effective alternative to surgical treat-
ment of AAA, namely — hybrid technique allow-
ing to reach a compromise between surgical
and endovascular methods of management of
this disease in cases when they are used sepa-
rately (1). Such reconstructive interventions
imply the use of a combination of open surgical
techniques and endovascular stent-grafting —
EVAR (EndoVascular Aneurysm Repair).
W.J. Quifiones-Baldrich et al. were the first to
describe a hybrid intervention in 1999. The intro-
duced hybrid approach consisted in the use of
open as well as endovascular surgical methods
for the treatment of thoracoabdominal aneurysm
(TAAA). According to the authors, such proce-
dure allows to avoid open thoracotomy and pro-
vides the opportunity to avoid aortic cross-
clamping, thus significantly decreasing the time

YaMHO MHBA3VBHbLIMW U ONAaCHbIMK Npoueaypa-
MU, NO3TOMY Obln BbIOpaH MeHee MHBA3UBHbIW
nogxon. B rmaBHOM kopnyce npeabliaywero
cTeHT-rpadTa OblN pa3BepHyT NpoTe3 pa3me-
pamm 23 x 3 MM C aopTasibHbIM PaACLLUNPUTENEM
EXCLUDER, a 3atem B KaxA0n HOXKe npedbl-
aoyuwero cTeHT-rpadpta OblIM YCTAHOBJEHDI
KOHTpanatepasibHble HOXKM 3HA0MNpOoTEe3a pas-
mepamm 20 x 10 mm n 18 x 10 MM cooTBeT-
CTBEHHO. B untore 6b110 OOCTUIHYTO MOJSIHOE
ucknodyeHne sHponuka tuna B (pwuc. 15).
OnepaTrBHOE BMELLATENLCTBO ObIIO 3aKOHYe-
HO 3aKpbITUEM MPOTE3a CTEHKOW aHEBPU3MbI.

PaspbiB aHeBpu3mbl nocne EVAR no npuyn-
HEe SHOOJIMKOB PeaKoe, HO onacHoe COoCTos-
Hme. Yaule BCcero OH BOSHMKAET 13-3a 3HA0N-
ka | n lll Tuna, ropazpno pexe us-3a Il Tnna.
B naHHOM cnyyae, npeactaBneHHoMm S. Koizumi
1 coasBrT., pa3pbiB AAA nocne EVAR npousoluen
Bcnencteme aHgonukos Il n llIB Tnna. MNpoe.e-
[EHO OTKPbITOE BMELLATESIbCTBO, NPU KOTOPOM
VCKIOYEHbI UCTOYHUKU 3HAO0ANKOB, U 3HO0BA-
CKYJIAPHO YCTaHOBJSIEH HOBbIA MPOTE3 BHYTPWU
npenbiayulero nporteda. KoHTpacTHO-yCUneH-
Haa KT yepe3d 6 mMec nocne aTon npouenypsl
He oOHapyxXxwuna aHAOoMpPoTedku. Takxke Oblo
oBHapy>XeHOo, YTO NepuToHeasibHasd rematoma
MOJIHOCTBIO paccacbIBAETCS.

of visceral ischemia. As a result, the probability of
such severe complications as renal failure and
paraplegia or paresthesia decreases sharply. (2).

Hybrid surgery is the first preference option
in such complex cases as the management
of periprosthetic seroma; stent-graft migration
in the presence of type B aortic dissection; in-
frarenal AAA in Marfan patients, in patients with
poliomyelitis; AAA rupture with aortocaval fis-
tula; AAA in patients with horse-shoe kidney (3).
The papers describing hemodynamics in differ-
ent variants of retrograde visceral reconstruc-
tion (RVR) from the iliac artery have been pub-
lished over the last years. The authors of these
works modeled hemodynamics with various
grafts and compared hemodynamical indices
eventually influencing the choice of appropriate
stent-grafts.

The RVR technique serves for the support of
visceral organs perfusion in the presence of
stent-graft overlapping the ostia of the renal
arteries, the iliac trunk, the superior mesenteric
artery. To date, the most widely used are the
four-branched and two paired bilateral bifurca-
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Fig. 1. Sketches of the model’s geometry. a — structure of a normal abdominal aprta; b - RVR using a four-branched graft;
¢ — RVR using bilateral bifurcation grafts. CA — celiac artery, LRA - left renal artery, RRA - right renal artery, SMA - superior
mesenteric artery, LCIA - left common iliac artery, RCIA - right common iliac artery.

tion grafts. In order to choose the graft, it is
necessary to answer the following questions:
Which graft gives the highest chance of main-
taining the ischemic organs perfusion? How
high are potential risks associated with the use
of such non-physiological RVR? Can two bifur-
cation grafts, due to their geometric symmetry,
guarantee better organ perfusion? Can a four-
branched graft from unilateral iliac artery cause
non-adequate organ or limbs perfusion?

The performed studies have shown that the
fluid dynamics modeled in vitro can reliably re-
flect physical conditions appearing in various
vascular diseases, including AAA. Besides,
hemodynamics of vascular diseases after end-
ovascular treatment also have been extensively
studied on in vitro models. Biomechanical and
medical investigations have demonstrated
good correlation between actual values of
hemodynamics and the data of quantitative
studies. Moreover, it is widely recognized, that
hydrodynamic models are perfectly suitable for
the use in clinical practice and eventually can
be applied to vascular surgery (1).

The examples of RVR modeling for unilateral
and bilateral iliac arteries are presented on
Fig. 1.

J. Edrup-Jorgensen et al. have described
a two-staged technique of hybrid restoration
of juxtarenal abdominal aortic aneurysm com-
plicated by aberrant right renal artery arising
immediately from the proximal aortic bifurca-
tion, in the presence of non-functioning left
kidney. CT angiography revealed juxtarenal AAA
measuring 5,3 cm in diameter with distal aber-

rant main renal artery arising proximal to the
aortic bifurcation and a smaller additional renal
artery (diameter 1,5 mm) arising from the an-
eurysmal sac, proximally to the aberrant renal
artery (Fig. 2).

The authors preferred to perform a two-
staged intervention and used hybrid approach
in order to avoid cross-clamping of the aorta
and to decrease the duration of renal ischemia.
The 1st stage included revascularization of the
right aberrant renal artery using the right ileore-
nal shunt. The operation was performed from
median laparotomy. To avoid the occurrence of
type Il endoleaks, the aberrant right renal artery
was ligated near its origin. The right external il-
eorenal shunt was made of a 6 mm PTFE circu-
lar graft and connected by “end-to-side” tech-
nique (Fig. 3). The 2nd stage consisted of en-
dovascular stent-grafting of the abdominal
aorta using a fenestrated stent-graft and supe-
rior mesenteric artery stenting. A fenestrated
stent-graft Zenith and a bifurcation stent-graft
were implanted using bilateral femoral access.
The SMA (superior mesenteric artery) was
stented through the graft fenestration
Intraoperative angiography showed complete
AAA exclusion and confirmed patency of the
ileorenal shunt and the SMA. (Fig. 4).

The 3D CT performed in 2 weeks after the
procedure revealed patent right ileorenal
shunt and SMA without any signs of endoleaks
(Fig. 4) (4).

The leading cause of death in patients with
Marfan syndrome is aortic degeneration, in-
cluding dissection, aneurysm formation and
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Aberrant rig
renal artery

Fig. 2. Preoperative visualization. a - CT-angiogram revealed juxtarenal AAA and an aberrant renal artery.
b — 3D reconstruction of CT image.
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Fig. 4. Intraoperative angiogram and postoperative CT showing successful exclusion of the juxtarenal AAA,
the patent external ileorenal shunt and the SMA, without endoleaks’ signs.
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Fig. 5. MSCT of a patients with aortic aneurysm and chest
deformation.

Fig. 6. Surgical stage of stent-grafting with a four-branched
Dacron graft.

aortic rupture. D. Yuan et al. described the
management of thoracoabdominal aortic aneu-
rysm (Crawford V) with maximal diameter of
95 mm, a serious chest deformation and tho-
racic vertebral body contortion (Fig. 5) in a
Marfan patient, who had undergone Bentall
operation 6 years before. Due to these circum-
stances the hybrid approach was intended. The
open surgery was performed with the use of
four-branched Dacron graft without lumbar
puncture (Fig. 6). In order to prevent subse-
quent endoleaks, the sites of visceral arteries’
origin were ligated after the identification of
vascular graft patency with the help of color
Doppler ultrasound. Then, 7 days later, the sec-
ond stage of the intervention was performed.
The endovascular procedure was done from
the left common femoral arterial access under

epidural anesthesia. The thoracoabdominal an-
eurysm was excluded using thoracic endograft
200 x 30 mm and iliac arterial endograft 80 x 24
mm (5).

The results of D. Yuan et al. show that inde-
pendently of the type of the impanted graft
(four-branched or bilateral bifurcation), the
RVR from the common iliac arteries lead to a
significant decrease of the blood flow to the in-
ternal organs in comparison with the normal
aorta. An unilateral four-branched graft results
in 30% flow decrease, while the bilateral grafts —
in 43% decrease, thus producing an eventual
risk of inadequate internal organs perfusion
after RVR procedures. Independently of the
method of reconstruction from the common ili-
ac arteries, the anastomotic area are affected
by the low and unevenly distributed shear stress
on the wall, the recirculation, the congestion
and the asymmetry of the flow.

Spontaneous aortocaval fistula (ACF) is a
rare complication of AAA, seen in less than 1%
of cases of all AAA and in up to 6% of cases of
all ruptured AAA. In such patients EVAR is the
preferable method for the corection of AAA rup-
ture with/without ACF. The traditional method of
treatment for symptomatic ACF is open sur-
gery, connected with significant intraoperative
blood loss and high indices of perioperative
mortality and morbidity (6). To date, the infor-
mation concerning the eventual significant sur-
vival advantages in patients after EVAR over
those who underwent open surgical recon-
struction of AAA rupture, is rather contradictory.
For example, S. Chung et al. described a pa-
tient with AAA rupture and ACF who underwent
two-staged hybrid intervention. The intraopera-
tive ultrasound revealed the aneurysm of the
right common femoral artery and the occlusion
of the left common femoral artery. The incision
was performed in the right inguinal area. As the
ileocaval fistula arose from the right internal ili-
ac artery, elective closure of this artery was
performed The bifurcation devices Dual C3
GORE Excluder were inserted into the aorto-
uni-iliac area with the exclusion of the right in-
ternal iliac artery. Intraoperative angiogram
showed complete exclusion without any signs
of endoleak and obliteration of the ileocaval
fistula. The femoro-femoral bypass grafting
and the reconstruction of the aneurysm of the
right common femoral artery were performed.
After one week of the follow-up, the patient de-
veloped the symptoms of a high-degree heart
failure. CT- angiography revealed a Il type en-
doleak (T2E) with a communication between
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Fig. 7. a - CT angiogram demonstrating persisting aortocaval fistula (arrow); b — type Il endoleak from the aneurysm of the
internal iliac artery (arrow); ¢ — 3D reconstruction with contract filling around the stent-graft (arrows).

Fig. 8. a — CT angiogram demonstrating the elimination of aortocaval fistula (arrow); b — elimination of type Il endoleak;

¢ — 3D reconstruction of endoleak absence (arrow).

the aneurysmal right internal iliac artery and the
inferior caval vein (Fig. 7). The patient was
brought to the operating room for open ligation
of the aneurysm of the right internal iliac artery
and the inferior mesenteric artery. During the
operation, the aneurysm was excluded from the
blood flow but its pulsation was preserved. The
operation was successful. CT-angiography

(Fig. 8) performed one week later showed gtaft
patency and complete endoleak exclusion. (7).

Infected aneurysms involving abdominal
aorta and adjacent arteries are a severe com-
plications with 0.8-2% of mortality. As surgical
treatment is associated with high mortality rate,
in some cases hybrid intervention can be justi-
fied. Han et al. reported hybrid management of
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Occluded
segment

Fig. 9. A76-year old man with fever and abdominal pain. Periaortic tissues maceration (thick arrows) and saccular aneurysm
(black arrow), abscess in the left psoas muscle nesow nosicHnyHom mblwue (arrowhead). The occluders in the infrarenal aorta
and the CIA. 3D image of the right axillarofemoral and femoro-femoral shunts. Bottom right: control CT (3 months) showing

comlete resolution of the infected aneurysm.

infected aortic and iliac aneurysms using EABG
(extra-anatomical bypass grafting) and isola-
tion of the infected segment with the help of
vascular occluders. The treatment was applied
in 6 patients. The aim of their study consisted in
the evaluation of the safety and the effective-
ness of hybrid management of infected infrare-
nal aortic and iliac aneurysms. Surgical inter-
vention was performed as a first stage. EABG
was performed at the sites of infected aneu-
rysms. Axillofemoral bypass combined with
femoro-femoral bypass was conducted for in-
frarenal aortic aneurysms using circular ex-
panded PTFE grafts (Gore-Tex). The iliac arte-
rial aneurysms were managed only from femo-
ro-femoral access using the same circular
grafts. In cases of secondary infections of aor-
tic aneurysms, immediately after the stabiliza-
tion of patients’ condition, the infected graft
was removed by surgery, and then a new bifur-
cation graft was implanted. Endovascular pro-
cedure was performed in 1-2 hours after EABG.
The vascular access under US guidance was

used in 5 patients, while the transbrachial ac-
cess under US guidance - in 1 patient. The first
vascular occluder (AMPLATZER Vascular
Plug Il) was advanced via the introducer and
implanted at the aneurysm’s neck. The second
occluder was deployed in the infrarenal aorta
proximal to the affected segment. The third oc-
cluder was implanted into the ipsilateral com-
mon iliac artery (Fig. 9) (8).

Hybrid treatment was performed on the av-
erage in 6 days after the finding of the infected
aneurysm. It was successful in all 6 patients.
Blood cultures tests were conducted in all pa-
tients. The pathogens were found in 4 patients,
including Klebsiella pneumoniae (n = 2),
Escherichia coli (n = 1) and Staphylococcus
aureus (n = 1). No bacterial growth was found
in 2 patients. The mean duration of intravenous
antibiotics administration was 41 + 18 days,
of peroral antibiotics administration — 68 + 56
days. Within 30 days, there were no cases of
death or morbidity development in this cohort
of patients. The average follow-up was 58.6
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Fig. 10. CT angiography with the reconstruction of infrarenal AAA. a — front view; b — side view.

months, 5 patients survived. One patient was
lost from the follow-up after hybrid treatment.
One out of 3 patients with secondary aneurysm
infection died in 32.6 months after hybrid treat-
ment from massive hematochezia and sub-
sequent hypovolemic shock, secondary after
recurrent aorto-intestinal fistula. Another two
patients underwent the removal of the infected
surgical grafts or stent-graft and the implan-
tation of new bifurcated surgical grafts. Thus,
the aneurysm-related mortality was 17%. Cumu-
lative survival was 100%, 83%, 83%, and 83%
after 3 months, 1 year, 3 years and 5 years, re-
spectively. Graft occlusion developed in 1 of
6 patients in 13 months after the right axillaro-
femoral bypass and femoro-femoral bypass.

S.S. Yang et al. presented an interesting
case of infrarenal aneurysm of the abdominal
aorta (Fig. 10). The patient had the history of
scoliosis and atrophic alterations in the right leg
after poliomyelitis. His anatomy was judged in-
appropriate for endovascular reconstruction.
For this reason the authors decided to perform
hybrid procedure using the modified Viabahn
technique of open revascularization. As the an-
eurysm’s neck was shifted to the left because
of scoliosis, the retroperitoneal access was
used for its exposure.

A curvilinear incision was performed on the
left side from the apex of the 12* rib to the
left lateral border of the rectus muscle.
Endoaneurysmorrhaphy with the use of PTFE
graft was performed. After creating an anasto-
mosis between the graft to the infrarenal aorta
and the left side of the common iliac artery, a
stent-graft was inserted in the atrophic right

external iliac artery for the minimization of con-
tralateral impact. Next, the endovascular ac-
cess to the right common iliac artery was ob-
tained. After the opacification of the right com-
mon iliac artery it was ligated. A Viabahn
stent-graft 6 x 150 mm was inserted in the ex-
ternaliliac artery and sutured end-to-end to the
right branch of the PTFE graft. The aneurysm
wall was closed over the graft (Fig. 11) (9).
Decreased arterial blood flow in the small
pelvis area resulting from unavoidable embo-
lism of the internal iliac arteries during endo-
vascular procedure of the common iliac artery
or AAA can cause pelvic ischemia. As arule, itis
well tolerated, however in severe cases pelvic
ischemia can manifest as refractory intermit-
tent claudication, vasculogenic impotence or
ischemia of the perineum, urinary bladder, rec-
tum and/or spine. N.A. Mansukhani et al. re-
ported the results of isolated endovascular
treatment of the common iliac artery aneurysm
and EVAR combined with unilateral EIA-IIA
shunt (10). During the operation the retroperi-
toneal space was exposed in the left or right
inferior quadrant. After the external, the inter-
nal and the common iliac arteries were exposed
and taken on loop, the proximal end of the in-
ternal iliac artery was sutured. Then a vascular
prosthesis (6 or 8 mm) was sutured end-to-end
to the distal end of the internal iliac artery,
proximally to the anteroposterior bifurcation.
The prosthesis was sutured end-to-side to the
external iliac artery, thus the iliac bifurcation
was re-created more distally (iliac reallocation)
(Fig. 12). All patients from this cohort (n = 10)
were males, aged 56-84 years (on the average
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Fig. 11. a - Viabahn stent-graft implantation in the right external iliac artery; b- end-to-end anastomosis between the left

branch of the expanded PTFE graft and Viabahn stent-graft.

Fig. 12. Surgical access (a). Hybrid EVAR with EIA-IIA bypass grafting and unilateral ligation of the IIA, end-to-side

anastomosis on the EIA, end-to-end anastomosis on the IIA (b).

71 years). Hybrid reconstruction consisted in
contralateral; coil embolization with subse-
quent EVAR with EIA-1IA shunts. Technical suc-
cess was achieved in 100%, there were no
perioperative deaths. Transitory paraplegia de-
veloped in 1 patient, another patient developed
intermittent claudication at the side of hypogas-
tric embolization contralateral to his iliac shunt,
the third patient developed postoperative impo-
tence. Long-standing complications, such as
intermittent claudication and postoperative im-
potence were seen in 20% of patients.

The first vascular occluder (AMPLATZER
VascularPlug Il) was inserted through the intro-

ducer and deployed by retracting it from the
introducer. The second occluder was deployed
in the infrarenal aorta proximally to the involved
segment. The third occluder was positioned
in the ipsilateral common iliac artery. In case of
secondary infected aneurysm, two occluders
were positioned in both common iliac arteries.
The authors have used in their first case the
FlexorAnsel introducer as well as two vascular
occluders; they were positioned into both bifur-
cation branches of the stent-grafts from the
transbrachial access instead of the femoral ac-
cess. In cases of iliac arterial aneurysms, the
non-affected femoral artery is punctured, the
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Fig. 13. EVAR and coil embolization of the left internal iliac artery (a), final angiogram after the creation of EIA-1I1A bypass (b)
and postoperative CT-angiogram with an original anastomosis between EIA and II1A

Fig. 14. the “chimney” technique with simultaneous enlargement of the proximal aorta cuff. MRT performed in 2 months
after the operation demonstrates the absence of recurrent endoleak and infignificant artefacts of the renal stents (arrow).

introducer is inserted into the common iliac ar-
tery, contralateral to the artery with infected
aneurysm, then the angiography of the com-
mon iliac artery is conducted. Two or three vas-
cular occluders are inserted proximally and
distally to the affected segment (Fig. 13)
A.Z.Vance et al. reported hybrid operation
using Snorkel stent for AAA rupture and blood
extravasation into the retroperitoneal space
connected with IA type endoleak. The access
was made to the right common iliac artery and
the left axillary artery. Two 65 cm long introduc-
ers 7Fr were inserted into the renal arteries
through the conduit. An additional SFr introducer

was inserted for the catheterization of the supe-
rior mesenteric artery during Snorkel stent
placement. Endurant Il measuring 36 x 36 x
x 50 mm was inserted from the iliac access to the
juxtarenal aorta and deployed with Reliant bal-
loon simultaneously with the implantation of DES
(7 x 59 mm and 1 6 x 59 mm) in the left and the
right renal arteries, respectively, using the “chim-
ney” technique. Final aortography and MRT per-
formed after 2 months-long follow-up (Fig. 14)
demonstrated the exclusion of the ruptured AAA
without signs of residual endoleak (11).

R.D. Bartolomeo et al. have analyzed the
data of several studies comprising each more
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Fig. 15. Computed tomography (CT) angiography revealed poor contrast filling of the aneurysmal sac during arterial phase

(a) and evident filling during the retarded phase (b).

than 10 patients, who underwent aortic stent-
grafting complemented by the EchimneyE pro-
cedure. The incidence of postoperative compli-
cations, including spine ischemia and respiratory
failure, is quite different after hybrid manage-
ment in comparison with traditional open surgical
treatment of TAAA. Only 3 series reported the
incidence of paraplegia > 10%. Good patency of
the visceral arteries was noted (90-100%). The
mortality rate varied from 0 to 35% (12).

Type B aortic dissection after EVAR is rare,
but it can cause catastrophic events, including
the rupture, the abnormal perfusion and the
enlargement of ther aneurysm. T. Shintani et al.
report a case of stent-graft migration caused
by type B dissection in a patient with favorable
anatomy in 2 years after EVAR. The patient un-
derwent hybrid procedure, which included
hepato-spleno-renal bypass with subsequent
placement of a stent-graft. During 2 year of the
follow-up after EVAR contrast CT revealed type
B aortic dissection going from the origin of the
left subclavian artery to the neck of the infrare-
nal aorta, as well as the dilatation of the whole
descending aorta, stent-graft migration, type |
endoleak and AAA dilatation from 60 to 65 mm
in diameter. The enlarged juxtarenal aorta pre-
vented the placement of the stent-graft below
the renal artery. Both renal arteries were 4 mm
in diameter, which was unsufficient for endo-
vascular reconstruction. Therefore, Shintani et
al. have chosen a hybrid procedure. After me-
dian laparotomy, a hepato-spleno-renal shunt
was constructed. The pleura dissemination with
metastases made it impossible to perform left-
sided nephrectomy of the kidney’s tumor. The
hepato-renal shunt was conducted from the
common hepatic artery to the right renal artery;
the saphenous vein being used as a conduit.
After the mobilization of the splenic artery,
spleno-renal bypass was performed with sub-
sequent penetrating anastomosis of the left

renal artery. Then the cuff of the Gore Excluder
graft was positioned in the aorta below the su-
perior mesenteric artery. Also, the right com-
mon iliac artery was grafted with Gore Excluder
up to the level of the right external iliac artery,
with coil embolization of the right hypogastric
artery. The final angiography did not reveal
type | endoleaks (13).

The rupture of the abdominal aortic aneu-
rysm (AAA) after endovascular reconstruction
of the abdominal aorta (EVAR) is a relatively
uncommon complication with registered inci-
dence of 0.9%. The main cause of such rupture
are type | or lll endoleaks, while AAA rupture
due to type Il endoleaks is extremely rare.
S. Koizumi et al. presented a case of post-EVAR
AAA rupture due to type Il and llIB endoleaks.
The patient was successfully treated using hy-
brid approach, with the open stage including
the ligation of the inferior mesenteric artery
(IMA) and the placement of a new stent-graft
inside the first one. About 6 months after EVAR
the patient suddenly experienced abdominal
pain during endoscopy performed in another
hospital. This pain kept increasing. CT revealed
the increase of AAA and a retroperitoneal he-
matoma. AAA rupture was diagnosed. CT angi-
ography demonstrated poor aneurysmal sac
filling with contrast medium (Fig. 15). The pa-
tient was transferred to the hybrid operating
room. The first angiography showed type Il en-
doleak in the inferior mesenteric artery. In view
of developing instability of the aneurysm, it was
decided to perform laparotomy for the ligation
of the inferior mesenteric artery. The repeated
angiography did not show the evidence of en-
doleak. However, taking into account the even-
tual involvement of other vessels, and the fea-
sibility of performing safe sacotomy without
cross-clamping the proximal segment of the
aorta in the absence of evident endoleaks,
it was decided to perform sacotomy for the
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evaluation of these vessels. After the transec-
tion of the aneurysmal sac and the removal of
the clot, no retroigrade blood flow was noted in
any of the arterial ostia. However, there were
two sites of blood leakage from the main stem
and one branch of the stent-graft, as well as
a leakage passing through the wall of the stent-
graft, which confirmed the presence of a IlIB
type endoleak. The sites of active bleeding re-
vealed during preoperative CT practically cor-
responded to the endoleaks’ location. As con-
comitant pathology made stent-graft removal
and replacement extremely invasive and dan-
gerous, it was decided to undertake a less inva-
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