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INTERVENTIONAL CARDIOLOGY

CpaBHHUTeNbHasA OLEeHKa KJIMHUYECKOro TeueHHs
U 6GAnXKalLero NporHo3a ocTporo HHgapKra
MUOKapaa c noabeMoM cermeHTa STy 60nbHbIX
c conyrcTBylowum COVID-19 u 6e3 COVID-19

N.N. Obpy4Hukoa?*, J1.M. MH36ypr?, N.E. YepHbilueBa?,
H.B. Lepetenwns, [.I. Mocennaxn' 3

! Kagpeapa nHTepBeHUNOHHON kapanoaHrmnonorim ®rAQY BO lNepsbii MITMY nmerHn .M. CeuyeHoBa
MunsapaBa Poccum (CevyeHoBckuvi YHuBepcuteT), Mocka, Poccusi

2bY3 MO “lomonenoBckas LieHTpasibHasl ropoackasl KinHudeckas 6osbHuua”, r. Jlomonenoso,
MockoBckasi 0611., Poccusi

3 Hay4HO-rpakTU4eCKuii LIeHTP MHTEPBEHLMOHHOV kapanoaHroiorum OrAOY BO lNepsebii MITMY
umenn V.M. CeveHoBa MuH3apasa Poccuu (CevyeHoBCkuii YHuBepcuTeT), MockBa, Poccusi

Yxe B nepByto BOJIHYy HOBOV KOPOHABUPYCHOW UHOEKUUN CTaro M3BECTHO O HEOIaronpusiTHOM BJINSIHUU
Bupyca SARS-CoV-2 Ha cepaeYyHO-cocyancTyto cuctemy. K HacTosiLLieMY BDEMEHMN HAKOM/IEHO MHOIO JINTE-
paTypHbIX AAaHHbIX O PAa3HbIX MexaHu3max rnospexaeHus muokapaa rnpy COVID -19, koTopbie B COBOKYMHO-
CTV BeAyT K BOBHUKHOBEHUIO TAKOro rPO3HOr0 OCJIOXHEHUS], KaKk MHPAapKT Myuokapaa. VIHpapkT Mvuokapaa
c noabemom cermeHTa ST (MUMcnST) ssBisieTcsi HEOT/IOXHbIM CEPAEYHO-COCYANCTbIM 3ab01eBaHNEM C BO3-
MOXHbIM CMEPTE/bHbIM MCX0A0M, TPEOYLMM BbICTPOro peneppy3noHHOro ge4eHusi. Bmecte ¢ Tem naH-
nemusi COVID-19 okaszana CylLleCTBEHHOE BJ/INSIHWE Ha oKal3aHue romolun naumeHtam ¢ MMcnST mn3-3a
peopraHn3aumnm cuctem 3apaBooxpaHeHuss. OCOOEHHO CUIbHO 3TO 3aTPOHYJIO NaLNWEHTOB C COYeTaHUueM
UMcnST un nHpekumm SARS-CoV-2, KOTopble HyxXaaanck B ObICTPON ANarHOCTUKE U MPOBEAEeHUN pernepoy-
3WIOHHOIO JIEYEHUSI, B YCIIOBUSIX U3OTSILUNN OT HEUHOULIMPOBAHHBIX MPaXAaH.

B3anmopaenicTBrue mexay aTuMu n Apyrumu oaktopamm 4acTuYHO HENTPaan30Basio OCHOBHbIE OCTUXEHUS
B neveHun UUMcnST, gocTurHyTbie 3a rnocaeaHue AecaTuieTysl, 4TO 3HaYUTEbHO YXYALLIUIIO MPOrHO3 y aTux
nauneHToB. B HacTosLeri cTatbe Mbl NPesoCcTaBuM CPaBHUTEJNIbHYIO XapakTepPUCTUKY KIMHUYECKOro Teye-
HUS1 1 BIvKariLLero nporHo3a 0CTPOro HGapKkTa Myuokapaa ¢ noaLemMom cermeHTa ST y nauneHToB C COMyT-
ctByroLmm COVID -19 n 6e3 Hero B nepnos naHaeMuu.

Lenb: onvicaHne pgemorpa@uyeckux, KINHUYECKUX, aHrmorpauyeckux, npoLeaypHbIX XapakTepucTuk
W roCcrnmTasibHOro rnporHo3ay nauneHTos ¢ MMcnST ¢ COVID -19 B cpaBHeHuy ¢ nauneHTamu ¢ MMcnST 6e3
COVID-19.

Mertoasbl. B uccnegosaHmne oo 180 6osbHbix ¢ ST-OVIM, HaxoAuBLUMXCS HA CTaUMOHAPHOM JI€YeHUU
B ZloMOoAen0BCKOV LiIeHTpasibHOM ropoAcko 6osbHuLe ¢ sHBaps 2021 r. no mavi 2022 r. lNauyeHTsl Obiv pas-
AeneHbl Ha ase rpynnbi: 80 naLuneHToB ¢ coyeTaHnem ST-OUM n COVID-19 coctaBuav 1-10 rpynny, OcTasibHble
100 naumneHToB ¢ ST-OUM, Ho 6e3 COVID-19 coctaBunu 2-10 rpynry.

Pe3ynbrartsl. [NauveHTsl B rpyrnne ¢ conytctryoLym COVID- 19 yalie rnmesny conyTCcTByoLme ¢pakTopbl pyUcka
cepAeyHO-CcocyamncTbix 3ab601eBaHui (MY>XXCKOV 0J1, apTepuasibHasl rMnepTOHUs, ANCTUNUAEMUS, CaxapHbii
avaober). MNMauneHTtsl B rpynne COVID-19 umenn 6osee BbICOKYIO CTerneHb TPOMO03a KOPOHAPHbIX apTepuii v
HU3KUV ycriex rpoueanyp B CPaBHEHWUN C KOHTPOJIbLHOV rpyrrnon. HecMoTpss Ha OTCyTCTBUE 3aAepXeK OT
MOMEHTA rOCTYIJIEHUS 10 Ha4as1a YPECKOXHOIro KOPOHaPHOro BMELLATe/IbCTBA, rOCMUTasIbHasl 1eTajlbHOCTb B
rpyrne naumMeHToB C HOBOV KOPOHaBUPYCHOM MHGeKLMer Oblia BhiLLe.

3aknoyeHune. Cneungunyeckme ocobeHHocTu y naumeHToB ¢ COVID-19, BkoHamoLUmMe rnoBbILLIEHHY TPOM-
60reHHoCTb, rnnokcemuto, cesidaHHyro ¢ OPLC (oCTpbivi pecrnvpaTopHbIvi AMCCTPEC-CUHAPOM), BEPOSITHOCTh
ropaxeHusi NaunMeHToB ¢ OOJIbLUMM KOJIMHECTBOM COIMYTCTBYIOLUNX CEPAECYHO-COCYANCThLIX 3aboseBaHuii, 1
CBSI3aHHOE C aTUM BoJsIee TsxXesloe TeYeHne NHPapKTa Myokapaa TpebyrT 0cob0ro BHUMaHUS U noaxoaa K
aTUM 60J1bHbIM. OAHAKO A1 OKOHYaTe IbHbIX BbIBOAOB Y PEKOMEHAALMI MO MPOPUAaKTUKe 1 J1e4eHUI0 601b-
HbIx ¢ co4eTaHnem ST-OUM n COVID-19 Heobxoanmo AasibHeliliee HakornmaeHue orbITa.

KmoyeBble cnoBa: vHGapKT muokapaa ¢ rnogbeMom cermeHta ST, HOBasi KOPOHaBUPYCHasi MHOEKUuS,
COVID-19, SARS-CoV-2, penep@y3noHHas Tepanusi, NepPBNYHbLIE YPECKOXHbIE KOPOHAPHbIE BMELLATE/IbCTBA,
TPOMOO3 KOPOHAPHbIX apTEPU
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Comparative assessment of the clinical course and
immediate prognosis of acute myocardial infarction
(AMI) with segment ST elevation (STEMI) in patients
with or without concomitant COVID-19
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Unfavorable consequences of SARS-CoV-2 virus for cardiovascular system became evident already during
the first wave of pandemics of the novel coronavirus infection. To date, one can find multiple publications
describing various mechanisms of COVID- 19-related myocardial damage, leading to the development of such
severe complication as myocardial infarction. ST-elevation myocardial infarction (STEMI) is an urgent and
eventually fatal cardiovascular condition requiring prompt reperfusion therapy. Meanwhile due to the
reorganization of healthcare systems, COVID-19 pandemics had a significant impact on the medical care of
patients with STEMI. It was especially evident in STEMI patients with concomitant SARS-CoV-2 infection, who
were in need of urgent diagnosis and reperfusion therapy while being isolated from non-infected patients.

The interaction between these and several other factors led to partial neutralization of the main advances in the
treatment of STEMI achieved during the last decades, which contributed to the worsening of prognosis in such
patients. We compare clinical course and early prognosis of STEMI in patients with and without concomitant
COVID -19 during pandemics.

Purposes: to describe demographic, clinical, angiographic and procedural characteristics and hospital
prognosis in STEMI patients with COVID-19 in comparison with STEMI patients not affected by COVID-19.
Methods. The study comprised 180 patients with STEMI who underwent in-hospital treatment in Domodedovo
central city hospital from January 2021 through May 2022. The patients were assigned to two groups:
80 patients with STEMI and COVID-19 (Group 1) and the remaining 100 patients with STEMI but without
COVID-19 (Group 2).

Results. The associated risk factors for cardiovascular diseases (male sex, arterial hypertension, dyslipidemia,
diabetes mellitus) were more common in patients with associated COVID-19. The patients with COVID-19 had
higher degree of coronary arterial thrombosis and lower procedural success in comparison with the control
group. Despite the absence in delay in door-to-balloon time, hospital mortality in the group of patients with new
coronavirus infection was higher.

Conclusions. Specific features of patients with COVID-19, including increased thrombogenicity, acute
respiratory distress-syndrome (ARDS)-related hypoxemia, the probability of infaction in patients with multiple
associated cardiovascular diseases and the resulting more severe course of myocardial infarction require
special attention and approach to these patients. However, in order to make definitive conclusions and to
provide the guidelines for the prevention and the treatment of patients with STEMI and concomitant COVID-19,
it is necessary to accumulate additional experience.

Keywords: ST-elevation myocardial infarction (STEMI), new coronavirus infection, COVID-19, SARS-CoV-2,
reperfusion therapy, primary percutaneous coronary interventions, coronary arterial thrombosis
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C koHua aHBapa 2020 r., koraa 6bina o6bsB-
nexna naHoemuna COVID-19, npumepHo 200 mnH
YyenoBek 3apas3nsiocb 3TUM 3aboneBaHueM, U3
KoTopbix 6onee 4 MmnH ymepno (1). K HacTos-
LEeMy BPeEMEHM HaKOMIeH OOLIMPHBIA MaTepu-
an o0 B3aMMOCBS3N CEPAEYHO-COCYAUCTbIX 3a-
6onesaHuin 1 COVID-19, B TOM yncne v o BNma-
HUXM BUpyca Ha BO3HWKHOBEHWE U TeYeHue
ocTporo nHdapkra mmokapaa (OMM). CospgaHo
60/bLLOE YNCNO PErMCTPOB OCTPbIX KOPOHap-
HbIX CMHAPOMOB Y nauneHToB ¢ COVID-19 (2).
Ha ocHoBaHUM OaHHbIX 3TUX PErMCTPOB Ceroa-
HS MOXHO CcuuTaTb A0Ka3aHHbIM, YTO BUPYC
SARS-CoV-2 cnocobcTByeT BO3HMKHOBEHMIO
OCTPOro KOpoOHapHoro cuHgpoma mn OUM.
M3BecTHO, 4TO NnpumMepHo oT 20 ao 36% naun-
eHToB ¢ MHpekuyen COVID-19 cTpagaloT T9-
XEeNbIM NOBPEXAEHNEM MMOKapAa C NOBbILLEH-
HbIMW MoKasaTensaMy CepaeYHbIX TPOMOHUHOB
B kpoBu (3). o pe3dynstatamMm npoBeaeHHbIX NUC-
CnenoBaHMi aBTOPbI CKIIOHUIUCE K BbIBOAY, YTO
naumeHTtol ¢ COVID-19 n OMM ¢ nogbemMom
cermeHTa ST (ST-OVMM) npencTaBnsaoT rpynny
BbICOKOI0O puYcKa C yHUKaslbHbIM1 gemorpadu-
YECKNUMU U KIMHUYECKUMIN XapaKTepucTuKkamMu.
OTM naumeHTbl Yalle MMenn Kak COMyTCTBYHO-
wme 3aboneBaHMs caxapHbiii auabdeTt u apTe-
puasnibHyo rmnepTeHsuto (4).

OoHMM 13 naTtoreHeTn4eckux ¢akTopoB
passutms OUM npu COVID-19 MmoxeT ObITb Ha-
6nopaowascs npm aTom 3aboneBaHnn runep-
Koarynsuus, Kotopas MOXeT Bbl3BaTb TPOMOO03
KOpOHapHbIX apTepuin u, kak cneactene, ONM
(5). CerogHs MOXHO cUMUTaATb A0KA3aHHbLIM,
4YTO NaumeHTbl ¢ coyeTaHmem OUMM c noave-
MoM cermeHnTa ST n COVID-19 nmetot 6onee
BbICOKYIO CTeneHb TpomMbo3a B KOPOHAapPHbIX
apTtepusax (58% npotu 39%, p = 0,003), uem
6onbHble ¢ ONM, He cTpagatowme COVID-19.
9710 TpebyeT y AaHHO KaTeropun 60NbHbIX Ya-
CTOro MCnonb30BaHUA MeToda Tpombacnupa-
LM1 1 penapaToB, UHTMOUPYIOLLIMX FNKOMNPO-
TeuH lIb/llla (14% npoTtuB 7%, p = 0,048; 34%
npotue 21%, p = 0,015 cooTBETCTBEHHO) (6).
Mommmo atoro, COVID-19, kak noboe Bocna-
nnTenbHoe 3aboneBaHne, MOXET MPOBOLMPO-
BaTb AecTabunmaauuto CTPYKTYpPbl aTepoCcKe-
pPOTUYECKON BNALKN N TEM CaMbiM 3anyckaTb
MPOLLEeCC MOBbILLIEHHOro TpoMboobpa3oBaHus.
Cnepyet yuntbiBaTb M TO, 4TO Npm COVID-19
VMEeT MeCTO TsXeNlas MHTOKCUKALLUA U TMMOoK-
Cusl BCEro opraHuama m3-3a HEBO3MOXHOCTU
HOpMaNibHOro rasoobmMeHa B Jlerkux, 4To
B CBOIO O4epEenb MOXET BbI3blBaTb 3HAYUTENb-
HbIi amcbanaHc mexagy noTpebHOCTbIo MMO-
Kap4a B KMCNOPOAE 1 ero OCTaBKOW K MblLULLE

cepaua. 310 B KOHEYHOM UTOre Takke MOXeT
npueoanTb K OMM 2-ro Tuna. Takum obpasom,
y 605bHbIX COVID-19 nmeetcs BbICOKUIA PUCK
pa3sutua OMM c npucywymn aTomy 3abone-
BaHMIO rPO3HbIMU MNocneacTeusmMn. B cBasm
C 9TMM cneayeT OTMETUTb, 4TO ecnu npu
COVID-19 npoucxoauT MNoBpeXAeHne MMUO-
Kapaa, TO 3HauuTeNbHO BO3pacTaeT PUCK
cmepTun (7). DTO MOXHO cuuTaTb JIOTUYHbLIM,
Tak KakK NpekpacHO M3BecTHOo, 4To OUM cam
no cebe ABAFETCA OOHUM U3 CaMbIX FPO3HbIX
OCJTIOXHEHUM nwemmyeckon 6onesHu cepgua
(MBC) ¢ BbICOKMMU NOKa3aTeENs MU JieTanbHO-
CTU W MHBanuausauuu. A npu codyeTaHuu
C TakMM Xe cepbe3HbiM 3aboneBaHMeM, Kak
COVID-19, nporHo3 MoxeT ObiTb €eLle XyXe.
CnepoBatenbHO, Oas ycnewHon ©O0pbObI
C KOMOUVHauuen gByx MPOrHOCTUYECKN CIOX-
HbiXx 3a60NeBaHnn KparnHe Heob6XoaMMO TLa-
TeNIbHOE WN3y4YEeHMEe KaK MaTOreHeTu4yecKmx,
TakK N KIIMHNYECKUX 0COOEHHOCTEN 3TMX Naum-
E€HTOB.

K HacTosLLEeMY BPEMEHM BbINOJSIHEH PAa, UC-
CNnefoBaHui MO U3YYEHUKO COCTOSIHUSA KOpPO-
HapHOro pycna y NauueHTOB C COYeTaHMEM
ST-OMM n COVID-19. lNo paHHbIM MeTaaHa-
nM3a natu 9TUX KUccnegoBaHUi, B KOTOPbIX
CYMMapHO ObINn 1M3y4eHbl AaHHble 2266 naum-
€HTOB, He OblI0 BbISIBIEHO CTATUCTUYECKU
3HAYUMbIX PasAMYMin N0 TSXKECTU U 4acToTe
CTEHO3MPYIOLLLE-OKKTIO3NPYIOLLNX MOPaKEHN
OTAOENIbHbIX KOPOHAPHbIX apTepun Mexay na-
unentamm ¢ ST-OMM B codeTaHum ¢ SARS-
CoV-2, c ogHOI CTOPOHLI, N BONbHbIMU C ST-
OWM, Ho 6e3 SARS-CoV-2, c Apyrol CTOPOHHI
(8). OgHako, Kak OTMeyanochb paHee, y naum-
€HTOB C COYeTaHMeM [OBYX Ha3BaHHbIX BbllLe
3aboneBaHUIn oTMedanacb 3Ha4YUTENbHO 6O0-
Jflee BbiCcOKas 4yactoTa TpoMO03a KOPOHAPHbIX
aptepun (58% npotue 39%, p = 0,003), 4to
TpeboBano 60siee 4acTOro MCrosb30BaHUS
MeToga Tpombacnmpaumm n UCnoNb30BaHUS
MHrMéutopoB rmukonpoTteunHa llb/llla B aTon
rpynne 6onbHbIX (14% npotne 7%, p = 0,048;
34% npotuB 21%, p = 0,015 cooTBETCTBEH-
HO). ABTOPbI Takxke oTMevanu, 4To y nauneH-
TOB C covyeTaHmem ST-ONM n COVID-19 vawe
Habnogann TPomMO03 CTEHTOB KOPOHApPHbIX
aptepui (6% npotmne 1%, p = 0,002). Cnenyet
0c000 OTMETUTb U TOT (PakT, YTO U3YYEHHble
rpynnbl 60NbHbLIX 4OCTOBEPHO HE pasnnyanmchb
HM NO BPEMEHW, NpoLlealeMy Mexay Hava-
JIOM @HIrMHO3HOro NpUcTyna 1 aHO0BaCKYyAspP-
HOW Npouenypor BOCCTAHOBNEHWNS KPOBOTOKA
B MHPAPKT-OTBETCTBEHHON apTEPUMN, HU MO
pe3ynbTatam 9Tux npouenyp (no knaccmopu-
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kaumm TIMI). Mexay Tem B rpynne naymMeHToB
C co4eTaHHoOM natonoruen dpakuma Belibpoca
(PB) neBoro xenynouka (JIK) Obina noctosep-
HO HMXe, YyeM B rpynne 60JbHbIX, MMEBLUMX
Tonbko ST-OVM. 3Tn xe nccnegoBaHus noka-
3anu 6onee BbICOKYID rOCMNUTalbHYIO NeTalb-
HOCTb cpeau nauyeHToB ¢ ST-OMM un conyt-
ctBytoLmmMm COVID-19, yem y naupentos ¢ ONM,
Ho 6e3 COVID-19 (22,1% npotuB 5,8%).

OpnHako cnegyeTt OTMETUTb, YTO UccnegoBa-
HUI B 9TOM HarnpaBfieHN Masio 1 HeoOXoaMMO
HakannMeaTb OafibHENLINM OMNbIT, B OCOOEHHO-
CTW MPU pasHbIX BapmMaHTax MeamnKkaMeHTO3HO-
ro 1 3HO0BACKYNSAPHOrO SIe4YeHus.

B cBA3n ¢ aTM Hamu OblIO NpoBEeAeHo UC-
crnepoBaHue, LEenbio KOTOPOro siBuflacb cpas-
HUTENbHAsA OLLEHKA AAHHbIX KIIMHUYECKOro Te-
yeHns u OGnwxanwero nporHo3a ST-OMM
y 605bHbIX ¢ conyTcTBylowmM COVID-19 n 6e3
aToro 3aboneBaHus.

KnnHuyeckas xapakrepucTuvka
OOJNIbHBIX U METOAbI UCCJIeA0BaHNS
n neyeHusa

B nepuop nmaHgemum HOBOW KOPOHAaBUPYC-
HOM UHpekuMmn B JJOMOOEOOBCKON LEHTpalb-
HoW ropopackoin 6onbHuue (ALIMB) 6bino opra-
HM30BAHO NMPOPUSIbLHOE OTAENEHME O/ OKa3a-
HUSA HEOTIOXKHOM MOMOLLM NALMEHTaM C OCTPbIM
HapyleHneMm KpoOBOCHabxeHus  ceppua
(oCTpbI KOPOHAPHBLIA CUHOPOM) N FOJIOBHOIO
mo3sra (OHMK), y koTopbIXx MMenucb nogo3pe-
HUA nnm 6bin noaTeepxgeH COVID-19.

na pnarHocTnyeckmnx u nedebHbix aHOO0Ba-
CKYNSAPHbIX npoueanyp y 6onbHbix COVID-19
B 60NbHULE Oblna BblAeNeHa ogHa U3 PeHTreH-
OMepauUVOHHbIX, FAe KPYMIOCYTOYHO (7 OHewn
B HEOEs0) BbINOJHAANCH OMArHOCTUYECKME U
ne4yebHble npouenypbl. OoHOBPEMEHHO B 60J1b-
HULE B aHaNIOMTMYHOM pexunmMme OYHKLMNOHMPO-
Basia gpyras peHTreHornepaumoHHad, Kotopas
obcnyxuvBana nauyveHToB, He WHOUUMPOBAH-
HbIX BUpycom SARS-COVID-2. CnegoBaTtebHO,
NOTOKN “UHPULMNPOBAHHLIX” U “He UHPULNPO-
BaHHbIX” NMAaLMEHTOB OblSIN N30NMPOBaHbI OPYr
OT gpyra.

B nccneposanue Bowno 180 60nbHbIX ¢ ST-
ONM, HaxoOUBLUMXCSI HA CTALUMIOHAPHOM Jleye-
HUM B JJOMOOEOOBCKOW LEHTpasnbHOW ropoa-
cKol 6onbHuULE ¢ aHBapa 2021 r. no man 2022 r.
OVM puarHocTMpoOBaan Ha OCHOBaHUM HanNu-
4YMS TUMUYHBIX @HTMHO3HbLIX OOJNen, xapakTep-
Hbix oAna OVM nameHeHnn Ha OKIT (aneBauns
cermeHTa ST > 1 MM B ABYX 1 6onee cMexXHbIx
OTBEAEHUSAX OT KOHEYHOCTEN n/mnn >2 MM B
rPYAHbIX OTBEOEHUSX, WM MNOSABNEHUSA paHee

He AnarHoCTUpPOBaHHOW OnoKaabl NEeBOW HOX-
Ky nyyka ['vca), noBbILLEHNS YPOBHA MapKepoB
Hekpo3a Muokapga (TponoHumHa). COVID-19
Obls1 NIOATBEPXAEH C MOMOLLbIO NONIMMEpPa3HO
LLenHoW peakumu ¢ obpaTHOM TpaHCKpUnumen.
80 nauymeHTOB C co4yetaHmem ST-OUM u
COVID-19 coctaBunan 1-10 rpynny, ocTtanbHble
100 naumeHToB ¢ ST-OUM, HO 6e3 COVID-19
cocTaBuan 2-10 rpynny.

Bcem nauyieHTam BbINONHANM BCe HEOOXO-
ONMbIE KITMHUYECKME NCCNegoBaHus, CTaHOapT-
Hble nabopaTopHble uccnenoBaHus (0OLMIA
N BUOXMMUYECKUIA aHanNn3bl KPOBU) U yibTpa-
3BYKOBOE MCC/iegoBaHMe cepaua u cocynos.
MaupeHtam 1-m rpynnbl OONONHUTESNIbHO Bbl-
MOJIHANM nccnegoBaHve kposu Ha C-peakTuB-
HbIn 6enok (CPB) n D-gumep, a Takke KOMMbIo-
TepHyto Tomorpaduio (KT) opraHoB rpynHom
kneTkn 6e3 KoHTpacta. CteneHb nopaxeHus
JNIErknux OuUEHMBaNM C NOMOLLbIO LUKaNbl BU3Y-
anbHOW OUEeHKU nerkux LleHTpa anarHoCcTukm n
TenemeanumHbl CLLUA, cospaHHOM Ha Bpems
MaHOeEMMM HOBOM KOPOHABNPYCHOW MHMEKLNN
(9). KnnHmnko-aHamHecTnyeckmne n nabopatop-
Hble AaHHble NpeacTaBneHbl B Tabn. 1.

Kak BugHo 13 tabn. 1, B 06eunx rpynnax npe-
obnaganu npeactaBUTeNU Myxxckoro nona. o
TakuM rnokasatendm, Kak BO3pacT, xapaktep
aHrMHo3Horo npuctyna, @B JIK, 3K, rpynnsl
CYLLEeCTBEHHO He pasnunyanuce. Mexay Tem
y NauueHToB 1- rpynnbl HECKOJbKO Yalle Ha-
onogann caxapHbin anabeT, cepaevyHO-Cocy-
OncTble 3aboneBaHns 1 Npouenypbl peBacky-
napusaumm B aHamHese (AKLL n YKB).

Cnenyet ocob0 OTMETUTb, YTO NaLMEHTbI
1-n rpynnbl NpyY NOCTYMJIEHUX B CTauuoHap
yaule MMEeNN OTeK JIENKUX U KapAUOreHHbIN LLOK
(21,25% npoTtnB 15%), a Nnpw BbINMUCKE MO AaH-
HbiM OxoKIm nmenn ®B JIK Huxe, 4yem B KOH-
TponbHOW rpynne (46,5% npotus 48,03%).

[Mpu NOCTyNeHUN B CTaLMoHap BCEM Maum-
€HTaM, COrNaCHO PEKOMEHAALMNAM MO JIEHEHUIO
ST-ONM, ypreHTHO BbIMONHANN CENEeKTUBHYIO
KOpOoHaporpaduio 1 nNpu NokasaHUax 4YpeckoX-
Hble KOpoHapHble BMewaTtenscTea (HKB).

PeHTreHaHO0BaCKyNApHYIO ANArHOCTUKY U
NledyeHme npoBoaunm Ha annapate SIEMENS
ARTIS ZEE v PHILIPS ALLURA. JaHHble cenek-
TUBHOW KOpPOHaporpapum n aHO0BaCKYIAPHbIX
BMELLATENLCTB aHaIM3upoBann AgBa cneuma-
NcTa No PEHTIrEH3OHA0BACKYNAPHBIM METOAaM
OMNarHOCTUKN 1N NeYeHnst. TaXeCcTb NopaxeHums
KOPOHApPHOro pycrna OueHMBanu Mo Likane
SYNTAX Score; CKOpPOCTb KpPOBOTOKa MO WH-
dapkTceasaHHon aptepumn (MCA) oueHuBanu
no wkane TIMI (Thrombolysis in Myocardial
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Ta6nuua 1. KnuHuko-aHaMHeCcTUYeckme 1 NabopaTopHble AaHHbIe U3YYeHHbIX rpynn G0bHbLIX

1-arpynna 2-q9 rpynna
Moka3artenb ST-OUM + COVID ST-OMM 100/100%
n=80 n=100

BospacrT, roabl 64,72+ 61,05+

(32-93 ropa) (36-89 ner)
Myxckoi non 56 (70%) 77 (77%)
OB JIK, % 46,5 48,03
ApTepuranbHas rmnepTeH3ns 67 (83,75%) 86 (86%)
CaxapHblit anabet 29 (36,25%) 8 (18%)
M'nepxonectepuHemus (OXC >4,0 mmonb/n) 42 (65%) 86 (86%)
CepaeyHo-cocyaucTble 3aboneBaHnst B aHamHese (MBC) 25 (31,25%) 8 (18%)
YKB B aHamHese 13 (16,25%) 6 (6%)
AKLL B aHaMHe3e 1(1,25%) 0
AneBauus cermeHTta ST nNpu NOCTYNNEHUN 79 (99%) 99 (99%)
TunnyHas aHrMHo3Has 60s1b NPU NOCTYMEHUN 76 (95%) 100 (100%)
lNoBbILLEHNE TPOMOHMHA O (100%) 100%
OCCH (KILIP 1-2) 85 (85%) 63 (78,75%)
OCCH (KILIP 3-4) 5 (15%) 17 (21,25%)

Infarction), a cteneHb TPoM603a B KOPOHAPHbIX
apTepusix — C ucrnonb3oBaHnem Lkanbl TIMI
thrombus grade (TTG). lemognHamMmunyeckm 3Ha-
YMMBIM CUYMTANIOCb CYXEHMEe MNpoCcBeTa KOpOo-
HapHoW apTepun 6onee 75%. Nog, MHorococy-
ONCTbIM MOPaXEHMEM MNOHMMANOChb Hannyue
CTEHO30B OBYX N 0O0Jlee OCHOBHbIX aNUKapan-
aNlbHbIX apTepuin U/MNN NX KPYMHbIX BETBEW
(anameTpom >2,5 MM). YCnelwHbiM pesynbra-
ToM YKB cuumtannm KpOBOTOK MO apTepusim
TIMI 3 c octaTo4HbIM CTEHO30M <20%.

Mepepn Havanom YKB BCe nauuieHTbl nony-
Yanuy Harpy304Hylo 03y aueTuicanuumnioBom
KMCNOTbI M KNONUOOrPENs/TMkarpenopa, a Takke
HedbpakuMOHMPOBaHHLIM renapuH oo 4000 ME
Ha aTane cKopon MeanUUHCKOW MOMOLLA.

Bo Bpems npouenypbl peBackynsipmsaumm
ansa npodunakTuku TpoMm6006pasoBaHUs B Ka-
TeTepax BHyTpuapTepuasbHO BBOOMIICA He-
dOpPakUMOHNPOBAHHBINM FenapuH M3 pacyeTa
100 ME Ha 1 kr macchol Tena. lNocne YKB Bcem
naumeHTamM CpOKOM Ha OAVH rog, HasHavanam
acnupuH, KNoONMaorpen/Tukarpenop (B reyeHne
12 mec), 6eTa-agpeHoba0KkaTopbl, UHIMOUTOPbI
aHrMoTEeH3UHMpeBpawamwero @epmeHTa
U cTaTuHbl. lMauneHTbl 1-W rpynnbl C Uesblo
Nle4eHns KOPOHaBUPYCHOM WHEKUUN Mosny-
yanu NPOTUBOBUPYCHbLIE npenapartbl (daBu-
nupaBsup), MIOKOKOPTUKOCTEpouabl (Oekca-
MEeTa30H, NPEAHM30SIOH), aHTUKOArynsgHTbI
(HN3KOMONEKYNISPHLIA renapuH, ¢doHaanapu-
HYKC HaTpus), aHTnbakTepuasnbHble fe4yebHble
cpeactea (uedanocnoputbl |l nokoneHund,

Makponugbl, GTOPXMHOJMOHbI), a Takke NHPY-
3MOHHYIO Tepanuio.

MepBUYHBIMN KOHEYHBIMU TO4YKaMW KCChe-
0oBaHUSA ObISIN Takne KapaMoBaCKYsiPHbIE CO-
6biTua (MACE), kak netanbHOCTb (kapauanb-
Has N He KapauasbHasi), MOBTOPHbIN MHMaPKT
MuMnokapaa v rnoBTOPHOE BMeELIATEsNIbCTBO Ha
LLeNeBbIX U HeuenesBbix apTepusix, TPoMbo3
CTeHTa B Nepunog CTauyioHapHOr o JIie4EeHMUS.

Pe3ynbraTtbl

BbinonHenHas y naumentoB 1-n rpynnbl KT
Nerkux B 60NblUMHCTBE crydaeB (85,7%) BbisiB-
nana Te Win KHble NPU3HaKM BOCMaNIEHUs ner-
kmx. Mpn atom nopaxeHne KT1 6buio y 23
(28,75%),KT2 -y 20 (25%), KT3-y 13 (16,25%)
nKT4y 13 (16,25%) naumeHToB (TabnN. 2).

MNospexaeHne muokapaa JI)K B n3y4eHHbIx
rpynnax 60JibHbIX pacrnonaranochb Crenyowmm

Tabnuua 2. TAxecTb nopaxeHus Nerkux no AaHHbiM KT
nerkux B rpynne G0JbHbIX (LIKana BW3yasbHOW OLIEHKK
nerkux UeHTpa guarHocTvkm n TenemegmumHbl CLUA)
Y U3Y4EHHbIX O0JbHbIX

TaxecTb nopaxeHuUs KonuyecTBO 60/bHBIX
no paHHbim KT (n=80)
KTO 11 (13,75%)
KT1 23 (28,75%)
KT2 20 (25%)
KT3 13 (16,25%)
KT4 13 (16,25%)

CpaBHuTENIbHAs! OLEeHKa KJIMHUYECKOro TedeHusl v bmxariluero rnporHo3a oOCTporo MHpapkTa
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Ta6nuua 3. Jlokanusaums ST-OMM neBoro xenymoyka
B M3YYEHHBbIX rpynnax

Jlokanusauus KonunuyectBO 00JIbHbIX
MHd)ap(K;_?El\mt))Kapna 1-arpynna | 2-arpynna
NeBoro Xenyaouka n =80 n=100
(no paHHbIM JKT) (100%) (100%)
MepenHsa cTeHka 26 (32,5%) 35 (35%)
MNepepHebokoBas cTeHka 7 (8,75%) 2 (2%)
BokoBasi cTeHka 3 (3,75%) 3 (3%)
3agHas cTeHka 41 (51,25%) 57(57%)
3aaHebokoBasi CTeHKau 2 (2,5%) 0
LinpkynspHoe nopaxexue 1(1,25%) 3 (3%)

obpasom (Tabn. 3): ST-OMM 3agHen CTeHKU
JIK 6bin guarHocTtmposaH y 41 (51,25%) naun-
eHTa 1-1 rpynnbl n 57 (57%) naumeHToB 2-1
rpynnbl; y 26 (32,5%) ny 35 (35%) naymeHToB
COOTBETCTBEHHO MOBPEXAEHME MMoKapna
pacnonaranocb Ha nepegHen cteHke JIK; ewe
y 7 (8,75%) n 2 (2%) nauyeHTOB NOBPEXAEHNE
Muokapaa 6b10 PacnosoXeHo Ha nepeaHebo-
KOBOI cTeHke JDK; moBpexaeHue mumokapaa
©okoBol cTeHkn JIXK Habnoganm y 3 (3,75%)
60nbHbIX 1-11 rpynnbl u 3 (3%) naumMeHToB 2-i
rpynnel; y 2 (2,5%) naumeHToB 1-n1 rpynnb
6bIno 3aaHebokoBoe nopaxeHne JK; ny 1 (1,25)
60nbHOro 1- rpynnbl 3 60NbHLIX (3%) 2-i Ha-
onopanu unpkynspHoe nopaxeHue JIK. Takum

obpasom, kak cneayeTt na Tabn. 3, Nno nokanu-
3aumn ST-OVIM He Oblno 3HAYMMON pPa3HULLbI
MeXay U3y4eHHbIMM rpynnamm 60NbHbIX.

B T1abn. 4 npencrtaBfieHbl AaHHbIE CEIeKTUB-
HOW KOpoOHapoaHrnorpadmm B U3YYEHHbIX
rpynnax 60/bHbIX.

Kak BugHO 13 1abn. 4, nauneHTbl C covyeTa-
Huem ST-OMM n COVID-19 (1-4 rpynna) 4auie
MMEeNn MHOrococyaucToe nopaxeHue (65%
npotne 60%), 4eM naumeHTbl 2-i rpynnbl.
Mpynnbl 3HAYMMO He pasnMyanncb Mexay co-
6011 N0 YacToTe BOBNEYEHUS OTAENbHbIX KOPO-
HapHbIx apTepuin B OMM, ogHako cnenyer OT-
MEeTUTb, 4TO B 1-1 rpynne B 4 (5%) cnyvasx
Habnwgann ocTpblil TpoMb603 6Gonee ogHOMN
KOopoHapHow apTepun. NonHyto okkno3nio MOA
HEecCKONbkKOo pexe Habnwopanu B 1-i1 rpynne
(42,5% npoTtuB 56%). B 1O )€ Bpems, B 1-i
rpynne 4vawe Habnwogann dnoTmpylowne
TpoMb6bI (TTG 3—4) 6e3 NoNHOM OKKO3UM NPO-
ceeTa aptepun (22,5% npotuB 2%). Takxe
yawie B 1-11 rpynne Habnopan TpomM003 CTeH-
TOB (5% npoTtme 1%). CnenyeT OTMETUTb, YTO B
1-1 rpynne B 3 cny4yasx oCcTpbIi TpOMOO3 Ha-
6nopann B CTEHTax, YCTAHOBJIEHHbIX YyXe
B ALIIE B ocTpon dpase ST-OVM. B gByx n3 HUX
pekaHanmMaauma Tak U He Oblna OOCTUrHyTa
naxe Ha doHe MHPY3UN UHIMOUTOPOB MNUNKO-
npoteuHa llIb/llla. Takke B 1-i rpynne 4awie
NPUMEHSNN MeToAMKY Tpombacnupaumu mu3s

Ta6nuua 4. [laHHble CeNeKTUBHOM KOpoHapoaHrmorpadbum B 3y4eHHbIX rpynnax 60sbHbIX

KonuyecTBO 60bHBIX
MNokasarens 1-a rpynna 2-q rpynna
n =380 (100%) n=100 (100%)

OnHococyamcToe nopaxeHve 24 (30%) 38 (38%)
MHorococyamcToe nopaxeHue 52 (65%) 60 (60%)
NudapkT-oTBETCTBEHHAs apTepus (MOA):

MMXXB JIKA 28 (35%) 37 (37%)

MKA 35 (43,75%) 46 (45%)

OB JIKA 5 (6,25%) 12 (12%)

OB JIKA 1(1,25%) 1(1%)

BTK JTIKA 3 (8,75%) 2 (2%)
MonHas okkno3us NOA 34 (42,5%) 56 (56%)
femoamHaMmyeckunii 3Haummeli cteHo3 MOA 24 (30%) 40 (40%)
®dnoTupyowme Tpombel B MIOA 18 (22,5%) 2 (2%)
Tpom0603 paHee YyCTaHOBJIEHHOMO CTEHTA 8 (5%) 1(1%)
Bcero BbINOMHEHO 3HA0BACKYNSPHbIX 1Ie4ebHbIX NpoLesyp 74 (95,6%) 98 (98%)
BoccTaHoBneH kpoeoTok TIMI 3 68 (85%) 96 (96%)
Tpombacnmpaupst ns MOA 14 (17,5%) 4 (4%)
MpumeHeHre nHrMbruTopoB rukonpoTenHa llb/lla 20 (25%) 13 (13%)
TpombonuTnyeckas Tepanus Ha AOrocnmTansHOM aTane 8 (10%) 7 (7%)
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Ta6nuua 5. CpaBHuTEnbHAA OLEHKA CTeneHn Tpombo3a
Y U3Y4EHHbIX NALUNEHTOB

KonuuectBo 60NbHbIX
TIMI thrombus
grade (TTG) 1-a rpynna 2-arpynna
n=80(100%) | n=100 (100%)

CpenHee 3,2 2,8
3Ha4yeHne
TTGO 25 (31,25%) 40 (40%)
TTG 1 4 (5%) 2 (2%)
TTG 2 2 (2,5%) 0
TTG 3 5 (6,25%) 2 (2%)
TG 4 14 (17,5%) 0
TIG5 34 (42,5%) 56 (56%)

Tabnuua 6. CpaBHUTENIbHAS OLIEHKA TSXECTU NopaxeHns
KopoHapHoro pycna no wkane SYNTAX Score y n3y4eHHbIx
naumueHToB

KonuuyecTBo 60bHbIX

SYNTAX Score,
Ganibl 1-a rpynna 2-arpynna
n=80(100%) | n=100 (100%)

CpenHee 17,6 14,2
3HayeHue
SYNTAX < 22 54 (67,5%) 85(85%)
SYNTAX 23-32 17 (21,25%) 8 (8%)
SYNTAX > 33 9(11,25%) 7 (7%)

Ta6nuua 7. Pe3ynbTaTbl 9HAOBACKYNSPHBLIX MPOLEAYP
1 rocnuTanbHaa NeTanbHOCTb Y U3YYEHHbIX OObHbIX

KonuyecTBo 60MbHBIX
1-a rpynna 2-a rpynna
n=80(100%) | n=100 (100%)
BoccTaHoBneH 68 (85%) 96 (96%)
kposoTok TIMI 3
HeypayHble 6 (7,5%) 2 (2%)
MonbITKA
pekaHanmaauum
locnuTanbHas 17 (21,25%) 2 (2%)
NeTanbHOCTb

MNOA (17,5% npoTtuB 4%) 1 NCNob30BaNU NHIM-
6utopbl rukonpoTeunHa llb/llla (25% npoTtuB
13%). Ocobo cnenyeT OTMETUTb U TOT akT, YTO
B 1-1 rpynne 66110 60bLUE HeYAQ4YHbIX MOMbITOK
pekaHanusdauun NOA (7,5% npoTuB 2%).
YuntbiBas, 4to npm COVID-19 yacTo Habnio-
[aeTcs Takoe OCNOXHEeHMe, Kak rmnepkoarynis-
LIMOHHBI CUHOPOM ¢ TpoMbo3amMu 1 TPoMOO-
amMbonusiMn B apTepuasibHOM U BEHO3HOW CU-
cTemMax, OOMOSIHUTENBbHO OUEHMBaNN CTEMEHb
TpomMb03a B KOPOHAPHbIX apTeEPUAX C UCMOJIb-

3oBaHmeM wkanbl TIMI thrombus grade (TTG)
(10). Kak BuaHO w©n3 Tabn. 5, nayuneHThl
¢ COVID-19 nmenu 6onbLuyto 4HacToTy TPOMOO-
3a KOPOHapHbIX apTepunt (3,2 npoTtus 2,8).

Takke NpoBOAUNN CPABHUTENBHYIO OLEHKY
TAXKECTU MOPAXEHNS KOPOHAPHOIo pycna c nUc-
nonb3oBaHuem Lwkanbl SYNTAX Score B 06eunx
rpynnax. LLkana SYNTAX Score siBnsieTca He-
3aBMCUMbIM MPEOUKTOPOM HebnaronpuaTHbIX
KapanasnbHbIX COObLITUI Y NAUMEHTOB, MNOABEP-
rarowmxca YKB, n asngaeTtca AonONHUTENbHbIM
$akTopoM pucka HebnaronpuUsTHbIX MCXOO0B
Ha rocnuTasibHOM 3Tane y 60JbHbIX C covyeTa-
Hnem OMM n COVID-19. Kak BugHo 13 tabn. 6,
KONMYECTBO BOJbHbLIX C TSXEsbIM NOopaXXeHneM
KOpOHapHoro pycna no wkane SYNTAX Score
6b1710 BhiWe B 1-1 rpynne nauneHTos (17,6 npo-
VB 14,2).

OueHka pe3ynbTaToB 3HAOBACKYISPHbIX
npouenyp v Ux BAUSHWUE HA rOCNUTaSIbHbIA NPO-
FHO3 Y W3Y4YEHHbIX OONbHbIX MpPeacTaBfeHa B
Tabn. 7. Kak BUOHO M3 OaHHbIX Tabn. 7, B 1-1
rpynne ObJI0O MEHbLUE YCMNELUHbIX Mpoueayp
BOccTaHoBneHusa kposotoka B MIOA (85% npo-
TMB 96%) U COOTBETCTBEHHO OO0Jiblle Heyaaud-
HbIX MOMbITOK pekaHanu3aun (7,5% npoTtmBe
2%). YTO KparHe BaxkHO, rocnuTanbHasa neTtasb-
HOCTb B 1-11 rpynne Takke Oblna 3HAYUTENIbHO
BblLLE, YeM BO 2-1 rpynne (21,25% npotus 2%).

OO6GcyxaeHue

Heckonbko paboT ObM MOCBSLLEHbI KIINHU-
KO-aHrmorpauieckum OoCOOEHHOCTAM Yy 3TUX
naumeHToB (11-13). N3-3a cTpaxa 3apa3unTbcs
B cTaumoHape COVID-19 oHM no3agHo obpalua-
NNCb 3a MeOULIMHCKOM MOMOLLBIO, 4acTo Mo-
cTynanan B TAXESIOM COCTOSAHUM C KapanoreH-
HbIM LLIOKOM, C AJIUTENIbHbIM BpeMeHeM 00LLEeN
nwemun. Mx pexe HanpaBnsam Ha KOpoOHapo-
rpacduio n BbinosHaAn YKB. B COBOKYNMHOCTU
3TO NpPMBOAMNO K HEGNAronpuaTHBIM MCXOaaM
M BbICOKOW rOCNuUTanbHOM NieTanbHOCTMU.

MNpoBeneHHOe HamMK nccnenoBaHue, BKJIIIO-
yatoutee 80 nauneHToB ¢ codeTaHmem ST-ONM
n COVID-19 n 100 naumeHToB TONbKO C ST-
OVM, KOoTOpble CAYXWUIM KOHTPOJIbHOMN rpyn-
rnon, B LENOM HaxoOuTCsl B COrflacun C UMELo-
WMMUCS YyXKe mnccnegoBaHUs MU MO KIIMHUKO-
nemorpadumnyeckmm mn  aHrmorpaduyHecknm
OaHHbIM y MaumeHToB ¢ coyeTaHnem COVID-19
n ST-ONM. Takxe cnenyet OTMETUTb, 4YTO 3Ta
rpynna naumMeHToB B LLESIOM CYLLUECTBEHHO He
oT/iMyanacb NO KJIMHUKO-OAeMorpaduniecknm
nokasaTtensamM OT OOJIbHbIX, UMEILIUX TOJbKO
ST-OMM. OpgHako, No Hawum HadbMaEeHUAaM,
cpegu nauyieHTOB C COYEeTaHHOW naTosiormen

CpaBHuTENIbHAs! OLEeHKa KJIMHUYECKOro TedeHusl v bmxariluero rnporHo3a oOCTporo MHpapkTa
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(caxapHbih pnabeT, cepaeyHO-CcocyaucTble 3a-
6oneBaHMsa M NpoLueaypbl peBackynapmusaumm
B aHamHe3e (AKLLU n YKB)) Habnoganu vaule.
3TuM conyTCTBYOLLME COCTOSHUS camMu no cede
ABNATCA dpakTopaMy pucka KopoHapHoi 60-
ne3Hn n bonee TSXenoro Te4eHMss OCHOBHOIMO
3abonesaHuna. C gpyroi ctopoHbl, COVID-19
MOXEeT ycyrybnaTb TedyeHue KopoHapHow 00-
JIe3HM cepaua, Bbi3blBas paspyLlleHWE U pac-
c/loeHme basLek ¢ atTepoTpoMO030M, Ba30OMO-
TOPHYIO N MWUKPOBACKYNSAPHYIO ANCHYHKLUUIO,
a TakKke BCeaCTBME TAXENON MHTOKCUKaALUN,
Taxmkapamu v rmrnokcmun Bbl3bliBaTb AncbanaHc
Mexay NoTpebHOCTbI0 M1Mokapaa B KUCIOpoae
M ero gocrtaskon. Eule npumeyaTenbHoO TO, 4TO
13 80 naumeHToB Yy 57 (71%) OMIM passuncs Bo
BpemMs amOynaToOpHOro WaM cTauMoHapPHOro
ne4venma COVID-19 nnn cpady Nocne BbIMUCKN.
OTO CNYXUT KOCBEHHbIM 40Ka3aTeIbCTBOM TOr O,
yto COVID-19 mMOXeT npoBOLMpOBaTH Hayano
ST-ONM B cuny, Kak Mbl y>Ke oTMedanu, rmnep-
Koarynsuym, BOCManeHns 1 MHTOKCUKaLM.
MopnobHo apyrum uHpekuusam, COVID-19
MOXET BbI3blBaTb MH(APKT MMOKapaa ¢ MOMO-
Wbl Pas/INYHbIX MEXaHW3MOB, TakuUX Kak
pa3pbIB ONSLLKM, KOPOHAPHbIA cnasm Uan Mu-
KpoTpombbl (14). O noBbILLEHHOM TPOMOO-
obpaszoBaHum npu COVID-19 moxeT cBupe-
TenbcTBOBaTb M TO, 4TO M3 80 nNauveHTOoB
1-n rpynnbl y 34 (42,5%) 6bina TOTaNbHAA
okknto3na ny 18 (22,5%) npnaHakm maccuB-
Horo Tpombo3a (TTG >3-4), 3HaunTenbHO 06-
TYPUPYIOLLErO MPOCBET apTepun. B To xe Bpe-
MS BO 2-1 rpynne Bcero y 2 (2%) naymeHToB
nMenca ¢notupylowmn TpomM6 B MNpocBeTe
MOA. B HacTosillee BpemMsi cuumTaeTcs aoka-
3aHHbIM, 4TO Bupyc SARS-CoV-2 BbI3bIBaeT
NPOTPOMBOTUYECKOE COCTOSIHME B pe3ynbrate
VMMYHHOIO rurnepBocrnaneHuns, aHaoTenmanb-
HOM ANCEHOYHKUMMN N HapyLWEHWA remocTasa.
Mpn aTomM HabnaaeTcs BbICOKAsl YacToTa Kak
BEHO3HbIX, Tak W apTepuasibHbIX TPOMOO30B
(15). Npamoe BnpycHoe NoBpexaeHne aHaoTe-
ns Takke MOXET CnpoBouMpoBaTb obpasoBa-
Hue Tpomba n Bnocnencteum ONM. Takoe npo-
TPOMOOTMYECKOE COCTOSIHME aHrMorpaduyeckm
BblpaXaeTcs B BbICOKOW YacToTe TpOoMOO3a KO-
poHapHbix aptepun (TTG >3-4) n CTEHTOB.
He ucknioyeHo gaxke BOBJIEYEHME HECKOJIbKUX
KOPOHapHbIX cocynoB. B Hawem uccneposa-
HUM Yy 3 NauMeHTOB Mbl Habnganu TPoM603
cpasy OByx apTepui: y 2 nmena MecTto nosHas
OKKJ1I031S OBYX KOPOHapHbIX apTepun n ewe
y 1 — OKK/I03MA 0QHON KOPOHApHOW apTepuun
coyeTanacb C NprU3HakaMmu HEOKKJTIO3MpytoLLe-
ro Tpom003a B Apyrov KOpoOHapHOM apTepun.

Y 8 naumeHToB nponsoLlen TpomMO603 CTeH-
TOB, Y 2 U3 HUX pa3BuCcs TPOMOO3 NOCe Bbl-
nonHeHHon B AUIB peBackynapusaumn VIOA
M B KOHEYHOM UTOre BbIMOSHUTbL pekaHanuaa-
LMIO HE yOanoCb, HECMOTPSA Ha NPMMEHSIEMbIE
YCTpOWCTBa ang Tpombacnmpauym n NHPy3unto
nHrmbmtopor ramkonpoteunnHa llb/lll. CnepyeTt
OTMETUTb, 4YTO MOJIyYEHHbIE HaMU [OaHHble
XOpPOLLO COrnacyktTcs C pe3ynsTatoM Mccre-
nosaHun FA. Choudry u coaBT., KOTOpble CO-
obuiannm O BbICOKOI 4acToTe KOPOHApHOro
Tpomb603a (4-5-9 cTeneHb, 84%), MHOrococy-
auncTtoro Tpombosa (17,9%) n tpombo3a CTeH-
Ta(10%)y 39 nauyeHtoBc ST-OMM i COVID-19
(16).

CnepyeTt TaKke OTMeTUTb, 4To Yy 4 (5%) na-
umeHToB 1-m rpynnbl ny 2 (2%) nauneHToB 2-1
rpynnbl  OTCYTCTBOBaNM FeMOAVNHAMUNYECKN
3Ha4YMMblE U3MEHEHUS KOPOHAPHOro pycna,
B ToM ymcne n MOA. MNMpepnonaraTb, YTO OTCYT-
CTBME CTEHO3MPYIOLLLE-OKK/II03NPYIOLWEro no-
paxeHus NOA aBnsanocb pel3ynstatoM Aoro-
cnuTanbHOro Tpombonusnca, He NPUXoanTCS,
Tak Kak HM Y OIHOIO U3 HUX HE BbINOJIHANMN 3Ty
npouenypy. Mexay TeM y HUX y BCEX UMESINCb
aneBaums cermeHta ST Ha OKI, noBbilleHME
YPOBHSI TPOMOHMHA N NMPU3HaAKU rMno-aknHesa
npwn axokapauorpadpum (3xoKr), T.e. GbINn BCe
npusdHakn ONM. B aTux cnydasx MOXHO npea-
nonarate O npou3owenwemM CrnoHTaHHOM
TpomMbonmance Uan 4NTENbHOM Ccna3me KOpo-
HapHbIXx apTepui. Bonpoc 06 OMM npu He3Ha-
YNTENbHO U3MEHEHHbIX KOPOHAPHbIX apTepusx
ONCKYTUPYeTCs OaBHO. AHanorm4yHble Habo-
OEHNS N3y4aloT UCCegoBaTenn 1 Npu coyeTta-
HUmM ST-OMM 1 COVID-19. o gaHHbIM pPa3HbIxX
aBTOPOB, OTCYTCTBME MOPaXEHUST B KOpOHap-
HOM pycne y naumeHToB ¢ ST COVID-19 BcTpe-
yaeTcsl C pas3nmM4yHoO 4YacTtoTol. Hanbonbluee
4YMCIIO TakMX CllydaeB OTMEYEHO B UCCnenoBa-
HUn G.G. Stefanini n coaBT., BkoYaBwem 28
naymeHtos ¢ COVID-19 mn ST-OUM (17).
ABTOpbI BbICKA3blBAlOT MHEHWE, YTO MOBbILLE-
HMe BoMapkepoB HEKPO3a Mrokapaa (Tpono-
HMHA), XxapakTepHble W3MeHeHua Ha OKI
1 OxoKI ykasbiBalOT Ha ULLEMUIO MUOKapaa WUnn
€ro Hekpo3, HO He 00s3aTeslbHO MOryT ObITb
CBSA3aHbl C BblpaXeHHbIM HapyLleHMEM KpPOBO-
TOoKa B KOpPOHapHbIX apTepusax. [loBbllleHue
cepaeyHbIX TPOMOHWMHOB, HabNgaemMoe 4acTo
y naumeHToB ¢ COVID-19, moxeT ObITb pe3y/ib-
TaTOM He MHMAPKTHOrO NOBPEXAEHUS MbILLLbI
cepaua, a o6ycnoBaeHHbIM MUOKapAUTOM, Ne-
rO4YHOM aMboNuen nnn cuHaPomMom Takouy6o0.
Boobuie cnenyet OTMETUTb, YTO NOBPEXAEHME
Muokapga 4dawe Habnopgaetcd y naumeHToB
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¢ COVID-19, Haxoodawmxcs B KPUTUYECKOM CO-
CTOSIHMW, C CONYTCTBYIOLWMMU 3a001eBAHNAMU
B aHamHe3e. [loBpexaeHne muokappa npu
COVID-19 conpoBoXaaeTcsi BbICOKOV CMEPTHO-
CTblOo. Hawe vccnegoBaHne Takxke noaTBepX-
naet 910 npegnonoxexHuve. B 1-in rpynne, T.e.
B rpynne naumeHToB C co4detaHuem ST-OUM
1 COVID-19, cMepTHOCTbL Oblna 4OCTAaTO4YHO Bbli-
cokon — 17 (21,25%) 4yenoBek N CyLLECTBEHHO
BblLLE, YeM BO 2-1 rpynne, T.e. cpeam 00nbHbIX
¢ ST-OVM, Ho 6e3 COVID-19 (2%). Ha Bbicokyto
4acToTy HebnaronpuaTHbIX COObITUN, aaxe
HECMOTPS Ha ycreLwlHoe BbinosHeHe YKB 6e3
3HaAYNTENbHBIX BPEMEHHBIX 3aepPXek, yka3biBa-
0T BCe aBTOpbl. K npumepy, No AaHHbIM peru-
ctpa NACMI BHYyTpMOONbHUYHAA CMEPTHOCTb
B 2020 r. coctaBuna 33%, a B 2021 . — 23%
(18). Mo pgaHHbIM J.M. Montero-Cabezas n co-
aBT., neTanbHOCTb cocTaBuna 21%; F.A. Choudry
n coaBT. — 17,9%; G.G. Stefanini n coaBT. —
39,3% (19). MNMpwn aHannse NprUYnH CMEPTHOCTU
nccnenoBaTenm OTMeYaloT, YTO Hapsay C Taku-
MU cepaeyHbIMU MPUYNHaAMU, KakK reMoauHa-
MMYeckme OCINOXHEeHUs (oCTaHoBKa cepaua
1 cepaeyHasl HeoCTaTOYHOCTL), cybonTMalib-
Hble pe3yfbTaTbl 3HO0BACKYNspHOW penepdy-
3mn (peHomeH no-reflow), Bbicokas netasnb-
HOCTb MOXeT OblTb 00yCc/ioBNieHa TakMMU BHE-
cepaeyHbIMM MPUUYMHAMKM, Kak AdblixaTesbHasi
HegoCTaTo4YHOCTb. B Hawem wmnccnemoBaHum
y co4eTaHHbIX O0NbHbIX TakXXe OblI OTMEYEHbI
Oonbllee YMCNO HeyaayHbIX MOMbITOK pekaHa-
nM3aumm u Xygwmnin pesynstat 3HO0BaCKynsp-
HbiIX Npoueayp, YeM B KOHTPOJIbHOW rpynne
(7,5% npotmne 2%). Mbl cBa3biBaeM 3710 ¢ 60-
nee TsKenbIM NopaXXxeHMeM KOPOHapPHOro pyc-
na n 6onblUein cTeneHbio TpoMmb0o3a KopoHap-
HbIX apTepPUiN y 3TUX OONbHbIX.

3aknoyeHune

Cneunduyeckne ocobeHHOCTU y NaLMeHTOB
¢ COVID-19, gBkawyawuwme MnoOBbILLEHHYIO
TPOMOOIreHHOCTb, TUMOKCEMUIO, CBA3AHHYIO
C OCTPbIM pecrnmpaTopHbIM ANCCTPEC-CUHAPO-

MOM, BEPOATHOCTb MOpaxXeHus MnaumeHToB
c OOonblIMM KONMYECTBOM COMYTCTBYIOLLMX
cepaeyHo-cocyancTbix 3aboneBaHUin 1 CBS-
3aHHOE C 9TMM 0Oonee TAXenoe TeYeHue WH-
dapkTa Mrokapmaa, TpebytoT ocoboro BHMMA-
HUS 1 NoaxoAa K 3TUM O0JIbHbIM.

lNpoBeneHHoOe HaMu nUccnenoBaHME MO3BO-
nnno cpenatb crnepylowuve npegsapuTesbHble
BbIBOAbI:

1) ST-OMM B codetaHun ¢ COVID-19 vawe
HabnogaeTcs y My>UnH, B OCOOEHHOCTAMM C Ta-
KUMM pakTopamu pucka, Kak apTepuanbHas rv-
NepToHWS, AUCITMNAEMUA U caxapHblii AnabeT;

2) HECMOTPS Ha TO 4TO NPU oKa3aHuM Meaun-
LIMHCKOM nomMoLLy O0SIbHbIM C COYeTaHHOW na-
TONOrMen Ha rocrnmTasbHOM 3Tane OTCYTCTBO-
Bana 3aaepxka BO BpeMeHu “aBepb—6anioH”
M BCe OcCTajibHble ne4yebHble MeponpuaTUs
NPOBOAMIINCb CBOEBPEMEHHO U Ha A0/KHOM
YPOBHE, rocnutasbHasa feTasbHOCTb B 3TON
rpynne naumMeHToB Obifla 3HAYUTENBHO BbILLE,
yeMm y naumeHToB, cTpagatowmx OVM, Ho 6e3
COVID-19;

3) ST-OMMM yacTo pasBuBasncs y naLueHToB,
HaxOAMBLUMXCS HA CTaLlMOHAPHOM ledeHnu 1o
nosogy COVID-19, 4To HaBOAUT Ha MbIC/b
0 TOM, 410 ST-OVM B 9TMX Cnyyasx BO3HMK Kak
ocnoxHeHne COVID-19;

4) HakoHeLll, B KOPOHapHbLIX apTepusax 60sb-
HbIX C COYEeTaHHOW naTofiorue Obina obHapy-
>KEHa BbICOKAsi 4acToTa M CTeneHb Tpombo3a,
TpeboBaBLIad 4aCTOro MpPMMEHeHUs TPOMO-
acnupaumm n 61oKkaTtopoB MUKOMPOTEUHOBbIX
peuentopos llb/llla. 3To cornacyeTcsa ¢ aoaH-
HbIMM O BbICOKOM MPOTPOMOOTUYECKOM CTaTy-
ce npu COVID-19 n MOXeT NoCnyXmnTb MOBO-
OOM [ONns HasHadeHuss 6onee arpeccuMBHOM
QHTUTPOMOOTNYECKOM 1N aHTUKOATYNAHTHON Te-
panuu.

OpHako s OKOH4YaTeNbHbIX BbIBOOOB U pe-
KOMeHOauum no npodpunakTuke u NevYeHuto
OonbHbIX ¢ codyeTaHnem ST-OMM u COVID-19
HEOOX0AMMO fanbHeLee HaKoMAeHMe onbITa.
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Since the end of January 2020, when a pan-
demic of COVID-19 was declared, approxi-
mately 200 million people have been contract-
ed this disease, and more than 4 million of them
have died (1). To date, a large amount of evi-
dences has been accumulated on the relation-
ship between cardiovascular diseases and
COVID-19, including the effect of the virus on
the occurrence and course of acute myocardial
infarction (AMI). A large number of registries of
acute coronary syndromes in patients with
COVID-19 have been created (2). Based on the
data from these registries now it can be consid-
ered proven that SARS-CoV-2 virus contributes
to the occurrence of acute coronary syndrome
and AMI. It is known, that approximately 20% to
36% of patients with COVID-19 infection have
severe myocardial damage with increased
blood levels of cardiac troponins (3). Based on
the results of performed studies, the authors
concluded that patients with COVID-19 and
ST-elevation AMI (STEMI) represent a high-risk
group with unique demographic and clinical
characteristics. These patients more frequently
had diabetes mellitus and arterial hypertension
as concomitant diseases (4).

One of the pathogenetic factors of the de-
veloping AMI in COVID-19 may be hypercoagu-
lation observed in this disease, which can cause
thrombosis of coronary arteries and, as a re-
sult, AMI (5). Today, it can be considered prov-
en that patients with ST-elevation AMI and
concomitant COVID-19 have a higher degree of
thrombosis in the coronary arteries(58% vs.
39%, p = 0.003) than patients with AMI without
COVID-19. This category of patients requires
frequent thrombus aspiration and use of glyco-
protein lla/llb inhibitors(14% vs. 7%, p = 0.048;
34% vs. 21%, p = 0.015, respectively) (6).
Besides that, COVID-19, like any inflammatory
disease, can provoke destabilization of the ath-
erosclerotic plaque structure and, thus, trigger
the process of increased thrombi formation. It
should also be taken into account, that
COVID-19 is accompanied by severe intoxica-
tion and whole-body hypoxia as the normal gas
exchange in the lungs is impossible, which in
turn may cause a significant imbalance be-
tween myocardial demand of oxygen and its
supply to heart muscle. It finally can also lead to
type 2 AMI. Thus, patients with COVID-19 have
a high risk of developing AMI with severe con-
sequences attributed to this disease. In this

regard, it should be noted, that if COVID-19
leads to myocardial damage, the risk of death
increases significantly (7). This can be consid-
ered logical, since it is well known that AMI as
such is one of the most formidable complica-
tions of coronary heart disease (CHD) with high
rates of mortality and disability. And in combi-
nation with an illness as serious as COVID-19,
the prognosis could be even worse. Therefore,
for the successful treatment of a combination
of two prognostically difficult diseases, a thor-
ough study of both pathogenetic and clinical
features of these patients is essential.

To date, a number of studies have been per-
formed to evaluate condition of coronary arter-
ies in patients with a combination of STEMI and
COVID-19. A meta-analysis of five of these
studies, which included data of 2266 patients it
total, showed no statistically significant differ-
ences in the severity and frequency of stenos-
ing-occlusive lesions of individual coronary ar-
teries between patients with STEMI in combina-
tion with SARS-CoV-2, on the one hand, and
patients with STEMI but without SARS-CoV-2,
on the other hand (8). However, as noted above,
patients with combination of these diseases
had significantly higher incidence of coronary
arteries thrombosis (58% vs. 39%, p = 0.003),
which required more frequent thrombus aspira-
tion and use of glycoprotein lla/llb inhibitors in
this group of patients (14% vs. 7%, p = 0.048;
34% vs. 21%, p = 0.015, respectively). The au-
thors also noted, that in patients with combina-
tion of STEMI and COVID-19, thrombosis of
coronary stents was more common (6% vs. 1%,
p = 0.002). It should be particularly noted, that
there were no significant differences between
studied groups of patients in relation to time
elapsed from the onset of an angina attack and
to the endovascular procedure for restoring
blood flow in the infarct-related artery (IRA), or
the results of these procedures (according to
the TIMI classification). Meanwhile, in the group
of patients with comorbidities, the left ventricu-
lar ejection fraction (LVEF) was significantly
lower than in the group of patients with STEMI
only. The same studies showed higher in-hos-
pital mortality among patients with STEMI and
concomitant COVID-19 compared to patients
with AMI but without COVID-19 (22.1% vs.
5.8%).

However, it should be noted that researches
in this area are scarce and further experience

Ne 71, 2022



INTERVENTIONAL CARDIOLOGY

needs to be accumulated. This is especially
true for various options of medication therapy
and endovascular treatment.

In this regard, we conducted a study to com-
pare data of the clinical course and immediate
prognosis of ST-segment elevation acute myo-
cardial infarction (STEMI) in patients with con-
comitant COVID-19 and without this disease.

Clinical characteristic of patients,
methods of investigation
and treatment

During the pandemic of a novel coronavirus
infection, a specialized department was organ-
ized at the Domodedovo Central Municipal
Hospital to provide emergency care to patients
with acute circulatory heart (acute coronary
syndrome) or brain (CVA) disorders with sus-
pected or confirmed COVID-19.

For diagnostic and therapeutic endovascu-
lar procedures in patients with COVID-19, one
of the X-ray operating rooms was allocated in
the hospital, where diagnostic and therapeutic
procedures were performed on 24 x 7 basis. At
the same time, another X-ray operating room
functioned in a similar regimen in the hospital,
where patients not infected with the SARS-
COVID-2 virus were treated. Thus, “infected”
and “non-infected” patient flows were isolated
from each other.

The study included 180 patients with STEMI,
hospitalized at the Domodedovo Central
Municipal Hospital from January 2021 to May

2022. Diagnosis of AMI was based on the
presence of typical angina pain; ECG changes
typical for AMI (ST-segment elevation > 1 mm
in two or more consecutive extremity leads
and/or > 2 mm in thoracic leads, or the ap-
pearance of a previously undiagnosed left
bundle branch block); increased levels of my-
ocardial necrosis markers (troponin). COVID-19
was confirmed by reverse transcription poly-
merase chain reaction. The first group includ-
ed 80 patients with a combination of STEMI
and COVID-19, the remaining 100 patients
with STEMI, but without COVID-19, were in-
cluded into the 2nd group.

All patients underwent all the necessary
clinical examinations, standard laboratory tests
(complete blood count and biochemistry), and
ultrasound examination of heart and blood ves-
sels. The patients of the first group additionally
underwent a blood test for C-reactive protein
(CRP) and D-dimer, as well as chest computed
tomography without contrasting. Severity of the
lung damage was evaluated using the Scale of
visual lung assessment of the US Center for
diagnostics and telemedicine, created during
the novel coronavirus infection pandemic (9).
Clinical, laboratory, and historical data are pre-
sented in Table 1.

As apparent from Table 1, male patients pre-
vailed in both groups. The groups did not differ
significantly in such parameters as age, nature
of angina attack, LVEF, ECG. Meanwhile, in pa-
tients of the first group, a history of diabetes

Table 1. Clinical, laboratory, and historical data of the studied groups of patients

Group 1 Group 2
Parameters STEMI + COVID STEMI 100/100%
n=380 n=100
Age, years 64.72+ 61.05+
(32-93 years) (36-89 years)
Males 56 (70%) 77 (77%)
LV ejection fraction (%) 46.5 48.03
Arterial hypertension 67 (83.75%) 86 (86%)
Diabetes mellitus 29 (36.25%) 8 (18%)
Hypercholesterolemia (TC > 4.0 mmol/L) 42 (65%) 86 (86%)
History of cardiovascular diseases (CHD) 25 (31.25%) 8 (18%)
Previous PCI 13 (16.25%) 6 (6%)
Previous CABG 1 (1 25%) 0
ST-segment elevation at admission 79 (99%) 99 (99%)
Typical angina pain at admission 76 (95%) 100 (100%)
Troponin increased 100 (100%) 100%
Acute heart failure (KILIP 1-2) 85 (85%) 63 (78.75%)
Acute heart failure (KILIP 3-4) 5 (15%) 17 (21.25%)
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mellitus, cardiovascular diseases, and revascu-
larization procedures (CABG and PCI) was
slightly more common.

It should be especially noted that patients in
the first group more often had pulmonary ede-
ma and cardiogenic shock (21.25% vs. 15%) at
admission, and at discharge these patients had
LVEF (by EchoCG) lower than in the control
group (46.5% vs. 48.03%).

Upon admission to the hospital, all patients,
according to the treatment guidelines (STEMI),
urgently underwent selective coronary angiog-
raphy and, if indicated, percutaneous coronary
interventions (PCI).

X-ray endovascular diagnosis and treatment
were performed using SIEMENS ARTIS ZEE
and PHILIPS ALLURA devices. Selective coro-
nary angiography and endovascular interven-
tions data were analyzed by two experts on
X-ray endovascular methods of diagnostics
and treatment. Severity of the coronary dam-
age was assessed with SYNTAX Score; blood
flow velocity in the infarct-associated artery
(IAA) was assessed with TIMI (Thrombolysis in
Myocardial Infarction) scale, and the degree of
thrombosis in the coronary arteries was as-
sessed with TIMI thrombus grade (TTG) scale;
narrowing of the lumen of the coronary artery
more than 75% was considered hemodynami-
cally significant. A multivessel lesion was de-
fined as the presence of stenosis in two or three
major epicardial arteries and/or their large
branches (>2.5 mm in diameter). A successful
outcome of PCl was considered arterial flow
TIMI 3 with <20% residual stenosis.

Before PCI, a loading dose of acetylsalicylic
acid and clopidogrel/ticagrelor, as well as un-
fractionated heparin up to 4000 IU was admin-
istered to all patients at the stage of emergency
care.

During the revascularization procedure, to
prevent thrombosis in catheters, unfractionat-
ed heparin was administered intra-arterially at
the dose of 100 IU per 1 kg of body weight.
After PCI, all patients received aspirin, clopi-
dogrel/ticagrelor, beta-blockers, angiotensin-
converting enzyme inhibitors, and statins for
one year. For the coronavirus infection treat-
ment, patients of the first group received antivi-
ral drugs (favipiravir),
(dexamethasone, prednisolone), anticoagu-
lants (low molecular weight heparin, fonda-
parinux sodium), antibacterial drugs (3rd gen-
eration cephalosporins, macrolides, fluoroqui-
nolones), as well as infusion therapy.

The primary endpoints of the study were car-
diovascular events (MACE) such as: mortality
(cardiac and non-cardiac); repeated myocar-
dial infarction and repeated intervention on
target and non-target arteries; stent thrombo-
sis during inpatient treatment.

Results

In most of the first group patients (85.7%),
lung computed tomography revealed certain
signs of pneumonia. Lung involvement of CT 1
was identified in 23 (28.75%), CT 2 — in 20
(25%), CT3 -in 13 (16.25%),and CT 4 —in 13
(16.25%) patients (Table 2).

Localizations of the myocardial lesions of the
left ventricle in the studied groups of patients
were as follows (see Table 3): STEMI of the pos-
terior wall of the left ventricle was diagnosed in
41 (51.25%) patients in the first group and
57 (57%) patients in the second group; in 26
(32.5%) and 35 (35%) patients, respectively,
myocardial lesion was located on the anterior
wall of the left ventricle; in another 7 (8.75%)
and 2 (2%) patients, myocardial lesion was
located on the anterior-lateral wall of the left
ventricle; myocardial lesion of the lateral wall
of the left ventricle was observed in 3 (3.75%)

Table 2. Severity of lung damage according to CT in the
group of studied patients (Scale of visual lung assessment
of the US Center for diagnostics and telemedicine)

CT score (computed Number of patients
tomography grading (n=80)
of lung involvement
severity)
CTO 11 (13.75%)
CT1 23 (28.75%)
CT2 20 (25%)
CT3 13 (16.25%)
CT4 13 (16.25%)

Table 3. Localization of STEMI of the left ventricle in the
studied groups

Localization of the Number of patients
myocardial infarction Group 1 Group 2
(STE_MI) of the left n =80 n=100
ey | (00%) | (100%
glucocorticosteroids  anterior wall 26 (32.5%) | 35 (35%)

Anterior lateral wall 7 (8.75%) 2 (2%)

Lateral wall 3 (3.75%) 3 (3%)
Posterior wall 41 (51.25%) 57 (57%)

Posterior lateral wall 2 (2.5%) 0
Circular lesion 1(1.25%) 3 (3%)
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Table 4. Selective coronary angiography data in the studied groups of patients

Number of patients
Parameters Group 1 Group 2
n =380 (100%) n=100 (100%)
One-vessel lesion 24 (30%) 38 (38%)
Multivessel lesion 52 (65%) 60 (60%)
Infarct-related artery (IRA):
LAD LCA 28 (35%) 37 (37%)
RCA 35 (43.75%) 46 (45%)
CALCA 5 (6.25%) 12 (12%)
DB LCA 1(1.25%) 1(1%)
MA LCA 3(3.75%) 2 (2%)
Complete occlusion of IRA 34 (42.5%) 56 (56%)
Hemodynamically significant stenosis of IRA 24 (30%) 40 (40%)
Floating thrombi in IRA 18 (22.5%) 2 (2%)
Thrombosis of the previously implanted stent 8 (5%) 1(1%)
Total number of therapeutic endovascular procedures performed 74 (95.6%) 98 (98%)
Restored blood flow TIMI 3 68 (85%) 96 (96%)
Thrombus aspiration from IRA 14 (17.5%) 4 (4%)
Use of glycoprotein lIb/llla inhibitors 20 (25%) 13 (13%)
Pre-hospital thrombolysis 8 (10%) 7 (7%)

patients in the first group and 3 (3%) patients
in the second group; 2 (2.5%) patients in the
first group had a posterior-lateral lesion of the
left ventricle; and in 1 (1.25) patient from the
first group and 3 patients (3%) from the sec-
ond, a circular lesion of the left ventricle was
observed. Thus, as Table 3 shows, there was no
significant difference between studied groups
of patients in relation to STEMI localization.

Selective coronary angiography data in the
studied groups of patients are presented in
Table 4.

As apparent from Table 4, multivessel le-
sions were more common in patients with
a combination of STEMI and COVID-19 (65%
vs. 60%) than in patients of the second group.
The groups did not differ significantly in relation
to the frequency of involvement of individual
coronary arteries in AMI, however, it should be
noted that in group 1, in 4 cases (5%), acute
thrombosis of more than one coronary artery
was observed. In the first group, complete oc-
clusion of the IRA was observed slightly less
frequently (42.5% vs. 56%). At the same time,
in the 1st group, floating thrombi (TTG 3-4)
were more common without complete occlu-
sion of the arterial lumen (22.5% vs. 2%). Also,
stent thrombosis was more frequent in the first
group (5% vs. 1%). It should be noted, that in

3 cases from the first group, acute thrombosis
was observed in stents implanted already in
Domodedovo Central Hospital during the acute
phase of STEMI. In two of them, recanalization
was not achieved even with the infusion of gly-
coprotein llb/llla inhibitors. Also in the first
group, method of thrombus aspiration from the
IRA was used more commonly (17.5% vs. 4%),
as well as glycoprotein lIb/llla inhibitors (25% vs.
13%). Of particular note is the fact that in the first
group there were more unsuccessful attempts of
the IRA recanalization (7.5% vs. 2%).

Given that COVID-19 is often associated with
such a complication as hypercoagulation syn-
drome with thrombosis and thromboembolism
in the arterial and venous systems, the throm-
bosis grade in the coronary arteries was addi-
tionally assessed using the TIMI thrombus
grade (TTG) scale (10). As Table 5 shows,
patients with COVID-19 had a higher incidence
of coronary thrombosis (3.2 vs. 2.8).

In both groups, a comparative assessment
of the coronary lesions severity was also per-
formed using SYNTAX score. The SYNTAX
score is an independent predictor of adverse
cardiac events in patients undergoing PCI and
reflects additional risk factors for adverse out-
comes at the hospital stage in patients with
a combination of AMI and COVID-19. As seen
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Table 5. Comparative assessment of the thrombosis grade
in studied patients

Number of patients
TIMI thrombus
grade (TTG) Group 1 Group 2
n=80(100%) | n=100 (100%)

Mean value 3.2 2.8
TTGO 25 (31.25%) 40 (40%)
TTG 1 4 (5%) 2 (2%)
TTG 2 2 (2.5%) 0
TTG 3 5 (6.25%) 2 (2%)
TTG 4 14 (17.5%) 0
TIG5 34 (42.5%) 56 (56%)

Table 6. Comparative assessment of the coronary lesion
severity by SYNTAX score in studied patients

Number of patients
SYNTAX Score Group 1 Group 2
n=80(100%) | n=100 (100%)
Mean value 17.6 14.2
SYNTAX < 22 54 (67.5%) 85 (85%)
SYNTAX 23-32 17 (21.25%) 8 (8%)
SYNTAX > 33 9 (11,25%) 7 (7%)

Table 7. Outcomes of endovascular procedures and in-
hospital mortality in studied patients

Number of patients
Group 1 Group 2
n=80(100%) | n=100 (100%)

Restored blood 68 (85%) 96 (96%)
flow TIMI 3
Unsuccessful 6 (7.5%) 2 (2%)
attempts
of recanalization
In-hospital 17 (21.25%) 2 (2%)
mortality

in Table 6, number of patients with severe coro-
nary disease according to the SYNTAX score
was higher in the first group of patients (17.6 vs.
14.2).

Evaluation of the outcomes of endovascular
procedures and their impact on hospital prog-
nosis in the studied patients is presented in
Table 7. As can be seen from the data present-
ed, in the first group, there were fewer success-
ful procedures for restoring blood flow in the
IRA (85% vs. 96%) and, accordingly, more un-
successful attempts of recanalization (7.5% vs.
2%). Most importantly, in-hospital mortality in
the first group was also significantly higher than
in the second group (21.25% vs. 2%).

Discussion

Clinical and angiographic features in these
patients were described in several papers
(11-13). Due to the fear of contracting
COVID-19 in a hospital, they sought medical
care too late, often were admitted in severe
condition with cardiogenic shock and pro-
longed total ischemia time. They were less
frequently referred for coronary angiography
and percutaneous coronary interventions.
As a whole it led to unfavorable outcomes and
high in-hospital mortality.

Our study which included 80 patients with
a combination of STEMI and COVID-19 and 100
patients with STEMI only as a control group,
is generally consistent with existing studies in
terms of clinical, demographic and angiograph-
ic data in patients with combination of COVID-19
and STEMI. Also, it should be noted, that this
group of patients in general did not differ sig-
nificantly by clinical and demographic parame-
ters from patients with STEMI only. However,
according to our observations, diabetes melli-
tus, cardiovascular diseases and a history of
revascularization procedures (CABG and PCI)
were reported more frequently among patients
with comorbidities. These concomitant condi-
tions as such are risk factors for coronary dis-
ease and more severe course of underlying
disease. On the other hand, COVID-19 can
worse coronary heart disease, causing the
destruction and dissection of atherothrombotic
plagues, vasomotor and microvascular dys-
function, as well as imbalance between myo-
cardial demand of oxygen and its supply due to
severe intoxication, tachycardia and hypoxia.
Also noteworthy, that of the 80 patients,
57 (71%) patients developed AMI during outpa-
tient or inpatient treatment for COVID-19 or im-
mediately after discharge. This indirectly sug-
gests, that COVID-19 can provoke the onset of
STEMI due to, as we have already noted, hyper-
coagulation, inflammation and intoxication.

Like other infections, COVID-19 can cause
myocardial infarction through various mecha-
nisms, such as plaque rupture, coronary spasm,
or microthrombi (14). Increased thrombogen-
esis in COVID-19 may also be proven by the
fact that out of 80 patients of the first group,
34 (42.5%) had total occlusion and 18 (22.5%)
had signs of massive thrombosis (TTG >3-4),
significantly obturating the arterial lumen. At the
same time, only 2 (2%) patients in the second
group had a floating thrombus in the lumen of
IRA. Currently it is considered proven that the
SARS-CoV-2 virus causes a prothrombotic
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condition as a result of immune hyperinflamma-
tion, endothelial dysfunction, and hemostasis
disorders. At that, there is a high incidence of
both venous and arterial thrombosis (15). Direct
viral damage to the endothelium can also pro-
voke thrombogenesis and subsequently AMI.
Angiographically, this prothrombotic condition
is presented as a frequent thromboses of coro-
nary arteries (TTG >3-4) and stents. It could
be, that even several coronary vessels are in-
volved. In our study, we observed thrombosis of
two arteries at once in three patients: in two
cases, there was a complete occlusion of two
coronary arteries, and in another case, occlu-
sion of one coronary artery was combined with
signs of non-occlusive thrombosis in the other
coronary artery.

Eight patients had stent thrombosis, two of
them developed thrombosis after IRA revascu-
larization at Domodedovo Central Hospital, and
recanalization attempts failed after all, despite
using devices for thrombus aspiration and infu-
sion of glycoprotein lIb/Ill inhibitors. It should
be noted that our data are well consistent with
the research results of FA. Choudry et al., who
reported a high incidence of coronary thrombo-
sis (grade 4-5, 84%), multivessel thrombosis
(17.9%), and stent thrombosis (10%) in 39 pa-
tients with STEMI and COVID-19 (16).

It should also be noted, that four (5%) pa-
tients in the first group and two patients (2%) in
the second group had no hemodynamically
significant changes of coronary vessels, includ-
ing IRA. It is not reasonable to assume that the
absence of stenosing-occlusive lesion of the
IRA was the result of pre-hospital thrombolysis,
since no one of these patients underwent this
procedure. Meanwhile, all of these patients had
ST-segment elevation (according to ECG), in-
creased troponin levels, and signs of hypo-aki-
nesis on EchoCG, i.e., all signs of AMI were
present. In these cases, it can be assumed that
spontaneous thrombolysis or prolonged spasm
of the coronary arteries has occurred. The is-
sue of AMI development in slightly changed
coronary arteries has been discussed for along
time. Similar observations are being studied by
researchers regarding the combination of
STEMI and COVID-19. According to various
authors, the absence of coronary arteries dam-
age in patients with STEMI and COVID-19 oc-
curs with different frequencies. The largest
number of such cases was reported in the
study of G.G. Stefanini et al., including 28 pa-
tients with COVID-19and STEMI (17). According
to the authors, an increase in the biomarkers

of myocardial necrosis (troponin) and specific
changes in ECG and echocardiography indi-
cate myocardial ischemia or necrosis, but not
necessarily associated with significant blood
flow impairment in the coronary arteries. The
increase in cardiac troponin levels, commonly
seen in patients with COVID-19, may not be the
result of the heart muscle infarction, but caused
by myocarditis, pulmonary embolism, or
Takotsubo syndrome. In general, it should be
noted that myocardial damage is more com-
mon in critically ill patients with COVID-19 with
a history of comorbidities. Myocardial damage
in COVID-19 is associated with high mortality.
Our study also supports this assumption. In the
first group, i.e., in patients with a combination
of STEMI and COVID-19, the mortality rate was
quite high - 17 cases (21.25%) and significant-
ly higher than in the second group, i.e., in pa-
tients with STEMI but without COVID-10 (2%).
All authors note a high incidence of adverse
events, even despite the successful PCl without
significant time delays. For example, according
to the NACMI registry, in-hospital mortality was
33% in 2020 and 23% in 2021 (18).According
to J.M. Montero Cabezas et al. mortality rate
was 21%; Choudry et al.— 17.9%; Stefanini
et al. — 39.3% (19). Analyzing the causes of
death, the researchers note that along with
such cardiac causes as hemodynamic compli-
cations (cardiac arrest and heart failure), sub-
optimal results of endovascular reperfusion
(“no-reflow” phenomenon), high mortality rate
may be due to non-cardiac causes such as res-
piratory failure. In our study, a higher number
of unsuccessful recanalization attempts and
a worse result of endovascular procedures
also were reported more frequently in patients
with comorbidities than in the other group
(7.5% vs. 2%). We attribute it to a more severe
coronary damage and a greater degree of cor-
onary artery thrombosis in these patients.

Conclusion

Specific features of patients with COVID-19,
including increased thrombogenesis, hypox-
emia associated with ARDS (acute respiratory
distress syndrome), the likely presence of a
large number of concomitant cardiovascular
diseases, and associated with this more severe
course of myocardial infarction, require special
attention and approach to these patients.

Our study allowed us to draw the following
preliminary conclusions:

1) STEMI in combination with COVID-19 is
more common in men, especially if they have
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such risk factors as arterial hypertension, dys-
lipidemia and diabetes mellitus.

2) Despite the fact that when providing med-
ical care to patients with comorbidities at the
hospital stage, there was no “door-balloon”
time delay, and all other medical interventions
were performed in a timely manner and at the
appropriate level, in-hospital mortality in this
group of patients was significantly higher than
in patients with AMI but without COVID-19.

3) STEMI often developed in patients who
were hospitalized for COVID-19, which sug-
gests that STEMI in these cases may be a com-
plication of COVID-19.
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IuarHocTtuueckas 3HAaYUUMOCTb METOa ONTUYECKOH
KOrepeHTHOW Tomorpacuu B oLeHKe pe3y/ibTaTtoB
CTEHTUPOBAHUSA KOPOHAPHbIX apTEepUH
o6uoperpagupyembimu ckacpcongamu BVS Absorb

B.B. ®omeHko*, [.A. Acagos, .. Mocennanun

Hay4Ho-rnpakTtu4deckuii LeHTp MHTEPBEHLUMOHHOM kapavnoaHruoiorim GrAOY BO lMNepsbii MITMY
umeHn V.M. CedeHoBa MuH3apaBa Poccuun (CeveHoBCkuvi YHuBepcuTteT), Mocksa, Poccusi

Ocobyto HULLY B JIEYEHN KOPOHAPHbIX apTEPU 3aHUMAaIOT GruogerpanupyemMbie CTEHTbI. [1py ux uMaaHTaumum
BaXHO He TOJIbKO cob1t0AaTh BCE TEXHUYECKUE acrekTbl, HO U 10 CTEHTUPOBAHUSI TOYHO ONPEAEINTb MOPPO-
JIOrUI0, ANaMeTp U NMPOTSXXEHHOCTU MOPaXeHusl, a nocse — rnpuieraHve 6aaok CTEHTa K CTEHKaM apTepuu AJis
JAOCTUXKEHUST ONTUMaIIbHbIX pe3ysibTatoB. OgHaKko rno AaHHbIM aHryorpaguy caenarb 3T0 MNPakTU4eCKy HEBO3-
MOXHO. B cTatbe AeMOHCTPUPYIOTCS BaXHOCTb MCI10J1b30BaHKIsI ONTUYECKOV KOrepeHTHoU Tomorpagum (OKT)
B CTEHTUPOBAHUN KOPOHAPHbIX apTepuii buogerpagupyeMbiMy KapkacamMu v BIWNSIHUE €e Ha OTAa/leHHbIe
pe3y/ibTarbl.

Llenb uccnepoBaHusi: OLIEHUTb ANArHOCTUYECKOE MPEeNMYLLECTBO 1 3Ha4YMMocTb Mmetoga OKT B BbiOOpe 30HbI
UMIIaHTaUmMy Y OLLEHKE Pe3y/IbTaTOB CTEHTUPOBaHWS KOPOHAaPHbIX apTepuii broaerpannpyemMbiMy ckagpgor-
naamu BVS Absorb.

Marepuan n meroagsi. B HIL| nHTEpBEHLMOHHON kKapanoaHruoaoruy Ce4eHOBCKOro YHUBepcuTeTa C UIOHSI
2014 r. no gekabpb 2015 r. ¢ nomoiubto metoaa OKT 6bi10 AeTasribHO n3y4eHo 103 rnopaxeHHbIX ydacTka
B LI€JIEBbIX apPTEPUSIX BEHEYHOIO PycJa C nocraeayLle nmnnaHtaumen B Hux 105 cteHtoB BVS Absorb naum-
eHTam ¢ xpoHudeckumm popmamm UBC. Nony4eHHbIe AaHHbIe MoABeprainck Ka4eCTBEHHO-KOINYECTBEHHOM
OLIEHKE B OTHOLLIEHUV COCTaBa arepOCK/IEPOTUYECKOV BIISILLKU, @ TaKXKe KOJIMYeCTBEHHOM OLIEHKE MOPaXeHHbIX
CErMeHTOB KOPOHAPHbIX apTepuii (4JIMHbI MOPaXeHUs 1 PepepeHTHOro AvamMeTpa apTepumn) U CpaBHEHUIO
JaHHbIX C KOJINYECTBEHHOW CEe/IEKTUBHOV KOPOHaporpaguer. Bece nopaxeHus 6bliv pa3aesneHbl B 3aBUCUMO-
CcTu OT Mopgosiorm4eckoro cocrasa no gaHHeiM OKT Ha 4 rpynnbi: ubpo3Has (16,5%), nunvaHas (26,3%),
cmeluaHHas (50,5%) v ¢ npusHakamy yMepeHHOro kaabunHo3a (6,7%), yunteiBasicst 06bem JnnuaHoro s4apa
W TOJILMHA MOKPbILLKY. KOHEYHasi ToYKa NCCIe[0BaHVs — U3y4nUTb YaCcTOTY BO3HUKHOBEHWYS in-stent cTeHo3a B
paHee yCTaHOBJIEHHbIX CTeHTax BVS Absorb B 3aBucUMOCTV OT MOPQOI0rn4yeckux O0COOEHHOCTEN 30HbI
UMIIaHTauumn, OT pa3mMepa CTeHTa v BbINOJIHEHHOM MOCTANIALMNN.

Pe3ynbratbl. KOHTpOIbHOE 06CE€A0BaHNE MPOBOANIIOCH B CPEAHEOTAATIEHHOM repuosae (CPOK B CpeaHeEM
6,42 + 2,2 mec) n B oTgaseHHoOM riepuose (Cpok B cpeaHem 35 + 2,2 mec). YnoBneTBOpUTEIbHbIV Pe3ybTaT
CTeHTupoBaHus Habawogamm B 95,2 n 88,7% cryd4aeB COOTBETCTBEHHO. PeCTeH03, B TOM YUCJIE OKKITIO3US
B CTEHTe, bblsia BbisiBieHa B 5 1 11 CTeHTax COOTBETCTBEHHO. Bo Bcex ciyyasix pecTeHo3a B paHee NMIIaHTU-
POBaHHbIX CTEHTax Oblyia BbIMOJHEHA SHAOBACKY/ISIPHAsH MPoLeaypa C yCTaHOBKOW CTEHTa C JIeKapCTBEHHbIM
rnokpeiTuem. locie coroctaB/ieHns AaHHbIX BbISIBJIEHO, YTO HU B OAHOM CJlydae pecTeHo3a rnoctauaaraums
HernocpeacTBEHHO cpa3dy Mocse CTEHTUPOBaHWS HE NPoBoAnIack. B nunuaHeix 6askax ¢ 60/bLLIMM KOJIMYe-
CTBOM JIUMUAHOIO 94pa, B GrbPO3HbIX OASLLKAX U B MOPAXKEHUSIX C YMEPEHHbIM KalbLIMHO30M CO BPEMEHEM
YBEJINYNBAETCS BEPOSTHOCTb pPa3BuTusi pecteHosa (3, 1, 1% cootBeTcTBeHHO). K Tpem rogam HabiroaeHUs
MPOCAEXNBAETCS ANHAMUKA YBEINYEHUS] PA3BUTHSI PECTEHO3a B CTEHTAx C MEHbLLUVM AUNaMETPOM, HO 60JIb-
Lievi AJIMHOU B CPaBHEHUM C 6-MeCS4YHbIMY Pe3y/ibTaTaMuy.

Baknro4deHune. Vicnonb3oBaHne OKT spdekTnBHO 1 6e30rnacHO rnpuv MaaHTaumuy 6uogerpannpyemMbiX CTEH-
TOB 11 CI0OCOOCTBYET Y/yHLLEHUIO Kak O/vKaviLuviX, Tak v OTAAIEHHbIX Pe3y/IbTaTtoB CTEHTUPOBaHuS. [lpoBeaeHHoe
ucenenoBaHve nokasaso, YTo B CJ/ydasix, Koraa OvonerpaavpyeMblii CTEHT UMIIaHTUPOBaIN B 00/1aCTb CMe-
LUaHHOM vy prbPO3HOV BSILLKU Y 1P 9TOM B 00513aTE€/IbHOM MOPSAKE BbIMNOJIHSIM NOCTANAATaLMNIO 6a/1/IOHOM
BbICOKOr0 aBJ/ieHys], TO B OTAA/IEHHOM nepuose — 3 roga Habogany yaoBIeTBOPUTE IbHbIV pe3ysbTar B 88,7 %
cayyaeB. BoinonHeHnve OKT go sHOoBackynsipHo npoueanypsl (3BI1) ¢ uenbio onpeaeneHus Mopgonoruv, ama-
MeTpa v MPOTSXXEHHOCTU MOpPaxeHusl, a Takxe nocae 9Bl ans KoHTpos npuneraHvsi 6asiok CTEHTa K CTEHKaM
aptepuii cnenyeT cynTatb HeoOXOAMMOV HaCTblO CTEHTUPOBAHUSI BEHEYHbIX apTEPUI 11 AOCTUXEHUST OMTy-
MaJlbHbIX OTAAJIEHHBIX PE3YJIbTATOB MPU UCMOIb30BaHUN OUOAErPaavpyeMbIX KaPKaCOB.

KntouyeBblie cnoBa: 6vionerpaampyemMblii CTEHT, ONTUYECKasl KOrepeHTHasi ToOMorpagus, oTAaaeHHbIe Pe3y k-
Tarbl

duHaHcupoBaHue. VccnenosaHne He Mo CNIOHCOPCKON MOAAEPXKU.
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Diagnostic significance of the optical coherence
tomography method in assessing the results

of coronary artery stenting with biodegradable
scaffolds BVS Absorb

V.V. Fomenko*, D.A. Asadov, D.G. loseliani

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

Biodegradable stents hold a special place in the treatment of coronary arteries. In order to achieve optimal
results when implanting these stents, it is important not only to comply with all technical aspects, but also prior
to stenting to accurately determine the morphology, diameter and extent of a lesion, and after that, to evaluate
apposition of the stent struts to the artery wall. However, it is almost impossible to do this using angiography
data. In this article, we demonstrate the importance of using optical coherence tomography in coronary artery
stenting with biodegradable scaffolds and its impact on long-term outcomes.

Objective. To evaluate diagnostic advantages and significance of the optical coherence tomography (OCT) for
selecting an implantation zone and assessing outcomes of coronary artery stenting with biodegradable
scaffolds (Absorb Bioresorbable Vascular Scaffold [BVS Absorb]).

Material and Methods. From June 2014 to December 2015, at the Scientific and Practical Center of
Interventional Cardioangiology of Sechenov First Moscow State Medical University, 103 lesions in the target
coronary arteries were comprehensively investigated using the OCT, followed by implantation of 105 BVS
Absorb stents in patients with chronic coronary artery disease (CAD). Qualitative and quantitative assessments
of the obtained data in relation to the atherosclerotic plaque composition were performed, as well as a
quantification of affected segments of the coronary arteries (length of the lesion and reference diameter of the
artery) and then compared with quantitative coronary angiography (QCA) data. All lesions, depending on the
morphological composition according to OCT data, were divided into four groups: fibrous (16.5%), lipid
(26.3%), mixed (50.5%) and with signs of moderate calcification (6.7%). The lipid core volume and fibrous cap
thickness were taken into account. The endpoint in this study was the incidence of in-stent stenosis in
previously implanted BVS Absorb stents, depending on the morphological characteristics of the implantation
zone, stent size and the post-dilation performed.

Results. The follow-up examination was conducted in the mid-term (6.42 + 2.2 months in average) and in the
long-term (35 + 2.2 months in average) post-stenting periods. Satisfactory outcomes of stenting were
observed in 95.2 and 88.7% of cases, respectively. Restenosis, including in-stent occlusion, was detected
in 5 and 11 stents, respectively. In all cases of restenosis in previously implanted stents, an endovascular
procedure was performed with a drug-eluting stent placement. After comparing the data, it was revealed that
no post-dilation immediately after stenting was performed in any case of restenosis. In lipid plaques with large
lipid core volume, in fibrous plaques, and in lesions with moderate calcification, the risk of restenosis increases
over time (3, 1, 1%, respectively). By 3 years of follow-up, there is an increase of the restenosis incidence in
stents of a smaller diameter, but of a bigger length, in comparison with 6-month outcomes.

Conclusions. Using of the OCT is effective and safe upon the implantation of biodegradable stents, improving
both immediate and long-term outcomes of stenting. This study showed that, when a biodegradable stent was
implanted in the area of a mixed or fibrous plaque with mandatory post-dilation with a high-pressure balloon,
satisfactory long-term (at year 3) outcomes were achieved in 88.7% of cases. Performing OCT prior to
endovascular procedure (EVP) to determine the morphology, diameter and extent of a lesion, as well as after
the EVP to control the apposition of the stent struts to the artery walls, should be considered a necessary part
of coronary artery stenting with biodegradable scaffolds to achieve optimal long-term outcomes.

Keywords: biodegradable stent, optical coherence tomography, long-term outcomes
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BeepeHue

B HacTosiLee BpeMs CTEHTUPOBAHME KOPO-
HapHbIX apTepuini, B 0COBEHHOCTN C nekap-
CTBEHHbIM MOKPbITUEM, aBNAeTca Haumbonee
3P PEKTNBHLIM METOA0M JSIEYHEHUS NALMEHTOB C
nwemunyeckon 6GonesHoio cepaua (UBC).
OpHako cnepyeTt yumTbiBatb TOT PakT, 4yToO
CTEHT, OCTaBasiCb B COCYAMCTOM pPycCJie Ha npo-
TAXXEHUN BCEM XMU3HM NaumeHTa B KayecTBe
“HopogHOro Tena”, NOCTOAHHO BO34ENCTBYET
Ha MHTUMY COCYAQ, YTO B KAKON-TO MOMEHT Ha-
XOXAEHUNSA B OpPraHM3Me MOXET ABUTbCS TPUr-
repom ajig BOSHMKHOBEHUS onpenesieHHbIX He-
raTUBHbLIX MPOLECCOB B OTHOLWIEHUM CaMOro
aT0ro ctenTa (1). B cBa3u ¢ aTuM mnccnenosa-
Tenu paspadoTtanu v BHEAPWUAN B KIIMHUYECKYIO
NnpakTUKy MOJIHOCTbIO OGuoaerpagnpyemMslie
CTEHTbI, KOTOPbIE, BbIMNOJIHMB CBOK OCHOBHYIO
OYHKUMIO, MOCTEMEHHO 3SJIMMUHUPYIOTCS, HEe
ocTaBnss, TeM cambiM, cybcTpaTta ons ganb-
Hewwen BocnanuTenbHOM peakumun. Mo mHe-
HMIO pPa3paboTyMKOB, BMECTe C pe3opbumen
CTeHTa NCYE3HET NpuYrHa MEeCTHOIro Bocnanu-
TenbHOro nmpouecca U, kak crneacTeve, Npou-
30MOET MOJSIHOE BOCCTAHOBJIEHME Ba30MOTOP-
HOMN 1 SHOOTEeNManbHOW PYHKLMA KOPOHAPHbIX
aptepun (2, 3). MNpenmywecTso naen paspa-
60TKN 1 TMPUMEHEeHMa ObuoaerpagnpyemMblx
CTEHTOB 3aKJ/Il04aETCH ELe N B TOM, YTO Nocne
nx pesopbunn NPoncxoauT BOCCTaAHOBJIEHUE
ajekBaTHOM BU3yanusaumm cocyga B MecTe
CTEHTUPOBaHUSA, a TakXe CO34aeTcs YyCroBue,
B C/lydae HeoOXOOMMOCTMU, BbIMNOJIHEHUSA AWNC-
TaslbHOrO LWYHTUPOBAHUA B 9TOM y4acTke CO-
cypa (4).

OaoHUM M3 Hanbonee paHHUX U U3BECTHbIX
cepuiiHbiXx BnogerpagnpyemMbix KapkacoB SB-
naetca cteHT BVS Absorb (BVS, Absorb, Abbott
Vascular, Santa Clara, CA). 3a ocHOBY au3anHa
Absorb 6b11 UICNONbL30BaH CTEHT Xience komna-
Hum Abbott vasc. CA, USA. BVS Absorb n3aro-
TaBnmeanu n3 PLLA ¢ peHTreHOKOHTPaCTHbIMU
MapkepamMu 13 naaTuHbl gas NO3MLMOHNPOBA-
HMA 1 obonoyvkm n3 PDLLA, comepxalien ne-
KapCTBEHHOE BELLECTBO IBepoanmyc. B Teve-
HMe psga NeT 9TOT CTEHT A0CTATOYHO YCMNELLHO
NCMOoNb30Bann B KJIIMHWYECKOW MpakTuke, on-
HaKO Mo AaHHbIM psaa KPYMNHbIX MCCNenoBaHuin
oKasanocb, 4YTO Mnpu wucnonb3oBaHun BVS
Absorb nmencs noBbILWEHHbIN PUCK BOSHUKHO-
BEHUA TSXENbIX KOPOHAPHbIX OCAOXHEHWUN
(B yacTtHOCTU, TPOMOO30B). OCHOBHbLIMU MpPU-
YynMHamMmM TpombOo3a ABASSINCHL: HEMOJSIHOE MOo-
KPbITVUE NOPaXXeHHOro yyacTka aptepun banka-
MW CTEHTA U HELOCTaTO4YHOE MOJSIHOE PaCKpPbl-
TUEe CTEHTa, B pe3ysibTare 4ero npomcxogmno

HEMOJIHOE €ro npuJieraHne K CTEHKE cocyda
(5). Bbicokasi HacToTa Cepbe3HbIX OCNOXHEHUNI
npu mncnonbdosaHnn BVS Absorb nocnyxuna
nPUYNHOMN 3anpeTta HauuoHasbHbIM areHT-
CTBOM MO KOHTPOJIIO 32 NPOoAyKTamMun NUTaHUS
n nekapcteamm (FDA) Kk npumeHeHuio BVS
Absorb Ha TeppuTopum CLUA. lMNMpaeaa, B He-
KOTOPbIX CTpaHax EBponbl OH NnpuMeHseTcs 0o
HacTodawero BpemeHun. lNpoBegeHHbIe nccne-
JOBaHUA mokasanm, 4To OOHOM U3 OCHOBHbIX
MPUYMH HEYOOBNETBOPUTESNIbHbIX PE3YNbLTaToB
npuM uncnofib3oBaHUM OBuoaerpagmpyembix
CTEHTOB SIBNSIETCSA HEAOCTATOYHO MOSHas WH-
dopmauusa 06 MCxoQHOM aHAaTOMUYEeCKOM CO-
CTOSIHUM CTEHKM cocyna. HecmoTpsa Ha BbICO-
KYI0O MIHPOPMATUBHOCTb CENEKTUBHOWM KOpOHa-
porpadpumn, meton ManonHopmMaTUBEH B
OTHOLUEHUN OLLEeHKM MOpPGOSIOrMYeckoro co-
CTOSIHUS CTEHKWM KOPOHAPHOIro cocyna un cocra-
Ba aTepocK/epoTnieckon onawku. Eue meHb-
e BOSMOXHOCTEWN Y CENEKTUBHOMN KOPOHAPO-
roadunm Ong  NOJyYEHUSs  TPEXMEPHOro
n3obpaxeHnsa KopoHapHoro pycna (6). Mexay
TemMm Takas mHdpopmMauusa KpawmHe BaxkHa Ond
MoJly4eHNst oNTUMasibHbIX PE3YNbLTAaTOB CTEHTU-
POBaHUSA KOPOHAPHbLIX apTepuin BoobLue 1 buo-
pe3opbupyemMbiMM CTEHTaMU B YaCTHOCTW.
OpHako C nosiBIEHMEM MeToda OMTUYEeCKOM
korepeHTHor Tomorpadpum (OKT) y KnnHUum-
CTOB MoOsIBMIaCb BO3MOXHOCTb CYLLECTBEHHO
pacwmpuTb BO3MOXHOCTU U3Yy4eHUs naTtodpu-
3M0NI0rMM U NATOMOPPONOrNM Kak KOPOHAPHbIX
apTepui, Tak 1 aTepPOCKIEPOTUYECKOro nopa-
>XEHNS1 KOpoHapHoro pycna. bnarogaps rnyou-
HE NPOHUKHOBEHUS B TOJILLY TKAHEW U BbICOKO-
My MPOCTPaHCTBEHHOMY pa3peLueHnto OKT no-
3BOJISET M3y4aTb TE€ CTPYKTYPbl KOPOHAPHOrO
pycna, KoTopble ObiV BHE NpeaenoB aocsrae-
MOCTU CeNIeKTUBHOW KOpoHaporpadunm (7).
CnenyeT 0co60 0OTMETUTb, 4TO Bnarogaps OKT
cTasa BO3SMOXHOW BbICOKOTO4YHAsA anddepeH-
LMpoBKa MOPEOSIOrM4eCKOro coctaBa aTepo-
CcKJiepoTmnyeckmx bnsawek (nmnmgHas, prubpos-
Hasi, C BKJIIIOYEHUSIMM Kanbuma U T.4,.) 1 06paso-
BaHWUN BHYTPU MNpPOCBETa COCYOOB (KpacCHbIN
nnn 6enbin Tpom6). MeTon, OKT Takxe No3BO-
NAeT KOHTPO/AMPOBaATb OMNTUMAasIbHOCTb UM-
naaHTaumm CTeHTa HENOCPEACTBEHHO MOCe
CTEHTUPOBAHUSA: MPaBUSIbHOE MO3ULMOHMNPO-
BaHME CTEHTa M MNOJIHOTY ero packpbiTua, an-
MO3MUMNIO CTEHTA K COCYOUCTON CTEHKe, WH-
0EKC CUMMETPUYHOCTU CTEHTa, MNPOTPYy3uto
ONALWKN, KPaeByld OMCCEKUMIO UHTUMbI U T.4.
(8, 9).

B cBA3n C aTuM uccneposaTenm peLmnnm
6onee WKMPOKO U TWATENbHO WCMOSbL30BaTb
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BHYTPUCOCYANCTYIO BU3yannsauuo ans getanb-
HOro M3Y4eHUS1 COCTOSIHUSA CTPYKTYP KOpPOHap-
HOro pycna; Mmopdonorvn nopaxeHus; pasme-
POB KOPOHAPHbIX apTepuin; oNTUMM3aLM YCIO-
BUA uMOnaHTupyemoro kapkaca. CkadaHHoe
KacaeTcsl BCEX BUAOB CTEHTOB, B TOM 4ucChe n
6uope3opbupyemMbix. B 3TOM OTHOLLEHMN OCO-
Oblli MHTEpPEC npeacTaBnseT uccnenoBaHune
Absorb Japan (10, 11), B KOTOPOM aBTOPbI, UC-
nonb3dya meton OKT, BbisCHWAMN, 4TO B 60Sb-
LUMHCTBE CJly4aeB HeYyOOBNETBOPUTENbHbIE pe-
3yJibTaTbl CTEHTUPOBAHUS OblI 0OYCIOBNEHbI
VMEHHO TEXHUYECKMMMU MNOrpeLHoOCTsIMAN Bbl-
NOJSIHEHUST MaHUNyNAUMM. Mexay TemM MCnoJsib-
3oBaHue OKT, no3BonawoLen JOCTaTOYHO TOY-
HO OUEHWUTb COCTOSIHME COCYAUCTOMN CTEHKU U
MopP@Oornio camoin GNALWKK A0 9HO0BACKY-
napHon npouenypsbl (9BI1), moxeT cnocob-
CTBOBaTb CYLWECTBEHHOW ONTUMM3aUMK yCTa-
HOBKM CTeHTa. B ocobeHHOCTN cka3aHHOE Kaca-
€TCs TEX CTyHaeB, KOraa peyb naet o6 ycTaHOBKE
CTEHTOB HECTaHOapPTHbIX PasMepPoOB — Masioro
kanmbpa wnm cBepxbonblIOro AguameTpa.
B npouecce camon npougnypbl MMMaaHTaumMm
cTeHTOoB ncnonb3oBaHne OKT no3BondeT onpe-
0ennuTb HeobXoAMMOCTb NpoBedeHUs O0Mos-
HUTEeNbHOW NocTannaTtaumm 6anIoHOM BbICOKO-
ro AaBfieHMs C LENbo ONTUMM3aunm pesynbra-
TOB CTEHTMPOBAHUS aXe B TeX Cnyyasx, korga
Mo [JaHHbIM CeJIeKTUBHOM KOpOHaporpadumn
pes3ynbTatbhl Npouenypbl BbIMSOENN BMOJIHE
yoosneTsoputenbHbiMu (12). CnegoBaTesnbHO,
npumeHeHns OKT onsa OueHkM LeneBbixX cer-
MEHTOB apTepum OO0 U MOCMe UMMNIaHTauum
Orope3opbnpyeMbiX CTEHTOB MMEET BaXXHYIO
MPakTU4ECKYO0 3HAYMMOCTb (13,14).

HecmoTps Ha To 4To cTeHThl BVS Absorb 3a-
NpeLLeHbI K LIVPOKOMY NPUMEHEHMIO, Mepcrek-
TMBa MCMNONbL30BaHUSA Opyrnx 6ruopesopbupye-
MbIX KOPOHApPHbIX CTEHTOB B KIMHWYECKOMN
npakTuke Becbma Benuka. CnegoBaTenibHO, Mbl
COYNM LenecoobpasHbIM MPOBECTU UCCNeno-
BaHMe ¢ wucnonb3oBaHnem OKT pesynbratos
CTEHTMPOBaAHMA Bnope3opbrpyemMbiMy CTEHTA-
Mu Absorb, 4TOo nosBonuT 6onee TwaTeNnbHO
N3Y4nUTb Kak MONOXUTENbHbIE, TaK U HeraTuBe-
HbIX CTOPOHbI JAHHOW KaTeropum CTEHTOB. ITO
MOXEeT cnocobCcTBOBaTb CO34aHMI0 B AalbHEN-
wem 6onee ycOBEPLUEHCTBOBAHHbLIX CTEHTOB,
n3deras Tex HeraTUBHbIX CTOPOH, KOTOpble
6binn y BVS Absorb. BmecTe ¢ Tem Takme umc-
cnepoBaHusa 6yaoyT crniocobcTBOBaTh onpene-
NeHnI0 CTUHHOM 3HavmmocTn OKT B oueHke
pe3ynbTaTtoB CTEHTUPOBaAHMSA BOOOLLE U OUO-
pe3opbupyeMbIiMU CTEHTAMN B HACTHOCTW.

KnunHuyeckas xapakrepmcTuka
0ONbHbIX, METOAbI AUArHOCTUKN
n neyeHus

B HIL, mHTEpBEHUMOHHON KapAWOaHIr1o-
norvun CevyeHOBCKOro YHMBEpCUTETA C MIOHS
2014 r. no pekabpb 2015 r. GbIN UMMNIAHTUPO-
BaHbl 105 cteHTOB BVS Absorb naumeHtam
C XpoHudeckumun dopmamm NBC. Nm BCEM
HernocpeacTBeHHO nepeq, OBl BbINOAHAMN
BHYTPUCOCYONCTYIO BU3yanm3auuio LeneBbix
KOpOHapHbIX apTepuii metogom OKT. KpaTko
kacadacb metoga OKT, cneoyet OTMETUTb, YTO
B €ro OCHOBE NIEXUT MPUHLUMIM UBMEPEHNS BPE-
MEHU 3a4EPXKM CBETOBOIO Nyyka, OTPaKEHHO-
ro OT uccnenyemom TkaHm (7). B coBpeMeHHbIX
OKT-npnbopax MCTOYHUKOM U3NYyHEHUS SABJISI-
eTCs LWMPOKOMNOJIOCHbIN CYNnepIiOMUHECLLEHT-
HbIA Na3epHbIA CBETOAMOL,, @ UCMYCKAEMBbIN UM
CBETOBOM MYy4OK MO ONTOBOJIOKOHHOMY Kabento
(kaTeTepy) OocTaBndeTcd B 30HY MHTepeca.
Bo Bpemsa npoBeneHns CKaHUpPOBaHUS CBETO-
BOW MMNYNbC OENUTCS HA ABE 4acTu, O4Ha n3
KOTOPbIX (KOHTPOJIbHAsA) OTpaxkaeTcd OT cne-
UManbHOro 3epkasblia, HaxogsLerocd B ca-
MOM JaTt4yuke, a BTopasi (OCHOBHAas) OTpaxaeT-
cs1 OT nccnepyemoro oobekTa. lanee ¢ noMmo-
LI COXHOIo MaTeMaTUYECKOrO airoputMa,
3a/10)kKEHHOr0 B camMoM Npnbope, CYMMUPYIOT-
CS [aHHble 3TUX OBYX CUrHANOB, B pe3ysbrate
npoucxoant adpdekT nHtepdepeHunmn n pop-
MUPYeTCa CKaH uccnegyemMmon obnacTtu.
OnTuyeckass ogHOPOAHOCTb Cpenbl SABNSETCS
OCHOBHbIM TpeboBaHMEM 415 NOJIyYeHUs Kadve-
CTBEHHOI0 M300pa)KeHus, 4TO AOoCTUraeTcs
BBEOEHMEM KOHTPACTHOrO BELECTBA KakK B CU-
CTeMY AaTyuvka, rae HaxoauTcs 3epkano, Tak n
B MPOCBET cOCyda [OJ19 BbITECHEHMS KPOBW.
MeTtoa OKT nmeeT kak gmarHoCTuyeckoe 3Ha-
yeHue, OOMOJIHAS OaHHble aHrmorpadun Bax-
HOIN 1 OCTOBEPHOW MHpOPMaLUUEN, TaK U KOH-
TponupyloLwee B OTHOLUEHUU BbINOJIHEHHOMN
neyebHo npoueaypsbl (8, 9).

NTak, ¢ ncnonbsoanHmem OKT 6binv getanb-
HO M3yyeHbl 103 NopaxeHHbIX yyacTka B Lene-
BbIX apTepusx BeHe4yHoro pycna. lony4yeHHble
JaHHblE MOABEPranCb KayeCTBEHHO-KOMYe-
CTBEHHOW OUEHKEe B OTHOLUEHMM COCTaBa aTe-
pockiepoTnyeckon onawkn (nunugHasa, dunb-
po3Has, CMeLwaHHasa nnu KanbUMHUPOBaHHas);
TOJILLMHBI €€ MOKPbLILKN U 06beMa HEKPOTUYE-
CKOro ggpa (npwv Hanuymmn); npPmU3HakoB n CcTe-
neHn mnabaseneHnsa onsawek. Mopdonormyec-
Kas oLeHKa KOPOHapHbLIX apTepuii OCHOBbLIBA-
flacb Ha ONTUYECKUX XapakKTepucTukax
“3aTyxaHus” CroeB COCyaucCTOn cTeHku. [Npu
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Aunarpamma 1. KonnyecTtBeHHble 1 kadyecTBeHHble OKT-xapakTepuCTUKN aTePOCKIEPOTUHECKNX BNsLlek.

9TOM PYKOBOACTBOBAJINCb ClleayloWwmmMmn xa-
pakTepUCTUKaAMU COCYOUCTOMN CTEHKU KOPO-
HapHbIX apTeEpPU: HEM3MEHEHHAasa cocyaucTas
CTeHKa XapakTepunayeTcs TPEXCIONHOW CTPYK-
TypoW TonuwmHon He 6onee 1,2 MMm; onTuye-
CKue CBOMNCTBA pasHbiX CJI0EB apTepuasibHOWM
CTEHKM MbILWEYHOro Tuna pasfinyHbl; UHTUMA
npeacraefeHa SPKUM BbICOKOMHTEHCUBHbBIM
CUrHanaoM, Meama — rOMOTFEHHbIM CUrHasoM
HN3KOW WHTEHCMBHOCTU W aaBEeHTUUuSa -—
reTeporeHHbIM CUFHANOM BbICOKOW MHTEHCUB-
HOCTW. [1pn N3MEHEHUN OMUCAHHOW Bbille ap-
XUTEKTOHMKUN, TaK Xe KakK Npu Ham4ymm o4aro-
BbIX YTOJILLEHUA WHTUMBbI, ClieayeT roBOpUTb
0 PasfMYHbIX TUNax MOpPaxXeHust CoCcyaucTom
cTeHkn. K npumepy, Hanndve no gaHHbimM OKT
OTHOCWUTESNIbHO FOMOreHHOM 06NacTn C UHTEH-
CVBHbBIM CUTHaJIOM MOXET yKa3blBaTb Ha HaNU-
ymne GMbpPO3HOW BNALLIKM, NPY 3TOM JIMNNAHOE
S0p0 BU3yanu3mpyeTcsl Kak romMmoreHHas o06-
nactb co cnabbiM CUrHasoOM U pPas3MbITbIMMU
rpaHuLaMKM NOKPbITO GpUBPO3HOI Kancynomn, a
BKJTIOYEHUSA KanbLNS BbIABNSIOTCA B BUAE reTe-
POreHHbIX 30H Cnaboro curHana ¢ 4YeTKUMMU
rpaHmuamMmu.

NTak, ncnonb3ysa npencraBiiEHHbIE Bbille
OKT-xapakTepucTuUK1 NOpaxeHUs CTEHOK KO-
POHAPHLIX apTepui, Mbl NPOaHaNN3npPoBaIm
naHHble Bcex 103 nopaxeHHbIX y4acTKOB Be-
HeYHbIX apTepui. NepBbiM 3TanomM AeTanbHO
n3yyanum He TOJIbKO MOPPOOrnyecknin, HO "
KaQ4eCTBEHHO-KOJIMYECTBEHHLIV COCTaB aTepo-
cknepoTuyecknx onawek. Mo gaHHbiM OKT-
CKaHOB MPOBOAMAM MNOACYET TOJILLMHbI MNO-
KpbILWKK ONAWKKM, obbema nunuaHoro saapa
(NMpn HannyuK), a TakKkKe OLeHMBaNM NpU3Hakn
n3ba3eneHusa. CTouT OTMETUTb, YTO HOPMaslb-
Has TOJIWMHA MOKPbLIWKMA ONnawKku 65 MKM,

a ckonneHuns nmnuaHblx agep 6onee 1 kBaa-
paHTa OTHOCUT aTEPOCKIEPOTUYECKYIO BNALLKY
kK 6boraTov nunuaoamMmu. B 3aBMCMMOCTU OT MOpP-
$0I0rM4ecKkoro COCTosIHNS BAALWKM Bbn pas-
nenexHbl Ha 4 rpynnbl: GUBpPO3Han, NMNuaHas,
CMEeLllaHHass nm C npu3HakaMmyu YMEPEHHOro
KanbuyHo3a. B 6onblunHcTBe cnyyaeB (50,5%)
Habnogann cMellaHHble MnuaHo-eubpos-
Hble aTepockiepoTnyeckne OnAwKn, B KOTO-
pbix Npeobnagan NUNUAOHbLIA cocTaB. Eue
B 26,3% aTepocknepoTmyeckme OASLWKN nMe-
NV NMNnaHbIA cocTas, B 16,5% — GnOPO3HbIN.
B 6,7% cnyyaeB oTMe4ancs yMepeHHbIn Kasb-
umMHo3. Cnenyet OTMETUTb, YTO COCY bl C y4acT-
KaMn KanbuuHO3a OblNv BblOeneHbl B OTAENb-
HYIO FPyMny, XOTA UX MOXHO Obls1I0 6bl OTHECTU
K CMEeLUaHHOMY Tu1y.

Mpwn nccnepoBaHnm NPOBOANAN TaKXe pac-
4yeTbl TOJILMHbI MOKPbILWKM Onawky, obbema
MnuaHoro aapa (npyv ero Haanmymmn), a Takxe
OLIEHMBAJIN BbIPQXXEHHOCTb U3bSA3BJIEHUS B 3a-
BMCMMOCTU OT MOPdONOrnM4eckoro Tuna are-
pocknepoTuyeckux bnsawek (anarpamma 1).

Kak BUOHO 13 gmarpamMmmbl 1, TONAWMHY MNo-
KpblLWKK Oonee 65 MKM vawe Habnwoganm
B NIMNUAHbIX Ongukax, 6aswKax cMeLlaHHoro
reHesa M C YMEPEHHbIM KaJbLUHO30M.
Bonblioe ckonneHne nunugHoro sgpa yawe
Habno4anm B IMMUAOHbLIX U CMeLUaHHbIX ONnsLw-
kax. JJaHHble nokasaTenn KpamHe BaXKHbl, Tak
KaKk W3BECTHO, 4TO aTepoCKIepOTUYECKMe
onawku, 6oratble nunmnaamMmm ¢ 6oNbLLIONW TOo-
LLMHOW MOKPbILWKKX, TaK Xe Kak n prubposHbie
ONAWKN C TONLWMHOM MNOKPbILLKKA MeHee 65
MKM, UMEIOT NMOBbILLEHHbIN PUCK PA3BUTUSA He-
6naronpuATHbIX COObLITMIA, B TOM 4YUCIE N Be-
POSATHOCTU BO3HUKHOBEHUSA OCTPOro mHopap-
kTa mmokappga (15). CnegyeT Takke NOMHUTb,
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Ta6nuua 1. CpaBHUTENbHAS OLEHKA AaHHbIX MO AJVMHE KOPOHAPHLIX apTepuid, NMOYYEHHbIX MPW CENEeKTUBHON KOPOHapOo-

rpacdmm n OKT

[nvnHa nopaXeHHoro yyacTka, MM
L % OUN
meHee 20 Gonee 20 P OLL (95% A1)
AHrvorpamma 52 (50,5%) 51 (49,5%)
< * _
OKT-xapakTepucTuka 16 (15,5%) 87 (84,5%) 0,001 5,5(2,9-10.7)

* — pasnuunsa ctatucTnieckn 3Hauumel (p < 0,05).

Tabnuua 2. CpasHeHve aHrnorpamMMbl 1 OKT-KapTuHbI MOPaXEHHbIX CEFMEHTOB BEHEYHbIX apTepuii No pedepeHTHOMY

InameTpy apTepum
PedepeHTHBIN ANaMeTp Busyanusauus
aprepuun, Mm aHruorpamma OKT-xapakrepucTtuka P
2,5 39 (37,9%) 19 (18,4%) =0,002
3 44 (42,7%) 47 (45,6%) p;,=0,035
3,5 20 (19,4%) 37 (36%) P; = 0,002

4YTO NMPU NPU3HaKax N3bA3BJIEHNS HECBOEBPE-
MEHHO OKa3aHHasi MOMOLLb MOXET MPMBECTU
K 60/bLUMM KapauanibHbIM COObITUSIM.

Mpn OKT BTOPbIM 3TAanomMm NpPoOBOAUIN N3-
MEpPEHME aramMeTpa apTepun HeNoCpPenCTBEH-
HO B y4yacCTkax OO M MOCJie CTEHO3a, a Takxe
onpenensnn oAanHy CTEHO3MPOBAHHOIO y4acT-
Ka nNpy MOMOLLM NMPOAOSbHON PEKOHCTPYKLMN.
Mo maHHbIM KopoHapoaHrunorpadum (KAIN He
BCerga BO3MOXHO TOYHO OonpeaennTb NpoTs-
)XEHHOCTb MOPaXeHUs 1 AuamMeTp apTepuu.
Mexay TemMm npaBuibHO MO pa3mMepam MoAo-
OpaHHbI N UMMNAAHTUPOBAHHBLIM CTEHT UrpaeT
peLiaoLLyo posib Kak ANng HENOCPEACTBEHHbIX,
Tak 1 Ons oTaaseHHbIX pe3ynstatoB. Mbel npo-
BE/IN CPaBHUTESIbHbIM aHaNN3 JaHHbIX KOPOHa-
poaHrnorpamm (QCA) n gaHHbix OKT no konu-
YECTBEHHOW OLLEHKE MOPaXEeHHbIX CErMEHTOB

KOpOHapHbIX apTepuin. Kak BuaHo 3 T1abn. 1,
MMeeTCs CYyLLeCTBEHHasi pasHuua B pacyeTe
OJIMHbI MOPaXXEeHHOro y4yactka no JaHHbIM aH-
rmorpadpun n OKT, koTopas cocTtasnseTt 49,5
n 84,5% cooTBeTCTBEHHO. BO3MOXHOCTbL Npa-
BWUJIbHOW OLLEHKWM MPOTSXXEHHOCTN CTEHO3a KO-
poHapHow apTepuun no gaHHeim OKT B 5,5 pasa
BbiLLIE, YEM Npu oueHKe no gaHHbIM KAI (95%
N 2,9-10,7). MNpu cpaBHEHUN OAHHbIX pede-
PEHTHOrO AmamMeTpa apTepun, NONYYEHHbIX
npu KA n OKT, Takke Oblan CTaTUCTUYECKMN
nocTtoBepHble pasnuung (p = 0,002), ykasbiBa-
fowme Ha 10, 4to OKT paer 6onee TO4YHble
1 OOCTOBEPHbIE AAHHbBIE MO TEM WA UHBLIM Na-
pameTpamM pa3MepoB KOPOHapHbIX COCYOOB
(Tabn. 2).

Ha pwuc. 1-3 npuBepeHbl paHHble OKT-
1nccnenoBaHVa PasHbiX MO COCTaBy aTepockie-

Puc. 1. JlunuaHas 6nsuika ¢ TONICTOM NOKPbILLKOW. a — 06beM 6Nk okoso 1 kBagpaHTa; 6 — 06bem 6wk 3 kBaa-

paHTa.

JvarHoctnyeckasi 3Ha4MMOCTb MEeToAa ONTUYECKOM KOrepeHTHOV TOMOrpadun B OLleHKe pe3y/ibTaTtoB 31
CTEeHTUPOBaHMsI KOPOHAaPHbIX apTepuii buoaerpaanpyemsiMu ckagpgongamm BVS Absorb
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Puc. 2. ®nbpo3sHas 65sLiKka ¢ TOHKOWN MOKPbILLKOA.

Puc. 3. AtepocknepoTtundeckmne ONALKM CMEeLlaHHOro reHes3a. a — CKornsieHme Makpodaros; 6 — BKJIIOYEHMS KaNbLWS.

POTUYECKUX ONAleK, MU3YYEeHHbIX B OaHHOM
nccnemoBaHuu: Ha puc. 1 npeacrtasneHa nm-
nuaHasa 6nsuka ¢ TONCTOM MOKPbILWKON (a) v
JNNUOHBIM 90P0M, 3aHMMaoWKWM 3 KBagpaHTa
(6); Ha puc. 2 nzobpaxeHa prbpo3Has onsLika
C TOHKOI MOKPBLILLIKON; aTepockiepoTmyeckas
6ngWKa CMELaHHOro Tuna CO CKOMJEHUEM
Makpodaros (a) U C BKJIIOYEHMEM KanbLus (0)
npeacTasneHa Ha puc. 3.

CtaTtuctnyeckas obpaboTka pe3ynbra-
TOB. [pun ctatucTnyeckoin obpadboTke pesysib-
TaToOB McCNosb3oBanmM nporpammy SPSS
Statistics 26.0. CpaBHUTENbHBIV aHaNM3 He3a-
BUCUMbIX KaTeropuasibHbIX NMEepeMeHHbIX Mpo-
BOOWJICA C npumeHeHnem %2 lNMupcoHa (B ToM
yucne post-hoc aHanus) mam ToYHOro kKpuTte-
pua @duwepa. HoMMHanNbHLIKN MokasaTtesb
npencTaBnancsa abCcontoTHbIM YNCIOM Habo-

)J,GHI/II7I, npmBeageHa rnpoueHTHad 0oJi9 Nnpnu3Ha-
Ka B noarpynnax. Bo Bcex npouenypax cratu-
CTMYECKOro aHanusa KpUTUYECKUI YPOBEHb
3Ha4mMocTn npuHumanu p < 0,05.

Pesynbrarthl

Mpn uvmnnantaumn cteHtoB BVS Absorb
B kaxgom cnydae (105 cTeHTOB) yuuTbiBaNu
KayecTBeHHble 1 konnyecTBeHHble OKT-aaHHbIe
N3y4YeHUSA TMOPaXEHHbIX Y4aCTKOB BEHEYHbIX
apTepuii. Bo Bcex cnydasax mmnnaHtaumm Obin
OOCTUTHYT YyOOBJIETBOPUTESNbHBINM HEnocpes,-
CTBEHHbIN aHrmorpapuyeckmnin  pesynbrar.
Cama wmMeTOoguka wuMMaaHTaumMm BKKO4Yana:
B 100% cnyyaeB BbIMOMHANM Npegunataumio
B Ka4yecCcTBe MOAroTOBKM apTepuMn K CamMoWn
uMnnaHTaumm. B Tex cnyyasx, Korga rnocrne
vMnaaHTaumMn cteHta He gobuBanmcb ONTU-
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Ta6nuua 3. CpeaHeOTAANEHHbI Pe3y/bTaT CTEHTUPOBAHMA B 3aBUCMMOCTM OT MOPdOIOrMYecknx 0COBEHHOCTEN 30HbI

nMnaaHTaumm no gaHHeiM OKT

Mopdonoruyeckoe onpepeneHme
TMNa GNALWKN

KonuyecTBo nopaxeHHbIX
y4yacTKOB apTepuun, NnoaBeprunxcs
cTeHTUpoBaHuio BVS Absorb, n

PecteHo3
yepes 6 mec nocne p
CTEHTUPOBaHUSA, %

NununpHas:
6onbLUIOE cofepXaHne NMNUAHOro aapa 22 3(3,0%) 0,09
Manoe coaepXaHvue NMnuMaHoro aapa 7 0 (0%)
drnbposHas: 16 1(1%)
CMeLlaHHas 51 0 (0%)
YMepEeHHbIN KanbLMHO3 7 1(1)

MaJlbHbIX Pe3ynbTaToB, BbINOJHANM NoCcTAUNA-
TauMio CTEHTMPOBAHHOrO y4dyacTtka OanjloHOM
BbICOKOIO AaBNeHUS.

Bcero B nopaxeHHble CErMEHTbl UMMAaHTU-
posann 105 cteHToB BVS Absorb. OKT Heno-
CPELCTBEHHO MOC/ie CTEHTUPOBAHUS MPOBO-
annun B 72 (68,6%) cnyyasax. Mo gaHHbim OKT
B 69 (95,3%) cnyyasx ObIs10 BbIIB/IEHO HEMOJ-
HOe npuneraHue 6anok cTeHTa K CTEHKEe CO-
cypa. Ona OocTuXeHuss onTUManbHOro pe-
3ynbTata B HUX BbINOJIHEHA nocTaunaTauus
6annoHOM BbICOKOIro JaBfieHUs1 C YOOB/IETBO-
pPUTENbHBLIM ONTUMAaNIbHbIM  PE3ybTaTOM.
OcHoBHOM npuymHon oTkasa o1 OKT-
obcnenoBaHus y ocTasnbHbIX 00JbHbIX OblN Bbl-
COKUI PUCK PasBUTUS KOHTPACT-UHAYLMPO-
BaHHOM HedponaTtnum, BbI3BAHHOW BbICOKOMN
KOHTPaCTHOWM Harpy3Kon.

KoHTponbHoe obcnenoBaHne (Cpok B cpes-
HeM 6,42 = 2,2 mec) npolwwnu Bce 53 nauyeHTa
co 105 ycTtaHOBNEeHHbIMU CTeHTamMu. Bo Bcex
cnydyasax B 006s3aTeNlbHOM MOPSAKE BbIMNOJHA-
Nacb cenekTrBHada KopoHaporpadpua. Yoosnert-
BOPUTENbHbLIM pe3yfibTaT CTEHTUPOBAHUSA Ha-
onopann B 95,2% cnydyaeB. OKT BbINOAHANN
B 98 (93,3%) MMNNaHTUPOBAHHbLIX PAHEE CTEH-
Tax. o gaHHbiM OKT nonHasa aHaoTennsauva
Habnopanace B 46 cTeHTax, 4YacTuyHas -
B 52 cTeHTax. Manbno3uumio, Tak Xe Kak 1 ya-
CTUYHYIO pPe30opbunio CTEHTOB, HE Hab4ann
HM B OOHOM cny4ae. In-stent cTeHO3 BbISIBNEH
B 5 (4,8%) cny4dasax. bbino npoBeaeHo cpaBHe-
HME MOJTy4YEHHbIX PE3YNbTAaTOB NO AaHHbIM KAl
1 OKT npuvt KOHTPOJSILHOM UCCNEAOBAHUM C aHa-
JIOFNYHBIMU UCXOAHbIMU OAHHBLIMU (00 CTEH-
TupoBaHus). 3 Tabn. 3 cnenyeT, 4TO nyywive
pe3ynbTaTbl CTEHTUPOBAHUA OblIM NMOJYYEHbI
B T€X CTEHTUPOBAHHbLIX CErMeHTax KOopoHap-
HbIX apTepuii, B KOTOPbIX Obl CMeLlaHHble
onawkn. B nunuaHbix 6ngiwkax ¢ 60/bLWLMM KO-
INYeCTBOM NUNUAOHOro sApa, B GUOPO3HbLIX
6naWwKax 1 B NOPaAXEHMAX C YMEPEHHbIM Kaslb-
LMHO30M YBENMYMBAETCH BEPOSTHOCTb Pa3BU-

TMa pecteHo3a (3, 1, 1% COOTBETCTBEHHO).
BeposATHO, 3TO CBSI3aHO C TE€M, YTO MCXOOHO
B BbllLEYKa3aHHbIX TUMax NopaXxeHus no AaH-
HbiM OKT mocne CTEHTMPOBAHMSA OTMevasnacb
NnpoTpy3us Npm 60JbLLOM 06beMe NUMNUAHOIo
aapa, a npym GMbpo3HOM BAdLWKe N KanbUMHUA-
pPOBaHHOM MOPaXeHun Habnaanocb HEMos-
HOe npuneraHme 6asok CTEHTA K CTEHKE apTe-
pun, 4TO B JOasbHENLWEM MO0 NPUBOAUTb
K BO3HUKHOBEHWID pPOCTa HEOWHTMMAasIbHOWN
TKaHWU W, Kak cneacTBue, pPecTeHo3y. Takxe
CTOUT OTMETUTb, YTO BO BCEX Clly4asax pecTe-
HO3a nocTauaaTauns HenocpeacTBEHHO Nocne
CTEHTMPOBaAHMA He npoBoaunack. Ecnu roeo-
pUTb O OJIHE N ANaMeTPe MMMNAHTUPOBAHHO-
ro CTEHTA, TO pasHuLbl B yBEANYEHUN HACTOThI
BO3HMKHOBEHWNS PECTEHO3a B cpeaHeoTaaNIeH-
HOM Nepuroae He OTMeYanoch (amarpamma 2).
Bo Bcex cnyyaax npu obHapy>XeHun pecrte-
HO3a BbINOSHANACb OanoHHas Awunarayms
C nocnenylowen yCTaHOBKOM CTEeHTa C fiekap-

CteHTtbl BVS Absorb, wT

2,5x18 2,5%28 3,0x18 3,0x28
Pasmepbl CTEHTOB, MM
- Bcero |:| PecteHos

Aunarpamma 2. PecTeHO3 nocne cTeHTupoBaHus BVS
Absorb B cpegHeoToaneHHOM nepnoae B 3aBMCMMOCTHU

JunarHoctnyeckasi 3Ha4MMOCTb METOAAa ONTUYECKOM KOrepeHTHOV ToOMorpadum B OLlEHKE Pe3y/ibTatoB
CTEeHTUPOBaHMsI KOPOHAaPHbIX apTepuii buoaerpaanpyemsiMu ckagpgongamm BVS Absorb

OT pa3Mepa CTeHTa.
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7

6 mec

—<¢— JlununaHasa 6nawka ¢ 6onbwnm
coaepXaHnem NMnmuaoHoro sapa

—a8— JlunngHag 6nsLka ¢ MaseHbKUM
coaepXaHnemM NUnuMaHoro sapa

durbposHas bnsika
CmMellaHHag 6nawika
—k—  YMEepEHHbIN KanbLMHO3

Awnarpamma 3. YacTtoTa BO3HUKHOBEHUS pPecTeHo3a
B 3aBMCUMOCTU OT MOPQONOrnYeckmux ocoOeHHOoCTen
30Hbl MMMMAHTAUUM B pasHble CPOKU HabnogeHus
(6 n 35 mec).
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2,5x18 2,5x28 3,0x18 3,0x28

Pasmepbl CTEHTOB, MM
. PecTeH03 yepes 6 mec HabnoaeHui

|:| PecTeHos 4epes 3 roga HabnogeHui

Aunarpamma 4. PecTeHO3 nocne cTeHTupoBaHus BVS
Absorb B cpegHeoTganeHHoOM U OTAANEHHOM nMepuogax
B 3aBMCUMMOCTM OT pa3mepa CTeHTa.

CTBEHHbIM MOKPbITMEM C YOOBJETBOPUTEJIb-
HbIM HENMOCPeaCTBEHHbLIM PE3YJ/IbTATOM.

Ha cpoke B cpegHem 4yepe3d 35 + 2,2 mec
OblNI0 NPOBEAEHO MOBTOPHOE KOHTPOJIbHOE 00-
cnepgosaHue y 46 (86,8%) naymeHTOB C ycTa-
HOBNEHHbIMWN paHee 97 (94,2%) cTeHTamu.
KoHTpONb Ha AaHHOM CpOKe BKJtOYasn cenek-
TUBHYIO KOpoHaporpadwuio, a npu OTCYTCTBUM

KIMHUYECKNX MPOSAB/IEHUI CTeHoKapaum Wam
oTKa3e naumeHTa OT rocnutaan3aunm BbINos-
Hs1aCb MyJiIbTUCAVPAbHAs KOMMNbIOTEPHAA TO-
morpadpusa (MCKT). Mo nony4eHHbIM OaHHbIM
obcnenoBaHMs yooOBNETBOPUTESbHbIA pe3yib-
TaT oTMeyeH B 88,7% cnyyaeB. PecteHO3 Oblin
BbisiBsieH B 11 (11,3%) cTeHTax, B TOM 4ucne
B OOHOM cny4dae oKkJo3uda. Bo Bcex cnydasix
Oblna BbINosHeHa 6annoHHas aunatauus ¢ no-
cnenyLler yCTaHOBKOW CTEHTA C JIEKApCTBEH-
HbIM MOKPLITUEM C YOOBETBOPUTENbHLIM He-
NnocpeancTBEHHbIM pe3ynbTaToM. [1poBeaeHHbIN
CpaBHUTENbHbIVM aHanM3 3aBUCUMOCTU 4acTo-
Thbl PECTEHO30B OT MOPGOSIOrNYECKUX 0CODEH-
HOCTel aTepoMaTo3HOW ONALLKM rnokasasn TeH-
OEHUMIO K YBEJIMYEHMIO 4acTOTbl pecTeHo3a
B OndwKax ¢ 60NbLWUM coagpXaHuem nmnua-
HOro a4pa, a Takke B rpyrnne ¢ yMepPEeHHbIM
KanbLMHO30M, Kak NokasaHo Ha anarpamme 3.

CTouT OTMEeTUTb, YTO BO BCEX Cllyyasix pe-
CTEHO3a B paHee MMMNIAHTUPOBAHHbIX CTEHTaX
noctounataumsa He nposoawmnacbk. AuHamuka
pOCTa Ha4YMHAET MNPOCNEXMBATLCA B OTHOLUE-
HUN pa3mepa MUMMIAHTUPOBAHHLIX CTEHTOB.
K Tpem ropam HabnoaeHns BuaHa TeHOeHUMs
K YBEJIMYEHUNIO PA3BUTUSI PECTEHO3A B CTEHTAX
C MEHbLUUM gamMeTpoM, HO DonbLuen OJINHOM
B CPaBHEHUU C B-MECHAYHbLIMU pesyfibTatamu
(onarpamma 4).

OO6GcyxaeHue

OKT gaBnsetca Heobsi3aTesIbHOMN, HO OYE€Hb
BaXHOW W1 KparHe uenecoobpas3Hon 4acTblo
npoueaypbl KOPOHAPHOro CTEHTUPOBAHUS,
B 4aCTHOCTW NMpU uMnnaHTaumum bnoaerpaan-
pYyeEMbIX CTEHTOB. B noaHOM Mmepe 3To KacaeTcs
n OuoperpagaupyemMbix cteHToB Absorb, He-
CMOTPS Ha TO 4YTO HA OCHOBAHUWN Pe3yNbLTaTOB
nccnegosaHun Absorb IlI-IV ncnonb3osaHue
3TUX CTEHTOB B HACTOSLLEee BPeMS orpaHuye-
HO, BMJIOTb A0 MOJIHOrO 3anpeTa B HEKOTOPbIX
cTpaHax. TeM He MeHee, Ha Hall B3rnsaa, npea-
CTaBISIeTCS KpanHe BaXKHbIM TLIATEeNbHOE N3y-
yeHue BavXanLnx U OTAaNeHHbIX Pe3ynbTaToB
CTEHTMPOBaHMSA cTeHTamm Absorb, Bcex nx no-
3UTUBHbIX U HEFATUBHbIX CTOPOH C TEM, YTOObI
VX Y4UTbIBATb NPU CO3OaHNM HOBbIX Buogerpa-
ONPYEMbIX KOPOHAPHbIX CTEHTOB. TONbKO Tak,
yunTbiBasi BCe HeOOCTaTKX MNpOLUbIX 0Opas-
LLOB, MOXHO 6yneT cosnaBaTtb Hanbosee onTu-
MasibHble MOOeN COBPEMEHHbIX KapKacoB.
BmecTe ¢ TeM Ha peaynbTaThl CTEHTUPOBAHUS
6rope3opbrpyeMbiMU CTEHTAMM BaXKHOE BIU-
SHMEe OKa3blBaeT COCTOSIHME CTEeHOK COCYya0B
B MeCTe MMMaHTaumMn CTEeHTOB. B 3HauuTenb-
HOV cTeneHun 3TO KacaeTcs pa3MepoB U cocTa-
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Ba aTepPOCKIEepPOTUYECKNX BnsLiek, B KOHTaKT
C KOTOPbIMW BXOAAT CTEHTbI. I3y4yeHne cTeHoK
CcocyoB 1 BOOOLLLE OKpY>KatoLLLEer cpeapl, B KO-
TOPOW OKa3bIBAETCHA CTEHT, ABNSETCH KpanHe
BaXXHbIM [OJ19 KOHEYHOro peasysibTtata CTeHTU-
poBaHMA OuonerpagupyemMbiMmM  CTEHTaMWU.
Ona aTnx uenen Hambonee onTUMasbHbIM
asnaetca meton OKT BBMAOy BbICOKON pa3spe-
Lwarouien crnocobHOCTU, KOTOPbIA MOXET A0-
CTOBEPHO OUEHUTb MOPEPONOrMYeCKNin COCTaB
ONALIKN, NPOTSAXXEHHOCTb NopaxeHusa n pede-
PEeHTHbIE AmameTpbl cocypa. K npumepy, m3
nunoTHoro nccneposanua J.L.Gutiérrez-Chico
M COaBT. C/ieaAyeT, 4TO Npu nMnaaHTauum 6mo-
Oerpaanpyembix CTEHTOB nof, KoHTponaem OKT
1 BbiOOpe MOPGOornyeckn rnpaBusibHOMN No-
Kanuaaumm nopaxeHusi B cpeaHeoTaasIeHHOM
nepunoge B 90,2% cny4yaeB Habt00aEeTCs XOPO-
wun peadynbrtar (16).

NMpoeeneHHoe Hamum OKT-uccnegosaHmne
nokasano, 4To OGuogerpagmpyemMble CTEHTbI
Absorb uyawe noggepxeHbl in-stent cTteHo3y
B OTOAJ/IEHHbIE CPOKM B Tex Chyvasx, kKorga
YCTAHOBJIEHbLI B COCYyAbl C aTepocKnepoTunye-
CKUMM BnawkaMmu ¢ 6onblIMM coaepXaHnem
IMNMAOB M C NMPU3HaKaMM YMEPEHHOrO Kallb-
uMHo3a. 3HauMTenbHO pexe in-stent cTeHo3
Habnganm B TexX cnydasnx, Koraa MMniaHTaums
npoucxoauna B cocyn ¢ 6nswkaMmu CMeLleH-
HOro reHesa B 06/1aCTV UMMIAHTaLNN.

CnepyeT Takke OTMETUTb, YTO Hemnocpen-
CTBEHHO NpV uMnnaHTaumn Guoperpagupye-
MbIX KapkacoB Absorb Takxe KpanHe BaxHa,
NOMKMMO aHrmorpadunyeckoro KOHTPONS, BHY-
TpucocyamcTas Budyannsauuvd. lNpoeseneHHoe
HaMM nccrnegoBaHMe nokasano, 4To B 60Sb-
wunHcTtBe cnydaeB npu OKT-koHTpose 6biio
BbISIBJIEHO HEMOJIHOE pacnpaB/iEHME CTEHTOB,
4yTO noTpeboBasio BbINOJIHEHUS MocTauMnaTta-
UM 6annoHOM BbICOKOrO AaBneHusi. Y aTux
nauyveHToB BMNOCNEACTBUM Habnwgann ynoB-
NEeTBOPUTENbHbLIA  OTOANIEHHbIN  pe3ynbTaTt
cTeHTMpoBaHuda. O nonoxmTtenbHOM addekTe
ncnonb3oBaHns OKT npu mmnnaHtaumm 6mo-
pe3opbupyeMbix CTEHTOB FOBOPUTCS B UCCNe-
noBaHun Japan (17), B KOTOPOM NokasaHa TeH-
OEHUNS MONOXUTENBHOIO BAUSIHUS BHYTPMUCO-
CyoucToOn BuU3yanm3auun Ha OTAaNeHHble

pesynbrathbl. V. Flore u coasT. (18) ykasbiBaioT
Ha HEOOXOANMOCTb PYTUHHOIO UCMOJIb30BaHMUS
OKT npu nmnnaHtaumn 6uoperpagnpyemMbix
CTEHTOB.

Taknm o06pasom, NpoBeAeHHOe UccnenoBa-
HMe cornacyeTcsa C MHEeHWEM psga aBTOPOB
B TOM, 4TO ucnonb3oBaHne OKT npu nmnnaH-
Tauum GuoperpagmpyemMblx CTEHTOB CMNOCOO-
CTBYET Y/y4lIEeHMIO Kak bamxanwmnx, Tak u oT-
DaneHHbIX pe3ynbLTatoB CTeHTUpoBaHusA. Cne-
nosaTtenbHo, npouenypa OKT adpdekTmBHa
n 6eszonacHa. Mcnone3soeaHne OKT pgo 3Bl
C Lenblo onpeaeneHns mopdonorum, gnameT-
pa U MNPOTSXKEHHOCTM MOPaXEHUs, a Takxke
nocne 9Bl anga koHTpons npuneraHus 6anok
CTeHTa K CTeHKaM apTepui cnenyeTt cyuTaTb
HeobXx0aMMOW YacTblo CTEHTUPOBAHUS BEHEY-
HbIX apTepuin Ons OOCTUXEHUS ONMTUMasbHbIX
OTOANIeHHbIX PEe3ybTaToB MPU UCMOoJSIb30BaHUS
ouoaerpagmpyemMblix KapkacoB.

3aknio4yeHue

MpoBeneHHOe wuccnegoBaHMe rokasarno,
4yTO B ClyyYasix, korga 6Gunopesopbupyembiit
CTEHT MMMNNaHTUpoBann B oOGNacTb CMeLUaH-
HOVM mnn GUOPO3HOW BNALWIKN M MPU STOM
B 006a3aTe/IbHOM MOPSAKE BbINOIHANM NOCTAU-
nataumto 6an10HOM BbICOKOrO AaBJ/IEHUS, B OT-
naneHHom nepuopae (3 roga) Habnooann yaooB-
neTBOpuUTENbHbIN pedynbtat B 88,7% cny4yaes.
Takum 06pa3om, No HalEeMY MHEHUIO, HECMO-
TPS Ha TO 4YTO BU3yanu3auus He BXxoguT B | knacc
peKoMEHJALNM NO peBACKYNAPU3ALNM MUOKaP-
0a, ee NPUMEHEHNE CYLLECTBEHHO YIyyllaeT
OTOAJNIEHHbIE PE3y/bTaTbl NMPU UCMOJIb30BaAHUN
CTEHTOB C TMOJIMMEPHON OCHOBON. Cne-
0OoBaTefIbHO, MOXHO cuuTaTb, YTO MpPU ycTa-
HOBKE CTEHTOB C MOJIMMEPHOM OCHOBOW Mpu-
MeHeHMe Bu3yanumsaumm CTaHOBUTCS HEODXOo-
OUMbIM MO Ccnenywlmm npudnHam: ecnm
B C/lydasix MMMJaHTauMm PEeHTreHOKOHTPacCT-
HbIX CTEHTOB U3 Pa3/iNYyHbIX METaNI0OB CTaH-
JapTHass BbICOKOMMMYNbCHaA ¢ioopocKonms
6e3 Tpyda MO3BONSET BbISIBUTb HegoCcTaTKu
B pacrnpasiieHnm NpoTesa, TO AN MOJIMMEPHbIX
CTEHTOB Takas MeToamka nNpPoCcTo He A0CTYyrnHa.
B cBsa3um ¢ atum OKT Heobxoayma npu UMMaH-
TauuUn CTEHTOB Ha NMOJIMMEPHOI OCHOBE.

JunarHocTunyeckasi 3Ha4MMOCTb METOAa ONTUHECKON KOrePEeHTHOM TOMOrpaduy B OLLEHKE pe3y/1bTaToB
CTEeHTUPOBaHMsI KOPOHAaPHbIX apTepuii buoaerpaanpyemsiMu ckagpgongamm BVS Absorb
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Introduction

Currently, coronary artery stenting, espe-
cially with drug-eluting stents, is the most ef-
fective treatment for patients with coronary ar-
tery disease (CAD). However, it should be taken
into account, that the stent, remaining in the
vascular bed as a “foreign body” throughout
the patient’s life, constantly affects the vessel
intima, which at some point can be a trigger for
certain negative processes in the body acting
against the stent itself (1). Due to this fact, the
researchers have developed and introduced
into clinical practice totally biodegradable
stents, which are gradually eliminated after full-
filling their main function, thereby leaving no
substrate for a further inflammatory response.
The authors believe that the cause of local in-
flammatory process will disappear together
with the stent resorption, and, as a result, vaso-
motor and endothelial functions of the coronary
arteries will be completely restored (2, 3). An
additional advantage of biodegradable stents
lies in the fact that after their resorption, ade-
quate visualization of the vessel at the stenting
site restores, and it also become possible to
perform distal shunting in this part of the ves-
sel, if necessary (4).

The BVS ABSORB stent (BVS, Absorb,
Abbott Vascular, Santa Clara, CA) is one of the
earliest and best-known serial biodegradable
scaffolds. The ABSORB stent design was based
on the Xience stent produced by Abbott Vasc.,
CA USA. The BVS ABSORB is made of poly-L-
lactic acid (PLLA), with radiopaque platinum
markers to facilitate positioning and everoli-
mus-containing polymer poly(D,L-lactide)
(PDLLA) coating. For many years, this stent has
been used in clinical practice quite successful-
ly, however, several large studies revealed that
using BVS ABSORB was associated with an in-
creased risk of severe coronary complications
(in particular, thrombosis). The main causes of
thrombosis included: incomplete coverage of
the affected area of the artery with the stent
struts and insufficient expansion of the stent,
resulting in the incomplete stent apposition to
the vessel wall (5). Due to the high rate of BVS
ABSORB-associated serious complications,
National Food and Drug Administration (FDA)
prohibit the use of BVS ABSORB in the United
States. However, itis stillused in some European
countries. Studies showed, that insufficient in-
formation about the initial anatomical condition
of the vessel wall was one of the main causes of
unsatisfactory outcomes when using biode-

gradable stents. Despite the high informative-
ness of selective coronary angiography, this
method is not very informative in relation to the
morphological condition of the coronary vessel
wall and the atherosclerotic plaque composi-
tion. Selective coronary angiography is even
less capable of generating a three-dimensional
image of the coronary bed (6). Meanwhile,
such information is extremely important for
achieving optimal outcomes of coronary artery
stenting in general and bioresorbable stenting
in particular. However, the advent of optical
coherence tomography (OCT) has allowed cli-
nicians to significantly expand the opportuni-
ties of studying pathophysiology and patho-
morphology of both coronary arteries and ath-
erosclerotic lesions of the coronary bed. Due to
deep penetration into tissues and high spatial
resolution, OCT allows to examinate those
structures of the coronary bed that were be-
yond the reach of selective coronary angiogra-
phy (7). It should be especially noted that, ow-
ing to OCT, high-precision differentiation of the
morphological composition of atherosclerotic
plaques (lipid, fibrous, with calcium inclusions,
etc.) and formations inside the vessel lumen
(red or white thrombus) became possible. OCT
also allows to control the adequacy of stent im-
plantation immediately after procedure: correct
positioning of the stent and completeness of its
deployment, stent apposition to the vessel wall,
stent symmetry index, plaque protrusion, edge
dissection of the intima, etc. (8, 9).

In this regard, researchers decided to more
widely and thoroughly use intravascular imag-
ing for detailed examination of the coronary
bed structures, lesion morphology, and coro-
nary artery sizes to optimize the conditions for
an implanting scaffold. This goes for all types of
stents, including bioresorbable ones. In this
regard, the ABSORB Japan study (10, 11) is of
particular interest. In this study, the authors,
using OCT, found that in most cases, unsatis-
factory stenting outcomes were attributed ex-
actly to technical errors during the manipula-
tion. Meanwhile, the use of OCT before the en-
dovascular procedure, which allows to assess
condition of the vessel wall and plaque mor-
phology, can significantly optimize the stent
placement. This is especially important when
implanting stents of non-standard sizes - of
small caliber or of extra-large diameter. During
the actual procedure of stent implantation, OCT
makes it possible to determine the need for ad-
ditional post-dilation with a high-pressure bal-
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loon in order to optimize stenting outcomes,
even when the results of the procedure looked
quite satisfactory according to selective coro-
nary angiography (12). Therefore, the use of
OCT before and after implantation of bioresorb-
able stents to assess target segments of the ar-
tery is of vital practical significance (13, 14).

Despite the prohibition of the widespread
use of BVS ABSORB stents, using of other bi-
oresorbable coronary stents in clinical practice
is very promising. Hence, we considered it ap-
propriate to study outcomes of stenting with
ABSORB bioresorbable stents, using the OCT
method for assessment, which will provide
a more thorough evaluation both the positive
and negative aspects of this type of stents. This
may contribute to further development of more
advanced stents, that do not have the disad-
vantages inherent in BVS ABSORB. At the same
time, such studies will help to determine the
true value of OCT in evaluating stenting out-
comes in general and bioresorbable stenting
outcomes in particular.

Clinical characteristics of patients,
diagnostic and treatment methods,
and results of the study

From June 2014 to December 2015, at the
Scientific and Practical Center of Interventional
Cardioangiology of Sechenov First Moscow
State Medical University, 105 BVS Absorb
stents were implanted to patients with chronic
CAD. All of these patients underwent intravas-
cular imaging of the target coronary arteries by
OCT immediately prior to the endovascular pro-
cedure. Briefly describing OCT, it should be
noted, that it is based on the measuring the
delay of a light beam reflected from the tissue
of interest (7). In modern OCT devices, the ra-
diation source is a broadband superlumines-
cent laser light-emitting diode (LED), and the
light beam emitted by LED is delivered to the
area of interest via a fiber optic cable (cathe-
ter). During the scanning, the light impulse
is divided into two parts, one of which (control)
is reflected from a special mirror located in the
sensor, and the second (main) is reflected from
the object under study. Then, the device sums
up the data of these two signals, using a com-
plex mathematical algorithm. As a result, the
interference effect occurs and a scan of the
area under study is formed. The optical homo-
geneity is the main requirement for generating
a high-quality image, which is achieved by in-
troducing a contrast agent both into the sensor
system, where the mirror is located, and into

the vessel lumen to purge blood. OCT is valua-
ble both for diagnostics, supplementing angi-
ography data with important and reliable infor-
mation, and for monitoring the performed treat-
ment procedure (8, 9).

So, 103 lesions in the target coronary arter-
ies were examined in detail with the OCT meth-
od. Qualitative and quantitative assessments
of the obtained data in relation to the athero-
sclerotic plaque composition (lipid, fibrous,
mixed or calcified), fibrous cap thickness, ne-
crotic core volume (if any), and signs and de-
gree of plague ulceration were performed. The
morphological evaluation of the coronary arter-
ies was based on the optical characteristics of
“attenuation” on the vessel wall layers. Here,
the following characteristics of the coronary
artery wall were taken in the account: an un-
changed artery wall has a three-layer structure
with a thickness of <1.2 mm. The optical char-
acteristics of different layers of the muscular
arterial wall are not identical. The intima is rep-
resented by a bright high-intensity signal, the
tunica media — by a homogeneous low-intensity
signal, and the adventitia — by a heterogeneous
high-intensity signal. In case of changes in the
architectonics described above or focal thick-
ening of the intima, various types of vascular
wall defects should be assumed. For example,
OCT data showing a relatively homogeneous
area with an intensive signal may indicate the
presence of a fibrous plaque, while the fibrous
capsule-covered lipid core is visualized as a
homogeneous area of a weak signal with blurred
boundaries, and calcium inclusions are detect-
ed as heterogeneous zones of a weak signal
with well-defined boundaries.

So, using the above characteristics of coro-
nary artery wall lesions, we analyzed all data for
103 affected parts of the coronary arteries.
At the first stage, we studied in detail not only
the morphological, but also the qualitative and
quantitative composition of the atherosclerotic
plaques. Using OCT scans, we calculated the
plague cap thickness and lipid core volume
(if any). Signs of ulceration were also assessed.
It should be noted that the normal thickness of
the plaque cap is 65 um, and conglomerations
of lipid nuclei occupying more than 1 quadrant
mean that the atherosclerotic plaque is rich in
lipids. Depending on the morphological sta-
tus, the plaques were divided into four groups:
fibrous, lipid, mixed, and with signs of moder-
ate calcification. In most cases (50.5%), mixed
lipid-fibrous atherosclerotic plaques, in which
lipids predominated, were observed. In 26.3%,
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Table 1. Comparison of the coronary artery lengths measured by selective coronary angiography and OCT

Affected area length, mm o
<20 520 p OR (95% CI)
Angiogram 52 (50.5%) 51 (49.5%)
<0.001* 5(2.9-10.7
OCT scan 16 (15.5%) 87 (84.5%) 0.00 5:5(29-107)

* — differences are statistically significant (p < 0.05).

atherosclerotic plaques consisted of lipids; in
16.5%, plaques were fibrous. Moderate calcifi-
cation was noted in 6.7% of the cases. It should
be noted. that vessels with calcification areas
were assigned into a separate group, although
they could be classed as a mixed type.

During the study, we calculated the plaque
cap thickness and lipid core volume (if any) and
also evaluated the severity of ulceration de-
pending on the morphological type of the ath-
erosclerotic plaques (Diagram 1).

As can be seen from Diagram 1, the cap
thickness of > 65 ym was more frequently ob-
served in lipid plaques, mixed plaques and in
moderately calcified plaques. A large conglom-
erations of lipid core was more common in lipid
and mixed plaques. These indices are extreme-
ly important, since it is known that lipid-rich
atherosclerotic plaques with a very thick cap
and fibrous plaques with a cap thickness of
< 65 um indicate an increased risk of adverse
events, including acute myocardial infarction
(AMI) (15). It should also be remembered that,
when there are signs of ulceration, delayed
medical care can lead to major cardiac events.

At the second stage, we measured by means
of OCT the artery diameter directly in the target
areas before and after stenosis and determined
the length of the stenotic part using longitudinal
reconstruction. Coronary angiography is not
always capable to accurately determine the le-

sion extent and artery diameter. Meanwhile,
a properly sized and correctly implanted stent is
critical for both immediate and long-term out-
comes. We compared coronary QCA data with
OCT data in terms of quantification of the affec-
ted segments of the coronary arteries. As can
be seen from Table 1, there is a significant dif-
ference in the affected area lengths based on
angiography and OCT data of 49.5% and
84.5%, respectively. The probability of correct
assessment of the extent of coronary artery
stenosis with OCT data is 5.5 times higher than
with QCA data (95% CI: 2.9-10.7). Comparison
of the reference arterial diameter data obtained
by coronary angiography and OCT also showed
statistically significant differences (p = 0.002),
indicating that OCT provides more accurate
and reliable data on certain parameters of the
coronary vessel size (Table 2).

Table 2. Comparison of the angiograms and OCT scans of
the affected segments of coronary arteries by the reference
diameter of the artery

Reafltj.tr:rr;ce Imaging
diameter, | Apgiogram | OCT scan P
mm
2.5 39 (37.9%) | 19(18.4%) =0.002
3 44 (42.7%) | 47 (45.6%) | p,,=0.035
3.5 20 (19.4%) 37 (36%) | pis=0.002
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Fig. 1. Lipid plaque with thick cap. a — plaque volume is about 1 quadrant, b — plague volume is 3 quadrants.

Fig. 2. Fibrous plaque with thin cap.

Fig. 3. Atherosclerotic plaques of mixed type. a — macrophags cluster, b — calcium inclusions.
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The OCT data on the studied atherosclerotic
plaques with various composition are summa-
rized below. Fig. 1 shows a lipid plague with a
thick cap (a) and a lipid core occupying 3 quad-
rants (b). Fig. 2 shows a fibrous plaque with
a thin cap. A mixed atherosclerotic plaque with
a macrophage cluster (a) and with a calcium
inclusion (b) is shown in Fig. 3.

Statistical Processing of the Results. For
statistical processing of the results, SPSS
Statistics 26.0 was used. Comparative analysis
of independent categorical variables was per-
formed with Pearson’'s y? test (including post-
hoc analysis) or Fisher's exact test. The nominal
measure is presented as an absolute number
of observations; the feature percentages are
given by subgroups. In all statistical analyses,
the significance level was taken as p < 0.05.

Results

In each case of BVS ABSORB stent implan-
tation (totally 105 stents), qualitative and quan-
titative OCT data on the affected areas of the
coronary arteries were taken into account. In all
cases of implantation, a satisfactory immediate
angiographic outcome was achieved. The im-
plantation technique included: in 100% of cas-
es, pre-dilation was performed to prepare the
artery for implantation. In those cases where
optimal outcomes were not achieved after stent
implantation, post-dilation of the stented part
was performed with a high-pressure balloon.

A total of 105 BVS ABSORB stents were im-
planted into the affected segments. OCT im-
mediately after stenting was performed in 72
(68.6%) cases. OCT data revealed incomplete
apposition of the stent struts to the vessel wall
in 69 (95.3%) cases. To achieve an optimal re-
sult in these cases, post-dilation with a high-
pressure balloon was performed with a satis-
factory outcome. The main reason for no OCT
examination in the remaining patients was a
high risk of contrast-induced nephropathy
caused by high contrast load.

All 53 patients with 105 stents underwent a
follow-up examination (in 6.42 + 2.2 months on
average). Selective coronary angiography was
mandatory in all cases. Satisfactory outcomes
of stenting were observed in 95.2% of cases.
OCT was performed for 98 (93.3%) previously
implanted stents. According to OCT data, com-
plete endothelialization was seen in 46 stents,
partial — in 52 stents. Malposition or partial re-
sorption of stents was observed in no cases.
In-stent stenosis was detected in 5 cases
(4.8%). QCA and OCT follow-up data were
compared with corresponding baseline data
(before stenting). Table 3 shows that the best
outcomes of stenting were achieved in the
stented coronary artery segments that con-
tained mixed plaques. In lipid plagques with
large lipid cores, in fibrous plaques, and in le-
sions with moderate calcification, the resteno-
sis risk increased (3, 1, 1%, respectively). This
is likely to be attributed to the fact that post-
stenting protrusion was noted when the initial
lesion, according to OCT data, had a large lipid
core, while with fibrous plaques and calcified
lesions, incomplete apposition of the stent
struts to the artery wall was observed, which
could later lead to neointimal tissue growth
and, as a consequence, to restenosis. In addi-
tion, it is noteworthy that, in all restenosis cas-
es, no post-dilation was performed immedi-
ately after stenting. As for the length and diam-
eter of the implanted stent, there were no
differences in the restenosis incidence in the
mid-term period (Diagram 2).

In all cases of detected restenosis, balloon
dilatation was performed followed by implanta-
tion of a drug-eluting stent with a satisfactory
immediate outcome.

After 35 £ 2.2 months on average, a follow-
up examination was done in 46 patients (86.8%)
with 97 previously implanted stents (94.2%).
Examination at this timepoint included selective
coronary angiography; if there were no clinical
manifestations of angina pectoris, or if the pa-

Table 3. Mid-term outcome of stenting depending on the morphological features of the implantation area according to OCT data

. Number of affected part Restenosi
Morphological defintion | the artery subjected to BVS | in 6 months after p
ABSORB stenting, n stenting, %

Lipid:

large lipid core 22 3 (3.0%) 0.09

small lipid core 7 0 (0%)
Fibrous: 16 1(1%)

mixed 51 0 (0%)

moderate calcification 7 1(1)
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Stents BVS Absorb, number

2,5x18 2,5x28 3,0x18 3,0x28
Stent sizes, mm
. Total |:| Restenosis

Diagram 2. Restenosis after stenting with BVS Absorb in
the mid-term period depending on the stent size.

0 6 mimths I 36 r’:onths
—&— Lipid plaque with a large lipid core
—m—— Lipid plaque with a small lipid core

Fibrous plaque
Mixed plaque
—¥—— Moderate calcification

Diagram 3. Restenosis incidence rate depending on
the morphological characteristics of the implantation
zone at different follow-up timepoints (6 months and
35 months).

tient refused to be hospitalized, multislice com-
puted tomography (MSCT) was performed.
Examination showed satisfactory outcomes
in 88.7% of cases. Restenosis was detected in
11 stents (11.3%), including occlusion in
1 case. In all cases, balloon dilatation was per-
formed followed by placement of a drug-eluting
stent with a satisfactory immediate outcome.
Comparative analysis of relationship between
the restenosis incidence rate and morphologi-

Stants BVS Absorb, number

0 0
2,5%28 3,0x18
Stent sizes, mm

2,5x18 3,0x28

. Restenosis after 6 follow-up months

|:| Restenosis after 3 follow-up years

Diagram 4. Restenosis after stenting with BVS Absorb
in the mid-term and long-term periods depending on the
stent size.

cal features of the atheromatous plaque showed
atendency to increase the restenosis incidence
for plaques with large lipid cores as well as for
those with moderate calcification, as Diagram 3
illustrates.

It should be noted that no post-dilation was
performed in any cases of restenosis in previ-
ously implanted stents. The upward dynamics
begin to be seen in relation to the size of im-
planted stents. By 3 years of follow-up, there is
a tendency to increased incidence of resteno-
sis in stents of smaller diameter, but of a bigger
length, in comparison with 6-month outcomes
(Diagram 4).

Discussion

Optical coherence tomography is an option-
al, but very important and highly reasonable
part of the coronary stenting procedure, in par-
ticular when it comes to the implantation of bio-
degradable stents. This fully applies to biode-
gradable ABSORB stents too, despite the fact
that, based on results of ABSORB llI-IV studies,
the use of these stents is currently limited, up to
a complete prohibition in some countries.
Nevertheless, in our opinion, thorough studying
of both immediate and long-term outcomes of
ABSORB stenting is extremely important, with
all their positive and negative aspects, in order
to be taken into consideration during develop-
ment of new biodegradable coronary stents.
Only in this way, with due account for all disad-
vantages of earlier models, it will be possible to
design the most optimal state-of-art scaffolds.
At the same time, the bioresorbable stenting
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outcomes are greatly influenced by vessel wall
condition at the stent implantation site. This to
a large extent concerns the size and composi-
tion of atherosclerotic plaques that stents come
into contact with. Examination of vascular walls
and the general environment, in which the stent
is located, is extremely important for final out-
come of biodegradable stenting. For these
purposes, OCT is the most optimal method;
due to its high resolution, it can reliably assess
the morphological composition of a plaque, le-
sion extent, and reference diameters of a ves-
sel. For example, a pilot study conducted by
J.L. Gutiérrez-Chico et al. demonstrated, that
implantation of biodegradable stents under
OCT control and selection the morphologically
correct localization of the lesion lead to good
outcomes in 90.2% of cases in the mid-term
period (16).

Our OCT study demonstrated that biode-
gradable ABSORB stents were more likely sub-
jected to in-stent stenosis in late periods when
they were implanted into the vessels with ath-
erosclerotic high-lipid plaques or plagues with
signs of moderate calcification. In-stent steno-
sis was much less frequent when implantation
performed into vessels with mixed plagques at
the implantation location.

It should be noted that, in addition to angio-
graphic monitoring, intravascular imaging is
also extremely important during the implanta-
tion of ABSORB biodegradable scaffolds. Our
study showed that, in most cases, OCT detect-
ed incomplete expansion of the stents, which
required post-dilation with a high-pressure bal-
loon. Satisfactory long-term outcomes of stent-
ing were subsequently observed in these pa-
tients. The favorable effect of using OCT during
the implantation of bioresorbable stents is re-
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JHAOBACKYNAPHOE U XUPYpPruyeckoe ieyeHHue
OCJIO)KHEHUH NPU NOCTAHOBKE LIeHTPaJIbHbIX
BEHO3HbIX KaTeTepoB

C.A. MNanosH" 23, A.I'. TbomoB"?, A.A. LLlerones?, K.C. AcatypsiH’

' FBY3 ropoaa Mocksbl “Topoackas knvHndeckasi 6osbHuLa um. d.U. ViHosemuesa [enapTameHTa
3apaBooxpaHeHusi ropoga Mocksbil”, Mocksa, Poccusi

2 @rAOY BO “Poccuricknii HaumMOHasIbHbIM NMCCen0BaTebCKuii MeanLUNHCKUIA YHUBEPCUTET
um. H.U. MNMuporosa” Muxsapasa Poccumn, Mocksa, Poccusi

3 'BY “HayyHo-unccnenoBatesibCKUM UHCTUTYT OpraHn3aumm 34PaBooXPaHeHNs U MEANLIMHCKOrO
meHemkmeHTa [enaprameHdTa 34apaBooxpaHenns ropoga Mocksbi”, MockBa, Poccusi

Llenb uccnepoBaHusi: yyiy4LeHUE KQ4ECTBa JIeYEHUS MNauneHTOoB, Y KOTOPbIX Pa3BUINCh Te UITN UHbIE OCJIOX-
HEeHwVs1 NPy MOCTaHOBKE LIeHTPasIbHOro BEHO3HOIO KateTepa.

O60cHoBaHue. B cTatbe npuBoanTCS HECKOJIbKO KITMHUYECKUX CJ1yHaeB JIEHYEHUSI OCIOXKHEHWIA NPy OCTaHOB-
K€ LIeHTPasibHbIX BEHO3HbIX KATETEPOB Y TSXKEJIbIX PeaHUMaLOHHbIX MaLmMeHTOB.

Mertoasl. [NauneHTam ¢ NoAO3PEHNEM Ha MPOAOIKAIOLLEECs KPOBOTEYEeHUE U3 001acTy paHee yCTaHOB/IEH-
HOro LIEHTPasIbHOro0 BEHO3HOro karerepa Obl BbIMOJIHEH P UCCEA0BAHUN, Takux Kak y/bTpa3ByKOBOE
AYIMJIEKCHOE CKaHWPOBaHWE, KOMIMbOTepHasi ToMorpagusi ¢ aHrmorpaguen v npsivasi aHrmorpagus 6eapeH-
HbIX apTepui. bblin NCrosb30BaHbl U XUPYPrudyeckmue, 1 SHAO0BACKYJISPHbIE MeToAb! iedyeHus. Marepuasisl,
UCOJIb3yeMble rpy IMOO3aLmnmy, BKIOYaan B cebsi B OCHOBHOM Pa3J/INYHbI€ Crpaau, a u3 SHA0BaCKY/ISp-
HbIX AOCTYMNOB Obl/IN YICMO/Ib30BaHbl KOHTPAATEPAIbHbIV O€APEHHbIN, M1e4YEBOV 1 NeAasbHbIM.

Pe3ynbratbl. TexHU4eCKUI yCriex BblMOHEHHbIX BMeLuaTesibcTB Obi1 100%, oAHAaKO n3-3a TsSXKeJ1biX OCHOBHbIX
3ab0/1eBaHNVi N OC/IOXHEHWUI NaLNeHTbl MOrubsiv B Te4eHve 2 He rocse rnpoBEAEHNS] XUPYPrndeCKux u 9HA0-
BacCKyJISiPHbIX BMeLLaTesibCTB. B cpeaHeM nauveHTsl rpoBesiv B cTaumoHape 1 mec.

O6cyxaeHue. TexHOIOrM4eckne AOCTUXEHNS] B KOHCTPYKLMU YCTPOVICTB BEHO3HOIrO AOCTYra v HOBbIE€ BO3-
MOXHOCTU BU3yasin3aumnu 3a rnocsenHue Tpy AecITUaeTs 3Ha4UTesIbHO MOBbLICUJIN YACTOTY YCrEeLUHbIX 10CTa-
HOBOK LIEHTPAaJIbHbIX BEHO3HbIX KATETEPOB Y CHU3WJIN KOJINYECTBO OCJIOXKHEHUI. TakuM 06pa3oM, KOJM4eCcTBO
OCJIOXHEHUVI MOXHO HaAMHOIO YMEHBLLUNTb, €CJIN MYHKUNIO LLleHTPasIbHOM BEHbI MPOBOAUTL MOL YJIbTPa3BYKO-
BbIM KOHTPOJIEM.

KnioueBbie cnoBa: 0c/ioxHeHus1, aMboin3auuns, LLeHTPaslbHbI BEHO3HbIV kKaTeTep, KareTtepusaLms

Endovascular and surgical treatment
of complications associated with the placement
of central venous catheters

S.A. Papoyan' 23, D.G. Gromov" 2, A.A. Schegolev?, K.S. Asaturyan’

"Moscow State Budgetary Healthcare Institution F.I. Inozemtsev Moscow Minicipal Clinical Hospital
of the Moscow Healthcare Department, 1 Fotrunatovskaya str., 105187 Moscow, Russia

?Federal State Autonomous Educational Institution of Higher Education Russian National Research
Medical University named after N.I. Pirogov of the Russian Ministry of Health; 1 Ostrovityanova str.,
117997, Moscow, Russia

3 State Budgetary Institution Research Institute of the Healthcare Organization and Medical
Management of the Moscow Healthcare Department; 30 Bol’shaya Tatarskaya str., 115184 Moscow,
Russia

Objective: To improve the quality of treatment of patients who have developed certain complications during
the placement of a central venous catheter.

Background. The authors present several clinical cases of the treatment of complications developed during
the placement of central venous catheters in critically ill patients.
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Methods. Patients with suspected continuing bleeding from the site of previously placed central venous
catheter, underwent a number of examinations, such as duplex ultrasound, computed tomography with
angiography, and direct angiography of the femoral arteries. Both surgical and endovascular methods of
treatment have been used. The materials used for embolization included mainly various coils, and among
endovascular approaches, contralateral femoral, brachial, and pedal approaches were used.

Results. The technical success of the performed interventions was 100%, however, due to severe underlying
diseases and complications, the patients died within 2 weeks after surgical and endovascular interventions.

The average duration of hospital stay was 1 month.

Discussion. Over the past three decades, technological advances in the design of venous access devices and
new imaging facilities have significantly increased the success rate of central venous catheter placement and
reduced number of complications. Thus, the number of complications can be greatly reduced if the central vein

puncture is performed under ultrasound guidance.

Keywords: complications, embolization, central venous catheter, catheterization

Kpatkuih Teauc

B ctatbe npuBeggHO HECKOJIbKO KAMHUYe-
CKUX Clly4aeB, CBA3AHHbIX C PaHHUMU OCJOX-
HEHUNAMMN, B HACTHOCTM NOBPEXOAEHUAMN apTe-
puvin N pasBUTMEM reMaToMbl MOCe YCTaHOBKN
LLeHTpanbHOro BEHO3HOro karetepa B 6eapeH-
HylO BeHY. Bblsin nCnonb3oBaHbl N XUpypruye-
CKVe, N 9HOO0BACKYNAPHbIE METOObl JIEHEHUS.
YyntbiBass TAXECTb COCTOSHUA NaUUNEHTOB,
ambonnsaumsa 6bina npegnoyTuTenbHee. Bos-
MO>HbIE€ OCIOKHEHUS MYHKLMM B OCHOBHOM HE
daTanbHbl camu no cebe. KpoBoTeueHne Mox-
HO OCTaHOBUTb pasHbiMW crnocobamu: KOM-
Mpeccuen, OTKPbITbIM YLLIVBAHMEM, 9HO0BACKY-
napHo ambonuzauuei. Ho nockonbky naum-
EHTbl YyXe B THXEJIOM COCTOSHUWN, OHU
[OOCTaTOYHO YSA3BUMbI, U Nt0O0Ee MHBA3MBHOE
BMELLATENbCTBO HAMHOIO YBENINYMBAET PUCKU
NleTanbHOro ncxoga.

LleHTpanbHble BeHO3Hble kaTteTepsbl (LIBK) —
3TO BHYTPUCOCYOUCTbLIE YCTPOMCTBA, UCMOJIb-
3yemMble y MauMeHTOB, KOTOPbIM MPOBOAMTCS
BHYTPUBEHHAs Tepanus, Takasi Kak xmummoTepa-
nusl, NapeHTepasnbHOE NUTaHMe, NepemBaHne
KPOBU 1 BOcMosiHeHne xungkoctu (1). OHn no-
3BOJIAIOT U3MEPSATb reMognHaMmnyeckme napa-
MeTpbl, KOTOPbIE HE MOTYT ObITb TOYHO U3Mepe-
Hbl HEMHBa3MBHbIMN MeTogamm (2—4). HaunHas
¢ 1980-x rogoB mncnonb3oBaHne LBK 3Hauu-
TENbHO OBNErYMNO NIEYEHNE TAXKENbIX MALVEH-
TOB U YJYYLUWNIIO KAYECTBO XNU3HU cCaMmX naum-
€HTOB, MO3BONAA M3b6exaTb NMOBTOPHbLIX MyHK-
LM MOOKOXHbIX BEH, COMPOBOXAAKLLMXCS
6051bl0 N NCMXoNorm4yeckon Tpasmon (5).

OOHako 1 3TOT METOA MEET OCJIOXHEHUS,
TakMe Kak apTtepuanbHasa MNyHKUUsi, NMHEBMO/
reMoTOopakc, HeENPaBUIbHOE MNOJIOXEHME N BO3-
ayuwiHas ambonus (6).

HekoTopble uccnenoBaHnUa nokasanu, 4To
yctaHoBka LIBK nop ynbTpa3BykOBbIM KOHTPO-
JIeM CHUXaeT KOJIMYECTBO OCNOXHEHWUI (7).

Hanbonee pacnpocTpaHeHHbIM Crocobom
Knaccudukaumm OCIIOXHEHUIM sBNSIETCA Bpe-
M$l. PaHHME OCNOXHEHUSI BO3HUKAIOT MeXay
BPEMEHEM YCTaHOBKU U [10 NePBOro NCNob30-
BaHuUsa kateTtepa. Mo3gHMe OCNoXHeHWs BO3-
HMKalOT B nocneaylowem nepmnoge (8).

N3 paHHMX OCNOXHEeHWN cnenyeTt Ha3BaTb
MOBPEXAEHME apTepun, apTEPUOBEHO3HbIE
dUCTYNbI N NCEBOOAHEBPU3MbI, THEBMOTOPAKC
Y MHEBMOMEOMACTUHYM, XMITOTOPAakKC (Xxunone-
pukapn), KpoBOTe4dyeHune (rematoma), apwuT-
MUK, BO3AYLUHYIO 3MOO0AUIO, MOBpeXaeHune
LLlEeHTpaNbHbIX BEH UM NMPaBOro npeacepaus,
noBpexaeHne HepBoB, Manbno3unumio LIBK (5).

[Mo3gHMe OCNOXHEHWS KaTeTepU3aunmn LeH-
TpanbHbIX BEH NogpasgenstoT Ha 3 6onbliuve
rpynnbl: KaTeTep-accounMmpoBaHHbIE UHPEK-
UMM, KaTeTep-acCouMMPOBaHHbIE TPOMOO3bI
N MEXaHUYECKME OCIIOXHEHUA, NpuBOAsLLME
K HapyLweHuto paboTbl kaTteTepa. K mexaHuye-
CKNUM OCJIOXXHEHUSIM OTHOCATCS: GUOPUHOBLIE
“yexnbl”, 3aKpblBaOLIME OTBEPCTUE HA KOHLLE
LIBK; nepernbbl 1 HapyweHust UelOoCTHOCTMU
KaTteTepa; HenpaBWUIbHOE MOJIOXEHNE WN
CMELLEeHME KaTeTepa; npunexaHve mnm npu-
palieHne KOHUa KaTteTepa K CTEeHKe cocyaa
nnn npegcepams (9).

MyHKUUMK apTepun npu KaTeTepmsaunm
06bIYHO 6ECCUMNTOMHBI, HO 0K0J10 30% 13 HKUX
MOTFYyT UMETb MPOABNEHUA B BUOE remMaTOMbl
NP MacCUBHOM KPOBOTEYEHUUN, a Takxke He-
BPOJIOrMYECKNX HAPYLUEHU B PE3YNbTaTe 9M-
6onmsaumn n Tpomb0o3a Npu NO3aHeN gnarHo-
ctuke (10).

HecmoTps Ha TO 4TO MCMONL30OBaHUE YIib-
TPa3BYKOBOI0 KOHTPOJSA 3HAYUTESIbHO CHU3U-
IO 4acTOTy MOBPEXAEHUA apTEPUN, MYHKUUU
apTepum 0O CUX NMOP CAyYyaloTCs C 4acTOTOM
MeHee 1% BcrencTBMe HepocTaTka onbiTa
oreparopa, CJIOXHON aHaTOMUX BEH U TPYL-
HOCTEN, CBA3aHHbIX C padMepoM Tena nauu-

OHAoBacKynspHOE 1 XUPYypruyeckoe JIe4eHNe 0CJI0XKHEHWI NMpy MNOCTaHOBKEe

LIeHTpasibHbIX BEHO3HbIX KATeTepoB

eHTa.



PA3HOE

ApTepunanbHasa NyHKUUSa BCTpedaeTca B 4,2—
9,3% cnyyaeB yCTaHOBKM KaTeTEpPOB M 4acCTO
JlIerko pacno3HaeTcsi BCAeacTBME MyJbCUPYLO-
LEero KpoBOTOKA, HO pPacno3HaBaHUE MOXET
ObITb 3aTPYAHEHO Y NALMEHTOB C F’MNOTOHNEN U
B KPUTMHECKOM COCTOSAHUM (11, 12).

lMoBpexaeHne apTepuin YyaLle BCero rnpouc-
XOOUT Mpu yCcTaHOBKe 6GenpeHHoro karetepa
N pexe BCEro npuv yCcTaHOBKE MOOK/IYUNYHOIO
kateTtepa (6).

B cnyyae HenpegHamMepeHHOW YCTaHOBKMU
apTepuanbHOro kateTepa, OCTaB/IEHMS KaTeTe-
pa Ha MECTe N HEMELJIEHHOrO yganeHusi nog,
OABJIEHNEM KaXXObIA N3 HUX UMEET OTAESbHbIN
puck. MNMpoaomknTensHasa apTepuanbHasa kare-
Tepusaumsa MoXeT NMpUBecTU K TPoMOO3y, He-
BpOJIOrM4eckomMy [epuunty m  UHCYbTY.
HemenneHHoe ynaneHve aptepuanbHOro kare-
Tepa MOXET MPMBECTU K HEKOHTPOIMPYEMOMY
KpOBOTEYEHMIO, NCeBAOaAHEBPM3ME N 00paso-
BaHMIO apTepunoBeHo3HoW (AB) ducTtynbl;
0COBEHHO Yy NauUMEHTOB, KOTOpble JsedaTcs
aHTMKoarynsHTamMm nnm aHtuarperastamm (11).

AB-®UCTYbl MOXKHO N€4NTL C MOMOLLbIO M-
6onnsaumu, a ncesooaHeBPM3Mbl C MOMOLLbIO
KOMMPEeCCcUnM WM ycTaHOBKM TpomMOuHa nog,
BM3YyasibHbIM KOHTPOJIEM U Takxe ambonuaa-
LMEN C NOMOLLbIO PasfinyHbIX cnmnpanein. B He-
KOTOPbIX ciyyasax TpebyeTcs OTKPbITOe XMUpyp-
rmyeckme BMeLlaTesibCTBO, Hanpumep GucTy-
bl MeXay COHHOW apTepuen U BHYTPEHHEN
APEMHOW BEHOW, KOTOPbIE HE Cpa3y pacno3Ha-
IOTCS U YBENNYMBAIOTCH C TEHEHNEM BPEMEHM.
MonbiTka nx ambonusaunmn, TexHMKa, KoTopas
MOXET ObITb JOBOJIbHO CJIOXKHOW MPU BbICOKOM
apTepmanbHOM OaBNEHUU, MOXET MPUBECTU
K KaTtacTpodumyeckum nocnencrtemsam. K cua-
CTblO, XMPYPruyeckoe BMellaTenbcTBo Tpeby-
eTcs penko (9).

O6pa3oBaHMe reMaToMbl 4aCTO He OMacHo
015 XXU3HW, HO NieBpasibHasi NONOCTb U CPeao-
CTeHune FaBNAI0TCS NMOTEHUMaNIbHbIMY MEecTamu,
roe MOXeT BO3HMKHYTb rematoma. OgHako Ta-
KUE CKOMIEHUS XWAOKOCTU MOryT ObiTb 3HAuu-
TeNbHbIMN NCTOYHUKAMU UHPEKLIMN Y NALMEHTOB
B KPUTUYECKOM COCTOSIHUM U MOIYT NpOrpeccu-
poBaTb A0 oOpa3oBaHus abcuecca. CkonseHve
KPOBU B 3TUX NPOCTPAHCTBAaxX MPUBOAUT K reMO-
TOpakcy U reMoMeamacTHyMmy 1 MOXET noTpe-
6oBaTb XMPYPrnyeckoro BMellaTenbCcTBa Ans
OPEHNPOBAHMA MOA BU3yasbHbIM KOHTPOJIEM
(Hanpumep, KomnbloTepHOM TomMorpadum (KT).
KpoBoTe4deHune, CBA3aHHOE C YCTAHOBKOW KaTe-
Tepa, MOXET BO3HUKATb Y MauMeHTOB C KoaryJso-
naTMAMM N HaCTO MOXET KOHTPOSIMPOBATLCH AaB-
JIEHNEM Ha MecTo BBeaeHus (12).

KomnpeccunoHHble MecTa gocTtyna, Takue
KakK KaTeTepusaunsa BHYTPEHHEN SSPEMHON Unn
OenpeHHOV BeHbl, NpeanoyTuTenbHee, ecnu
€CTb onaceHus no noeoay koarynonatum (10).

Coobuwanock 06 ob6pa3oBaHUM remMaToMbl
B 4,7% BCcex cny4yaes katetepusaunmm (12).

MeToabl

MaumeHTamMm ¢ No0OO3PEHMEM HaA NPOJOIKa-
loweecs KpoBoTeyeHme mn3 obnactm paHee
ycTaHoBieHHoro LIBK 6bin BbINOAHEH psaf, UC-
CNnegoBaHUNM, TakmMx Kak ybTPa3BykKOBOE AOy-
nnekcHoe ckaHmpoBaHue, KT ¢ aHrvorpadgpuen
1 npsmas aHrmorpadusa 6egpeHHbIX apTepUin.
Bbln ncnonb3oBaHbl 1 XUPYPrndeckue, 1 aH-
[OBacCKyspHble MeToAbl feyeHusa. Kak Ham
M3BECTHO, LIeSIblo aMbonnsaumm sBnsieTcs no-
JNlydeHue OKKJIIO3UU WM YMEHbLUEHUS Toka
KPOBU MOCPeaCcTBOM 39HOO0BACKYNAPHOro npwu-
MEHEHUA pPasfiNyHbIX areHToB Wiu martepua-
NoB.

MaTtepwuarnbl, UICNONb3YyEMbIE MPU aMOONU-
3aummn, BKJKOYAIM B OCHOBHOM passinyHble
cnvpanu, a U3 3HAOO0BACKYNAPHbIX OOCTYNOB
OblIN NCNONb30BaHbl KOHTPanaTepanbHbii 6e-
OPEHHLbIN, NSIEYEBON N NeaasnbHbIN.

3a nocnepgHue [ecaTuneTus 9SHOO0BACKY-
napHasa ambonusaumsa Hawna Bce bonee Lwun-
poKOe NPUMEHEHME N3-3a COYEeTaHNS TEHAEH-
LN K KOHCEPBATUBHbLIM MPOTOKOJ1aM JiedeHus,
LOOCTUXEHUA B KAaTETEPHOM TEXHOJIOMMN, BHE-
OPEHNST HOBbIX 3MOONN3NPYIOLLMX areHTOB M
ynyyweHnmsa undpoBon Budyanusaumm (13, 14).

KnuHuuyeckoe HabGnoaeHue 1

MauyeHntka 90 neT Haxogunacb Ha JNEeYeHUun
B rocnutane anda naumeHtoB ¢ SARS-2 COVID-19
B peaHMMauMOHHOM OoTAeneHun. M3 conyTcTBylO-
wmx 3aboneBaHUn MOCNencTBUS MepeHeCeHHbIX
OCTPbIX HapyLUEeHU MO3roBOro KpoBooOpalleHus
(OHMK) Hen3BeCTHOI OaBHOCTU, 3HUedanonaTua
CJIOXKHOro reHesa (AMcuupKynaTopHo-ancmMmeTabdo-
NINYECKO-TUMOKCMYECKOro), AekoOMMeHcauusa Ha
dOHEe OCHOBHOro 3abosieBaHUS, BbIPAXEHHHbIE
KOFTHUTMBHbIE HapyLleHWUs, NPaBOCTOPOHHAA LEH-
TpanbHas reMmnierus, crmbaresnbHas KOHTpakTypa
npaBoii BEpPXHEW KOHEYHOCTU, 60oNe3Hb [MapKuH-
COHa, cMelaHHas popma, 3-9 ctaams no XeH-Apy,
runepToHunyeckasa 6onestsb Il ctagmu, puck CCO 4,
napokcmamanbHaa ¢opma Gubpunnaumn npeg-
cepavi, NapoKCU3M HEYTOYHEHHOM [OaBHOCTU
(CHA2DS2 - VASc - 66, HAS-BLED).

Mocne yctaHoBku LIBK 6bina BbisBneHa no-
CTUHBEKLIMOHHAA remaTomMa npaeoro beapa.

Bbina HanoxeHa gaesuiasa noBsiaka ¢ nocnenyo-
WM AMHaMmumn4eckmum HabnogeHmem. OgHako oTme-
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Yanacb oTpuuaTenbHas AMHamMuka B BUAOE HapacTa-
HUSA 06 beMa reMaToOMbl, CHUXKEHUSI YPOBHS reMOorso-
6uHa no 80 r/n. (Mo paHHLIM aHann3a KPOBMU
TpombounTbl 164 + 10°/n, onpepeneHne xenesa
(Fe) 16,6 mkmonb/n)

MauneHTka OblNa NnepeBeneHa B cTaumMoHap C Ha-
JNYNEM COCYOMCTOro LLEHTPA.

Mpn poobcnenoBaHMM ypoBeHb remMornobuHa
yxe 6bi1 51 r/n. MIHCTpyMeHTanbHble NCCNeaoBaHuS
Y3WU, KT: B npaBoi naxoBon 06/1acTu 1 BEPXHEM Tpe-
™M Oepgpa onpepensieTcsa obpasoBaHMe OONbLUMX
pasmepoB — 180 x 76 mm, rematoma. yxoasiias
Ha BHYTPEHHIOI0 MOBEPXHOCTb 6eapa 1 Ha HapY>KHYIO
©OKOBYIO MOBEPXHOCTbL (puc. 1).

Mocne poobcnepoBaHusa GonbHas Heslamenn-
TenbHO Oblla HanpaBfieHa B OMNEepPaLMOHHYIO.
BbinonHeHa peBun3ns 6egpa, aBakynpoBaHa remaTo-
ma. lNMocne aBakyauuy remaTomMbl MPU3HAKOB ak-
TUBHOIO KPOBOTEYEHMUSA HE Obino. MNpu TwaTenbHon
pPeEBU3NN pPaHbl Obl1 YCTAHOBMIEH WUCTOYHUK — Oe-
$EeKT BAPUKO3HO pacLUVMPEHHON O0SbLLUOW NOAKOX-
HOW BeHbl. [MocnenHsasa 6bina nMrupoBaHa ¢ NpoLmn-
BaHNEM.

B nocneonepaumoHHoOM nepuone y 60nbHOM
COXPaHAN0OCh TSXeNoe COCTOAHNE, U Ha 7-€ CYTKMU
OHa ymepna OT CUHAPOMAa MOSIMOPraHHOW Heno-
CTaTOYHOCTU, THOMHO-UHPEKLUMNOHHbLIX OCJIOXHE-
HWIA, cencuca, BOAHO-3NEKTPOIUTHbLIX U MeTabo-
NINYECKUX HapyLleHul, oTeka Nnerkux, oreka ro-
JIOBHOro mMo3ra.

KnuHu4yeckoe HaGnopgeHune 2

MayyeHT 32 neT nocTynun B peaHnmMaLnoHHOEe
oTaoeneHne B TAXENOM COCTOSIHUM C cepueit cyno-
POXHbIX MPUNAAKOoB. Y naumeHTa Oblsia XpoHMyYeckas

anKorosibHas MHTOKCUKaUUS C MOJIMOPraHHbIM Mo-
pPaXeHVEM: LUMPPO3 MEYEHU C LUTONUTUYHECKUM
CUHOPOMOM, TOKCUYECKUI renatuT, racTpwuT, NaH-
KpeaTtuTt, HedponaTnsa, a Takke BUY-uHdpekumns,
KoTopas Oblna BbiB/IEHA BNepBbIE.

Yepes cyTtkn nocne yctaHoBkm LIBK y naumeHTa
OTMeYaNnocb NOSIBEHNE reMaToOMbl B 0651acTu npa-
BOro Oegpa, CHMXEHME YPOBHSA remornobuHa
¢ 102 po 67 r/n. Mo gaHHbIM KT npr3Hakm XUpoBoro
renaro3a nNe4YeHu. BbipaXeHHblh NHEBMATO3 Ku-
LWeYyHVKa, Ha BMUOMMOM YPOBHE: 3KCTpaBasauuvd
KOHTPACTHOro rnpenapaTta B NpaBoi J10O0KOBOM
obnacTtu, B CTPYKType rpebeHyaTon MblLLbl, 06be-
MOM 10 5 c™m® (puc. 2).

MaumeHT 611 B3AT B ONepaLmoHHyio. BeinonHeHa
peTporpagHas nyHkums obuien GeapeHHon apTe-
pun (OBA) cneBa, yctaHoOBNeH MHTpoaptocep 6 F
AdwnarHoctnyecknii katetep Ha NPOBOAHMKE 3aBe-
heH Kk obnacTtu 6udypkaunmn OBA cnpasa. Npu aH-
rmorpadumn 6egpeHHble apTepum NPoxognmsel, 6es
CTEHOTMYECKOro nopaxeHus. [pn cenekTnBHOM
aHrnorpadumn BeTBU rnybokor 6eaopeHHON apTe-
pun (FBA) oTme4danacbh 3KCTpaBasauns KOHTpacT-
HOro BELLECTBA M3 BETBU B OKpPYXalOWME TKaHU
B BUAE OKPYM10oM NnonocTtn pasmepamm 2,0 x 2,5 cm
(puc. 3).

MponsBeneHa ee ambonmaauus ABymMs crnvpa-
namMm 5 x 4,5 mm n 5 x 4,0 Mmm. Ha KOHTPONbHbIX
aHrmorpamMmax OoTMe4qaeTcs cTarHauusi KOHTpacT-
HOro BeuwlecTBa B BeTBU BA. KpoBOTOK No apTepuun
penyumpoBaH (puc. 4).

B nocneonepaumoHHOM neproae AaHHbIX O NPOo-
[OKaloLeMCsl KPOBOTEYEHUN HE Oblfio, OAHAKO Ha
20-e cyTKM naumeHT ymep OT CUHAPOMa NoNnopraH-
HOW HEOOCTaTO4YHOCTU, ABYCTOPOHEN MHEBMOHUN.

Puc. 1.

KomnbloTepaHaa Ttomorpamma. lematoma
6epnpa crnpasa (CTpenka).

Puc. 2. KomnbloTepaHas Tomorpamma. 9kcTpasasauus
13 BETBU My60KOo BeApEeHHON apTepum (CTpenka).
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Puc. 3. AHrnorpamma. 9kcTpasasauusi 3 BeTsu rnybo-
Kol BeapeHHoNr apTepum (cTpenka).

Puc.

Ombonunsauun
6efpeHHON apTepun cnmpansmu.

4. AHrnorpamma. rnybokoi

KnuHuuyeckoe HaGnogeHve 3

MauneHTka 75 net noctynuna B OTAENEHVE pea-
HMMaLUN C OCTPbIM MPaBOCTOPOHHMM OyNIe3HbIM
CpeaHUM OTUTOM TSXXESION CTENEHN C Pa3NUYHbIMU
CONYTCTBYIOLLMMU MATONOMMSMMU, B YHACTHOCTU XPO-
HuYyeckas 6051e3Hb NoYek, cTagms 5 (CKOpPOCTb Kiy-
6ouykoBo dwunbTpaumn (no dopmyne CKD-EPI):
5 mn/mMuH/1,73 M?), napokcmnamanbHas dopma pu-
6punnaumn npeacepanii.

Bbin yctaHosneH LUBK, nposogmnacb MHTEHCUB-
Hasi Tepanus, Takke NpoBoaMiack 3aMecTUTeNIbHas
rnoyeyHas Tepanns ¢ BBEOEHWEM renapuHa 2 ThbiC.
El B yac, C KOppekuuern go3bl nog KOHTPOJIEM
A4YTB.

Ha 3-u cytkm B obnactu nyHkumm 6eapeHHomn
BEHbl Y MaUMEHTKM OTMeYanucb oBLLIMpHasa Hanps-
>XeHHas rematoma pasmepamm oo 15 x 20 cm, runo-
TOHUS, NabopaTOPHO CHMXEHMEe remMornobuHa oT
127 no 46 r/n. No paHHbIM Y3U BU3yann3npoBaHo
nynbcupyioLlee obpasoBaHne npasoro 6egpa, npuv
UOK permctpupyeTtcs nynbCUPYIOLWNA KPOBOTOK.
YnbTpa3BykKoBbIM JATYMKOM 0Opa3oBaHME MexaHu-
YecknM JaBlieHMEM OKKJIIO3MPOBAHO, KPOBOTOK He
peructpupoBancs. Yepes 20 MUH KOHTPOJIbHOE
Y3W: KpoBOTOK B 06pa3oBaHMN He PerucTpupyeTcs,
nynbcauus He onpeaensieTcs, Oblna HanoxeHa aa-
BSLLLAS NOBA3Ka Ha 0611aCTb reMaToMbl U PEKOMEH-
[0BaHO KOHTPOsibHOE Y3U MArkmnx TkaHem yepes 8 u.
OpHako nocne CHATUSA NOBA3KU U MOBTOPHOro Y3U
COXPaHAINCb NPU3HaKK aKCTpasasauyun, B CBA3M C
yeM naumeTka Oblnia NnogaHa B peHTreHonepauyoH-
HYIO.

Mon ynbTpa3ByKOBbIM KOHTPOJSIEM KOHTpanarte-
panbHO NyHKTUpoBaHa nesas OBA. T'mapodunbHbIN
NMPOBOAHMK NpPW MNOAAEPXKEe OMarHOCTUYECKOrO
KaTteTepa 3aBedeH B OplOLWHYO aopTy. JduarHoc-
Tuyeckas aHrvorpadusa — BblpaxeHHas U3BUTOCTb
rnoAB3AO0LLHbIX apTepuin, OCTPbIN yron Gudypkaumm
aopTbl. HeoOgHOKPATHbBIE MOMNbITKM YCTAHOBUTL NPO-
BOOHUK KOHTpanatepanbHo B npaByilo OlNA 6e3
ycnexa (puc. 5).

B kOHEYHOM MTOre 6bi1a BbiMOJSIHEHA PEeTPOrpaa-
Haga nyHkuma npason NBBA. dunarHoctnyecknin ka-
TeTep 3aBeneH petporpanHo B OBA. Nocne anarHo-
CTUYECKOM aHrmorpadpmm oTMedaeTcs dKkcTpaBasa-
umsa koHTpacTa n3 Beteel 'BA (puc. 6).

MpoBoOHMK NpY NoaAepXKe ANArHOCTUYECKOro
KkaTeTepa 3aBefeH B NBA. BeinonHeHa ambonmnaa-
umsa F'BA, BetBu 'BA cnvpanamm 4 Mm X 6 cM U
6 cm x 6,5 MM ¢ nomowbio MukpokateTepa. Mpu
KOHTPOJIbHOW aHruorpadmnm npm3HakoB 3KCTpaBa-
3aLmMmM KOHTpacTa HeT (puc. 7).

TeyeHne paHHero nocneonepauyioHHOro Nepuno-
na 6b110 6e3 ocobeHHoCcTel, peunarBa KPpoBoTeYe-
HUS, AaHHbIX 00 OCTPOI UWEMUU KOHEYHOCTU
y 60bHOIM He Habnaanock. [Jo3bl BAa30NpPeccopos
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Puc. 5. AHrnorpamma. MI3BUTOCTb a0PThl M NOAB3A0LU-
HbIX apTepui cnesa. bbina nonbiTka NPoONTK Yepesa nne-
4YeByl0 apTepulo, OAHAKO aHanorMyHasi kapTuHa Obina
C NOAKNOHNYHBIMU apTEPUSMU.

YMEHbLUANNCh, Ha pOHE NPOBELEHHBIX TPAHCHY3U
remornobuH 95 r/n, ogHako No AaHHbIM TPOMOOAN-
HaMWKW, KOarynorpamMmmbl COXPaHsnacb BblIPaXXeH-
Has rmnokoarynaums. K coxaneHuio, Ha 6-e CyTKu
MoCJie ONMEPaTVBHOIO 1Ie4YeHns nayeTka ymepna ot
nosnopraHHown HegocTaTodHocTn, ABC-cuHapoma,
runokoarynsaumn.

Pe3ynbraTthbl

TexHn4ecknin ycrnex BbIMNOIHEHHbIX BMeLla-
TenbcTB Ob1 100%, ogHakoO M3-3a TAXKENbIX
OCHOBHbIX 3ab0sieBaHUIN U OCIIOXHEHUI nauu-
€eHTbl Normbnn B TeyeHre 2 Hepn rnocne npose-
OEHUSA XUPYPru4eckmx W 3HOO0BACKYIAPHbIX
BMeLlaTeNnbCTB. B cpegHeM naumeHTbl NpoBe-
N1 B cTaunoHape 1 mec.

OGcyxaeHue

Bo3MO>HblE OCNOXHEHUSA MYHKUNMN B OCHOB-
HOM He daTanbHbl camMm o cebe. KposoTeueHne
MOXHO OCTaHOBUTb pPa3HbIMW cnocobamu:
KOMMpeccuen, OTKPbITbIM YLWNBAHMEM, 3HOO-
BaCKynsipHoOW ambonusaumein. Ho nockosbKy
nauneHTbl YXXKe B TAXXEIOM COCTOSAHMN, OHU A0-
CTaTO4YHO YA3BMMbI, 1 NI060E MHBA3NBHOE BMe-

Puc. 6. AHrnorpamma. 9kcTpaBasaLumsa U3 BETBEN My-
6okol 6epeHHON apTepum (CTpenka).

Puc. rny6okoi

dmbonnsaums
6enpeHHo’ apTepum, BETBU rnMy0oKon 6eapeHHON apTe-

7. AHrmorpamma.

pyn C NOMOLLBIO CNVPanen.
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waTenbCTBO HAMHOIO yBeimdmBaeT PUCKKN Jie-
TalbHOIo ncxoaa.

TexHonormn4yeckme gOCTUXEHUS B KOHCTPYK-
Lunn yCTpOI;']CTB BEHO3HOIro goctyna m HOBble
BO3MOXHOCTU BuM3yann3aumnn 3a nocnegHmne
TP gecaTunneTmna 3Ha4mTesibHO NOBbICUIIN Ya-

Brief abstract

The authors present several clinical cases
associated with early complications, in particu-
lar, damage to the arteries and development of
hematoma after the placement of central ve-
nous catheter (CVC) into the femoral vein. Both
surgical and endovascular methods of treat-
ment have been used. Considering the severity
of the patients’ condition, embolization was
preferable. Possible complications of puncture
as such are mostly not fatal. Bleeding can be
stopped in a variety of ways: compression,
open suturing, endovascular embolization. But
since patients’ condition is already severe, they
are quite vulnerable, and any invasive interven-
tion greatly increases the risk of patient death.

Overview

Central venous catheters (CVC) are intravas-
cular devices used in patients undergoing intra-
venous therapy, such as chemotherapy, paren-
teral nutrition, blood transfusion, and fluid
replacement (1). They allow to measure hemo-
dynamic parameters which cannot be accu-
rately measured by non-invasive methods (2-
4). Since the 1980s, the use of CVCs has
greatly facilitated the treatment of severe pa-
tients and improved their quality of life, making
it possible to avoid repeated punctures of the
saphenous veins, accompanied by pain and
psychological trauma (5).

However, this method is also associated with
complications such as arterial puncture, pneu-
mo- and hemothorax, malposition, and air em-
bolism (6).

Some studies have shown that ultrasound-
guided CVC placement reduces number of
complications (7).

The most common way to classify complica-
tions is time. Early complications occur within
the period from the catheter placement to its
first use. Late complications occur in the sub-
sequent period (8).

Early complications include arterial injury,
arteriovenous fistulas and pseudoaneurysms,
pneumothorax and pneumomediastinum, chy-
lothorax (chylopericardium), bleeding (hema-

CTOTY yCnelluHblX nocTaHoBOK LIBK n cHn3mnnmn
KOJNIMYECTBO OCNIOXHEHUI (5). Takum 06pasom,
KONMMYECTBO OCJIOXHEHUA MOXHO HaMHOro
YMEHBLLNTb, CJIN MYHKLMIO LLEHTPaNIbHOW BEHBbI
NPOBOAMTb NOA, YNbTPA3BYKOBbIM KOHTPONEM,
4YTO CTaso yXXe cTaHgapTom (15).

toma), arrhythmias, air embolism, damage to
the central veins or right atrium, nerve damage,
CVC malposition (5).

Late complications of central venous cathe-
terization are divided into three large groups:
catheter-associated infections, catheter-asso-
ciated thrombosis, and mechanical complica-
tions leading to catheter failure. Mechanical
complications include fibrin “sheath” over the
opening at the CVC tip; kinking and loss of in-
tegrity of the catheter; malposition or displace-
ment of the catheter; adherence or ingrowth of
the catheter end to the vessel wall or atrium (9).

Arterial punctures during catheterization are
usually asymptomatic, but about 30% of them
may be manifested by hematoma due to mas-
sive bleeding, as well as neurological disorders
as a result of embolization and thrombosis due
to the late diagnosis (10).

Although incidence of arterial damage has
significantly reduced with the use of ultrasound
control, arterial punctures still occur at a rate of
less than 1% due to lack of operator experi-
ence, complex venous anatomy, and difficulties
associated with patient body size.

Arterial puncture occurs in 4.2-9.3% cases
of catheter placement and is often easily re-
cognized due to pulsating blood flow, but some-
times its identification may be difficult in pa-
tients with hypotension or in critical condition
(11, 12).

Damage to the arteries most often occurs
during the placement of a femoral catheter and
least often during the placement of a subclavi-
an catheter (6).

Each case of inadvertent placement of a
catheter into an artery, leaving the catheter in
place or immediately removing it under pres-
sure, carries a separate risk. Prolonged arterial
catheterization can lead to thrombosis, neuro-
logical deficits, and stroke. Immediate removal
of the arterial catheter may result in uncon-
trolled bleeding, pseudoaneurysm, and arterio-
venous (AV) fistula; especially in patients treat-
ed with anticoagulants or antiplatelets (11).

AV fistulas can be treated by means of em-
bolization, pseudoaneurysms — by compres-
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sion or image-guided thrombin placement, or
also by embolization with various coils. In some
cases, open surgery is required, for example,
in case of a fistula between the carotid artery
and the internal jugular vein, which are not rec-
ognized atonce and enlarge over time. Attempts
of their embolization that can be quite difficult
at high blood pressure, may lead to disastrous
consequences. Fortunately, surgical interven-
tion is required only in rare cases (9).

Hematoma is often not life-threatening, but
the pleural cavity and mediastinum are poten-
tial sites for hematoma to occur. However, such
fluid accumulation can be a significant source
of infection in critically ill patients and may pro-
gress to abscess. Blood accumulation in these
spaces leads to hemothorax and hemomedi-
astinum and may require surgery for drainage
under imaging guidance (e.g., computed to-
mography (CT)). Bleeding associated with
catheter placement may occur in patients
with coagulopathy and can often be managed
by compression at the insertion site (12).

Access sites for compression, such as inter-
nal jugular or femoral vein catheterization, are
preferred if there are concerns regarding co-
agulopathy (10).

Hematoma has been reported in 4.7% of all
cases of catheterization (12).

Methods: Patients with suspected continu-
ing bleeding from the site of previously placed
central venous catheter, underwent a number
of examinations, such as duplex ultrasound,
computed tomography with angiography, and
direct angiography of the femoral arteries. Both
surgical and endovascular methods of treat-
ment have been used. As we know, the purpose
of embolization is to occlude or reduce blood
flow through the endovascular use of various
agents or materials.

The materials used for embolization includ-
ed mainly various coils, and among endovascu-
lar approaches, contralateral femoral, brachial,
and pedal approaches were used.

In recent decades, endovascular emboliza-
tion has been used more widely due to a com-
bination of the trend towards conservative
treatment protocols, advances in catheter
technology, introduction of new embolic agents,
and improvements in digital imaging (13, 14).

Clinical case 1

A 90-year-old female patient was being treated
in the intensive care unit of a hospital for patients
with SARS-2 COVID-19. Concomitant diseases in-
cluded: consequences of acute cerebrovascular

Fig. 1. Computed tomography Hematoma of the thigh
on the right (arrow).

accidents of unknown age, encephalopathy of com-
plex genesis (dyscirculatory — dysmetabolic -
hypoxic), decompensation on the background of the
underlying disease, severe cognitive impairment,
right-sided central hemiplegia, flexion contracture
of the right upper extremity, Parkinson's disease,
mixed type (Hoehn-Yahr Stage 3 ), Stage Il hyper-
tension, CVD risk 4, paroxysmal atrial fibrillation, par-
oxysm of unknown duration (CHA2DS2-VASc-6b,
HAS-BLED).

After the CVC placement, a post-injection hema-
toma of the right thigh was revealed.

A compressive bandage was applied with subse-
quent watchful waiting. However, there were nega-
tive changes: the increase in hematoma volume
and the decrease of hemoglobin levels to 80 g/L.
(Lab results: platelets 164 x 10°/L, Fe 16.6 umol/L)

The patient was transferred to the vascular center.

Further examination showed that hemoglobin
level was already 51 g/L. Investigations (ultrasound,
CT): A large mass measuring 180 x 76 mm was re-
vealed in the right inguinal region and the upper third
of the thigh, a hematoma extending to the inner sur-
face and to the outer lateral surface of the thigh
(Fig. 1).

After repeated examination the patient was im-
mediately transferred to the operating room. A surgi-
cal revision was performed and the hematoma was
evacuated. No signs of active bleeding were ob-
served after the hematoma evacuation. With a thor-
ough revision of the wound, the source of bleeding
was identified — a defect in the varicose saphenous
vein. The latter was ligated with stitching.

In the postoperative period, the patient remained
in a serious condition, and on the 7th day she died
due to multiple organ failure, purulent-infectious
complications, sepsis, water-electrolyte and meta-
bolic disorders, pulmonary edema, cerebral edema.
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Clinical case 2

A 32-year-old patient was admitted to the inten-
sive care unit in a severe condition with a series of
convulsive seizures. The patient had chronic alcohol
intoxication with multiple organ dysfunction: liver cir-
rhosis with cytolytic syndrome, toxic hepatitis, gas-
tritis, pancreatitis, nephropathy, and newly diag-
nosed HIV infection.

A day after the central venous catheter place-
ment, the patient developed a hematoma on the
right thigh and a decrease of the hemoglobin level
from 102 to 67 g/L. According to CT data, there were
signs of fatty liver disease. There was a marked in-
testinal pneumatosis, at a visible level: extravasation
of a contrast agent in the right pubic area, in the
pectineus muscle, up to 5 cm? (Fig. 2).

The patient was transferred to the operating
room. A retrograde puncture of the common femoral
artery (CFA) on the left was performed, a 6F intro-
ducer was installed. The diagnostic catheter on
a guidewire was inserted into the area of CFA bifur-
cation on the right. According to angiography, femo-
ral arteries are patent, without stenotic lesions.
Selective angiography of the deep femoral artery
(DFA) branch shows extravasation of the contrast
agent from the branch into the surrounding tissues
as a roundish cavity measuring 2.0 x 2.5 cm (Fig. 3).

Embolization with two coils 5 x 4.5 mm and
5 x 4.0 mm was performed. Follow up angiograms
showed stagnation of the contrast agent in the DFA
branch. Blood flow through the artery is reduced
(Fig. 4).

During the postoperative period, there was no
evidence of continuing bleeding, but on the 20th day
the patient dies due to the syndrome of multiorgan
failure, bilateral pneumonia.

Fig. 2. Computed tomography Extravasation from the
branch of deep femoral artery (arrow).

Fig. 3. Angiogram. Extravasation from the branch of
deep femoral artery (arrow).

Fig. 4. Angiogram. DFA embolization with coils.
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Clinical case 3

A 75-year-old female patient was admitted to the
intensive care unit with acute right-sided severe bul-
lous otitis media with various comorbidities, includ-
ing Stage 5 CKD (glomerular filtration rate (CKD-EPI
formula): 5 mL/min/1,73 m?), paroxysmal atrial fib-
rillation.

A CVC was placed and aggressive management
was performed as well as renal replacement therapy
(RRT) with heparin administration at the dose of
2,000 units per hour and dose adjustment under the
APTT control.

On the 3rd day, in the area of the femoral vein
puncture, the patient developed a large, tense he-
matoma measured up to 15 x 20 cm in size, hypo-
tension, laboratory tests showed hemoglobin level
decrease from 127 to 46 g/L. On ultrasound, a pul-
sating formation on the right thigh was visualized,
and on color doppler sonography, a pulsating blood
flow was recorded. The formation was occluded by
mechanical pressure with ultrasound probe, blood
flow was not registered. Follow-up ultrasound ex-
amination 20 minutes later showed: no blood flow in

the formation, no pulsation, a compressing bandage
was applied to the hematoma area and a follow-up
ultrasound of soft tissues was recommended after
8 hours. However, after removal of the bandage
and repeated ultrasound, signs of extravasation
persisted, and thus, the patient was transferred to
the X-ray operating room.

US-guided contralateral puncture of the left CFA
was performed. The hydrophilic guidewire support-
ed by a diagnostic catheter, was inserted into the
abdominal aorta. Diagnostic angiography showed
marked tortuosity of the iliac artery, acute angle of
the aortic bifurcation. Repeated attempts to insert
the guidewire contralaterally into the right common
iliac artery (CIA) were unsuccessful (Fig. 5).

Ultimately, a retrograde puncture of the right an-
terior tibial artery (ATA) was performed. A diagnostic
catheter was retrogradely inserted into the CFA.
After diagnostic angiography, extravasation of con-
trast from the DFA branches was observed (Fig. 6).

The guidewire supported by a diagnostic cathe-
ter, was inserted into the DFA. Embolization of the
DFA, branches of the DFA with 4 mm x 6 cm and

Fig. 5. Angiogram. Tortuosity of the aorta and iliac arter-
ies on the right. An attempt was made to pass through
the brachial artery, but subclavian arteries were in the
same condition.

Fig. 6. Angiogram. Extravasation from DFA branches
(arrow).
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Fig. 7. Angiogram. Embolization of the DFA, branches of
the DFA with coils.

6 cm x 6.5 mm coils was performed using a micro-
catheter. On the control angiography, no signs of the
extravasation of contrast were seen (Fig. 7).

Early postoperative period was unremarkable,
there was no recurrence of bleeding, no evidence
of acute ischemia of the extremity. Doses of vaso-
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pressors were reduced; after transfusions, hemo-
globin was 95 g/L, however, according to coagula-
tion tests, marked hypocoagulation persisted.
Unfortunately, on the 6th day after surgery, the pa-
tient died due to multiple organ failure, DIC syn-
drome, and hypocoagulation.

Results

The technical success of the performed in-
terventions was 100%, however, due to severe
underlying diseases and complications, the
patients died within 2 weeks after surgical and
endovascular interventions. On average, pa-
tients spent 1 month in the hospital.

Discussion

Possible complications of puncture as such
are mostly not fatal. Bleeding can be stopped in
a variety of ways: compression, open suturing,
endovascular embolization. But since patients’
condition is already severe, they are quite vul-
nerable, and any invasive intervention greatly
increases the risk of patient death.

Over the past three decades, technological
advances in design of venous access devices
and new imaging capabilities have significantly
increased the success rate of CVC placement
and reduced number of complications (5).
Thus, number of complications can be greatly
reduced if the central vein puncture is per-
formed under ultrasound guidance, which has
already become the standard (15).
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OHAoBacKynspHOE 1 XUPYypruyeckoe JIe4eHNe 0CJI0XKHEHWI NMpy MNOCTaHOBKEe 55
LIeHTpasibHbIX BEHO3HbIX KaTETEpPOB
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KnuHuueckoe HabnoaeHHe ycnewHoro
cBepxotpaneHHoro (14 net) pesynbrara
0annoHHOM aHrMoNNacTUKK orubaiolei BeTBu
NneBOW KOPOHapPHOMU apTepUMn y 60/IbHOro

C UlLeMHYeCKOU OoNe3HbIO cepaua

.M. KypoykuHa*

Kageapa nHTepBeHUMoHHOV kapamnoaHrnonoruy PrAoOy BO “lepsbivi MITMY nmernn .M. CeyeHoBa
MuH3apaBa Poccun” (CevyeHoBCkuii YHuBepcuTteT), Mocksa, Poccusi

CeroaHsi n3onvpoBaHHasi 6aioHHasi aHrMornaacTyuka rnpu BbIMOJHEHUN YPECKOXHbLIX KOPOHaPHbIX BMeLLa-
TENIbCTB MPakTU4eCKu yTpatnaa CBOE 3HAYEeHUEe Kak CaMOCTOSITe/IbHasi MpoLenypa B J€4eHUU MaLneHTOB
C KOpoHapHoi 6os1e3HbI0 cepaLa. B HacTosLee Bpemsi 0Ha UCr0Jib3yeTcs B OCHOBHOM Kak BCITOMOraTesibHbIi
MeToA [0 WA 10C/e MpoLeaypbl CTEHTUPOBaHUS. TeM He MeHee BOrpoc 06 MCo/b30BaHUN Ga/l/IOHHOM
aHr1ornIacTuku Kak CamMoCTOSITE/IbHOIrO METOAA JIEYEHNS] KOPOHAPHOV 60IE3HU Y ONpPenesIeHHOro KOHTUHIEH-
Ta O0JIbHbIX AUCKYTUPYETCS 10 HACTOSILLLErO BDEMEHU.

B naHHOM K/MHNYeCKOM HabJIloAeHUY Mbl ONMChIBAEM MPUMEP OT/INYHOIO 14-neTHero pesynbtata 6aanoHHOM
aHrvornniacTuku y nauveHTa ¢ IbC v nepeHeceHHbIM 3a4HeO0KOBbLIM MHGAaPKTOM Myokapaa. HacTtosiee k-
HM4Yeckoe HabAeHNE yKa3biBAET HA TO, YTO B OMPEAE/IEHHbIX CUTYaLmsx GaI/IOHHYO aHMonMaacTyKy KOpo-
HapHbIX apTepuii MOXHO C YCIMEXOM WCMOJIb30BaTb Kak caMOCTOSITE/IbHYIO ie4ebHyto rnpoueaypy. B cratbe
aHanu3npyeTcs Takxxe ANHaMuyKa rnporpeccupoBaHvs aTePOCKIEPOTUHECKOro rnpoLecca B KOPOHapHOM pycrie
Ha npoTsikeHun 14 ner.

KniouyeBble cnoBa: 6as110HHasi aHrnornaacTvka, OCTPbIVi MHAPKT MUOKapaa, YPECKOXHbLIE KOPOHaPHbIE BMe-
iaresibCctBa

Clinical observation of a successful ultra-long-term
(14 years) result of balloon angioplasty of the
circumflex branch of the left coronary artery

in a patient with coronary artery disease

I.M. Kurochkina*

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

Currently, balloon angioplasty has practically lost its importance in percutaneous coronary interventions as an
independent separate procedure in the treatment of patients with coronary heart disease. Now it is used
primarily as an auxiliary method before or after a stenting procedure. Nevertheless, the issue of using balloon
angioplasty as an independent treatment method for coronary disease in a certain population of patients is still
being discussed.

In this clinical case, we describe an example of an excellent 14-year outcome of balloon angioplasty in a patient
with CHD and previous posterior-lateral myocardial infarction. This clinical case indicates that coronary balloon
angioplasty can be successfully used as an independent treatment procedure in certain situations. The same
article provides an analysis of progression of the atherosclerotic process in the coronary arteries over 14 years.

Keywords: balloon angioplasty, acute myocardial infarction, percutaneous coronary interventions
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BeepeHue

Bonee 20 net nwemunyeckasa 6one3Hb cepa-
ua (MBC) cpeon 3aboneBaHuin cepaevyHO-Co-
CyOUCTON CUCTEMbI 3aHMMaEeT “OOMUHUPYIO-
LYy0” NO3ULMIO B MUPE NO KOJIMYECTBY CMep-
Telh cpeon HaceneHus. Ecnu obpatntbes
K gaHHbiMm BO3, To cMepTHOCTb OT BonesHemn
cucTtembl KpoBooOpalleHust B mupe ¢ 2000 r.
Bblpocna Ha 2 M/H 1 Ha MomMeHT 2019 1. cocTas-
nananpaktnyeckn 9 mnH venosek (1). B Poccun
CMEpPTHOCTb OT OO0Ne3Hen CUCTEMblI KPOBO-
obpalleHnss 3aHMMaeT MepBOe MECTO C TeH-
OeHuuen K ypenmdeHuto nokasartena Ha 11,6%
B rog (97,3 Teic. cny4aes) (2).

HecmoTps Ha 1O 4TO cTabunbHaa MBC mo-
XeT MmMeTb NobpokavyecTBEHHOE Te4deHue Ha
MPOTSXEHUN MHOIMX NeT Ha HOHE LMPOKOro
NnPUMeHeHNs pasHoobpa3HON MeanKaMeHTOo3-
HOW Tepanuu, B KIIMHNYECKYIO NPakTUKy fedve-
HMA 3aboneBaHns Havyann akTMBHO BHEAPSTLCS
MaJZIOMHBA3MBHbLIE PEHTIEH3HO0BACKYIAPHbIE
N XMPYpPrm4yeckne MeTodbl peBackyispmsaumnm
Muokapaa, Takme kak OannoHHas aHruonsa-
CTUKa N CTEHTMpPOBaHMe. B HacToswee Bpems
nuamnpyloLwye no3nuyv B IEY4EHUN KOPOHAPHOM
6one3Hn cepaua ctanm 3aHUMaTb YPECKOXHbIE
KopoHapHble BMewaTenbctea (HYKB) (3). Tem
He MeHee GanIoHHasa aHrmonaacTuka npakTm-
YeCKM MOJIHOCTLIO NcYesdsa Kak cCaMOCTOATE b-
Hbli METO[, JIEYEHUS B PEHTIeH3HO0BaCKYSp-
HOWM xupyprun. Ha gaHHbIM MOMEHT 9TOW Npo-
Leaype oTBeeHa posb Npen- nnoctaunaraunm
npuv BbinoaHeHn YKB. MNMpounsownm atn name-
HEHMSA NO UeNoMy paay NMpuYnH, cpegu KoTo-
PbIX MOXHO BbIAENNTb OJINTENIbHOE OTCYTCTBUE
pecTeHo3a KOPOHapPHbIX apTepuii (MOBTOPHOE
CyX€EeHMe npoceBeTa cocyna, NOABEPrHYTOro
aHruonnacTuke).

Hapsay ¢ aTum Heo6XxoAMMO y4uTbiBaTb TOT
dakT, 4TO y CTEHTMPOBaHUS €CTb CBOM abCco-
JIIOTHbIE N OTHOCUTESIbHbIE MPOTUBOMOKa3aHUS.
B Takux cnyyasx GanfsioHHass aHrmonnaacTtmka
Morna Obl cTaTb aNbTEPHATUBHOW NMpoLEenypomn
N 3aHATb OCOOYIO HULLY B JIEYEHMW MAUMEHTOB
¢ BC, Tak kaK y JaHHOW MeTOAUKN OTCYTCTBY-
IOT OFPaHUNYEHMNS, KOTOPbIE ECTb MPU BbIMOJTHE-
HUWN CTEHTUPOBaHWUSA. Takke CTOUT OTMETUTb,
YTO CTEHTbI, MPUMEHSIOWNECS B XUPypruye-
ckom nedeHnm MBC, nmeloT B CBOEM COCTaBe
MaTepuanbl, Ha KOTOpble y psaa MaumMeHTOB
ObiBaeT anneprua (4). Kpome TOro, yyintbiBas
OVMHaMUKY NpUpoCcTa nokasartend MnpoLosIKN-
TeNIbHOCTU >XN3HU N Kak cnegcTBue yBenunde-
HMEe KOMOPOWMAHbLIX NALMEHTOB Ha OO0 Hace-
neHuns, 6annoHHas aHrmonnacTuka morna Obl
NCMONHATL POSb “Bblpyyalowlero” metoga ne-

YyeHus y 605bHbIX MBC ¢ noaTanHbIM BbIMOJIHE-
HMUEeM onepaumin apyroro npodusga B KOPOTKMe
CPOKW BBUAOY OTCYTCTBUSA HEOOXOANMMOCTU Ha-
3HaA4YEeHNS aHTUarperaHTHOM Tepanuu.

K coxaneHuio, ecnu o6paTtnuTbCst K MUPOBO
npakTuke, TO CYLLECTBYIOT eaunHMNYHble pabo-
Tbl, KOTOpPbIE€ OMUCLIBAIOT JINLWb OTOAANIEHHbIE
ncxoabl 6annoHHON aHrmonnactTukm (5). Tem
HE MeHee B rnocsiegHee BpeMA B Hay4HOM CO-
obulecTBe NOABASAIOTCH KJIMHUYECKME Chyyau,
KOTOPblE CBUAETENLCTBYIOT O XOPOLUNX KITUHW-
4eCKux pesynbraTax B CBEPXOTAA/IEHHOM ne-
puoae (6onee 10 net) (6, 7). Mbl cuMTaem, 4To
WCKIIoYeHe OasimIoHHOM aHrMonnacTUKM Kak
CaMOCTOATENIbHOrO MEeToAa B peBackynapuaa-
UMM MrokKapaa siBAseTcsl nocnewHbiM. Takmm
06pa3oM, 4TOObl OLEHUTL LEenecoobpasHoOCTb
M3y4eHusi Bonpoca O NoJIHOLEHHOM CaMOCTOS -
TEebHOM KMCMOSIb30BaHUMN BGanaOHHOM aHrmo-
MaacTUKW B IeHEHUN KOPOHAPHOIo aTepocksie-
po3a HeobxoaAuMbl MOCNeAyLWWA aHann3
JAaHHOro acnekTa, a Takke HakonJeHne onbiTa.

KnuHnuyeckoe HaGnogeHue

Mauyent E., 59 net, noctynun B Hay4dHO-
NPaKTUYECKNIM LEHTP NMHTEPBEHLMOHHON KapaMOoaH-
rumonornn CedeHoBckoro YHmeepcuteta B 2019
¢ xanobamu Ha gaBsiiye 6011 3a rpyauHon Ha doHe
YMEPEHHON GU3NYECKON HArpy3ku, Kynmpytomecsa
B NOKOe N1Mbo nocne npyema HUTPOrmLepmHa.

Mo paHHbIM aHaMHe3a M3BECTHO, YTO BMEPBbLIE
60/1IbHOM FroCcNUTaNM3npPoBaH 6puragor cCkoponm me-
OMUMHCKOM MOMOLLN B KIIMHUYECKUI LLEHTP B SIHBA-
pe 2005 r. ¢ gnarHo3om: ocTpbii Q-o0b6pasyowmii
3agHebokoBow HdapKT Mrnokapaa. Mpu noctynne-
HUM B cTauuoHap obpaiwann Ha cebs BHUMaHMe
TUNUYHbIE Xanobbl B BUAE pasanpaioLlmx 6onemn 3a
rpyaviHOM B TEYEHME Yaca, HE KynupyloLmecs npu-
eMOM HuUTporuuepuHa. bonu gaHHoro xapakrepa
oTMe4an B TeyeHue 2 feT, yXyAlleHNe COCTOSHUS
B Te4yeHVe 6 Mec B BUAE yyalleHNs MPpUCTynoB CTe-
Hokapaun o 1 pasa B cyTku. [Mpu oCcMOTpe COoCTOoSA-
HMEe MauyeHTa TSXEeNOoN CTENEHU TAXecTu, Co3Ha-
HMe dCHOe, NOJIOXeHMe Tesna He BbIHYXXOEHHOe.
Ko>Hble MOKPOBbI U CAN3UCTbIE OObIYHOM OKPaCKMN
N  BNAXHOCTW, nepudepuyecknx OTEKOB HET.
YacToTa abixatenbHblx asuxeHnin (H44) 16 B MUHY-
Ty. MNpwn ayckynbTaumm nerkmx: abixaHne Be3nkynsap-
HOe, NMPOBOAUTCH BO BCE OTAENbI, XPUMNOB HET. Mpun
ayckyfbTaumy cepaua: TOHbl MPUrMyLleHbl, PUTMUY-
Hble, LUIYMOB HeT. HacToTa cepaeyHbli CoKpaLleHnin
(HCC) 68 B MuHyTy. ApTepuanbHoe aasneHuve (AL)
130/80 mm pT.cT. MNynbcaumsa Ha nepudeprnHeckmnx
apTepusax yooBneTBoputenbHas. M3 BpeaHbIx Npu-
Bbl4EK — KypeHue B TedeHne 10 neTt (MHaekc kype-
Hua (MK) = 25 nayka/neT). HacneacTBEHHOCTb OTS-

KnuHu4eckoe HabnoaeHve ycrelHoro ceepxotaaneHHoro (14 net) pesynbrara
6assIoHHOV aHrMonaacTyky ornbaroLLer BeTBM JIEBOV KOPOHaPHOM apTepuu. ..
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rouieHa co CTOPOHbI OTUA B BMAE NMEPEHECEHHOIO
nHdapkTa Mmokapaa. Annepronorm4eckuin aHamHe3
HE OTHArOLLEH.

Mo paHHBIM anekTpokapanorpapuyeckoro uc-
cnepoBaHus (IOKI) nNpu NOCTYN/IEHUN: PUTM CUHY-
coBbili ¢ HCC 72 B MUHYTY, KapTuHa OCTPOro 3agHe-
6okoBoro nHdapkTa mmokapaa. Mo gaHHbIM 9xoKkap-
onorpadmm oTmMedaeTcsa akmHe3usa 6azanibHoWn
M CpedHen TpeTn 3aHEN CTEHKU, a Takke cCpeaHen
TpeTr OOKOBOI CTEHKM NIeBOro xenyao4yka. Ppakuus
BblOpoca nesoro xenypouka (PB JIK) 57% no
CumMmncoHy. Kpome TOoro, otme4aeTcs pasHoHarnpas-
JIEHHOE [OBMXEHME CTBOPOK MUTPasIbHOrO KnanaHa
C peryprutaunen B nesoe npencepave no ll-lll cre-
neHun. Y4nTblBas TAXECTb COCTOSAHUS, AaHHbIE OCMO-
Tpa U MHCTPYMEHTaJIbHbIX METOA0B 0OCef0oBaHNS,
MPUHSATO pPELUeHME O BbIMOSIHEHUM YPrEHTHOM KOPO-

HapoaHruorpadpum (KAI). Mo pedynsratam uccne-
noBaHNsA oTMe4daeTcs cOanaHCUPOBaHHbLIA TUM KO-
poHapHOro KpoBoobpalleHusi. CTBOST NEeBON KOPO-
HapHoln apTtepun (JIKA) pasBuT 0ObIYHO, He
n3MeHeH. lNepenHas mMexokenynoykoBas BETBb Jie-
BOM KopoHapHon apTtepuun (MVIXXB JIKA) cteHo3u-
poBaHa B CpPedHEM CermMeHTe (Mocne OTXOXAEHUA
1-n pgnaroHanbHo BeTBM) Ha 70-75% (puc. 1).
MepBaga anaroHansHada BeTBb (1-[B) okkno3mnposa-
Ha OT yCTbsl, cnabo 3anosHaeTcs Yepes Konnarepa-
nn (puc. 2). Ormnbaiowasa Beteb (OB) okknto3vpoBa-
Ha B MPOKCUMaJIbHOM CErMEHTE MOC/E OTXOXAEHUSA
nepeoii MapruHanbHown BeTBu (1-MB) (puc. 3, 4).
AHTerpagHbin kposoTok: TIMI 0. 3anonHeHne auc-
TanbHOro pycna cnaboe, 4epe3 BHYTPUCUCTEMHbIE
konnartepanu. lNepBas mMapruHanbHass BETBb yme-
PEHHO pa3BuUTa, CTEHO3UpPOBaHa OT ycTbs A0 70%.

Puc. 1. Anrnorpadua NMXB JIKA. CteHo3s (yka3aH ctpenkoin) NMMVXXB JIKA no 70-75% (cnesa). Pe3ynbtaT CTEHTU-

posaHus NMMVIXKB JIKA (cnpaea).

Puc. 2. Avrnorpadwusa 1-B. Okkno3nsa (ykazaHa ctpenkoit) 1-0B JIKA (cnesa). Pe3ynetat cteHTupoBanus 1-4B JIKA

(cnpaBa).
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Puc. 3. Anrnorpadusa OB JIKA. Okknio3dus OB JIKA (yka3aHa CTPEenkoi) Ha rpaHnLLEe NPOKCUManbHOW U CPeaHEN TpeTu
(cnesa). PegynbTat nocne npoueaypbl 6annoHHom aHronnactuku OB JIKA (cnpasa).

Puc. 4. Aurnorpadus MNKA. CteHos INMKA (cTpenka) no 75% (cnesa). Pesynstat cteHTupoBaHus MNKA (cnpasa).

MpaBas kopoHapHasa apTepus (MKA) 6e3 remoanHa-
MUYECKN 3HAYMMOIO CTEHO3UPOBAHUSA (pUC. 5).

YuunTtbiBas pesynbratbl KAT, 661510 NPUHATO peLue-
HME O MEXaHMYEeCKOW pekaHanmMaaumn v nocnenyto-
e 6ansoHHOM aHrMonNNacTUKe CpeagHero CErMeH-
Ta OB JIKA 6annoHHbiM kateTepom U-Pass pasme-
pomMm 3,5 x 25 MM C xOpoLwnM aHrnorpaduieckum
pes3ynsTaTtoMm (CM. puc. 3).

Kpome TOro, ObI/I BbIMOJIHEHBI MexaHn4yeckasa
pekaHanmMsaums co CTeHTupoBaHnem 1-1B cTeHTOM
BX-Sonic 2,5 x 13 MM n npagMoe CTEHTMpPOBaHME
NMM>XXB cteHTtoM R-stent evolution 2,5 x 23 mm
(cm. puc. 1, 2).

Mpouenypa YKB 1 nocneonepaumoHHbI Nepmnos,
npotekann 6e3 0CnoxHeHu. JlabopaTopHble aHa-
N3bl KPOBM 32 BECb Nepuog, rocnmtann3aumm 6biim
6e3 CyLIeCTBEHHbIX M3MeHeHui. Ha 10-e cyTkn no-

cne YKB 6bina BbiNosiHEHA BENO3proMeTpust, npoda
pacueHeHa Kak oTpuuarenbHas.

MaumeHT Obla BbINMCaH B YAOBIETBOPUTENILHOM
COCTOSIHUM MopA, AanbHelllee HabnaeHve Bpadva-
Kapauonora no MecTy XUTeNbCTBA C AaJIbHENLLMN
pekoMeHaaumMaMn O MNOCNenyoWen KOHTPOIbHOMN
rocnuTanusauum 4yepes 6 Mec, a Takxke obs3aTesib-
HbIM MPUEMOM ABOMHOM aHTarperaHTHOM Tepanum.

B cooTBeTcTBUM C pekoMeHaaumamMmm 60sbHOWN
Obls1 NOBTOPHO rOCNUTANU3MPOBaH 4Yeped 6 mec angd
koHTponbHow KAT. Mo aaHHbiM KA — cTBon JIKA 6e3
ocobeHHocTen. MMXXB B npokcuUManbHOM CermMeH-
Te rocfie CTeHTMpOBaHUSA 6€3 CTEHO3MPOBAHUS.
1-B — noBTOpHasa OKK/O3UA MOCie CTeHTUpOBa-
HMS, XOPOLLO 3anoJHAeTCs 4Yepes3 Konnartepanu.
OB JIKA — B cpegHeM CerMeHTe COCTOSIHME Mnocne
aHrmonnactTnkm 6e3 pecteHo3upoBaHua. NKA 6e3
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Puc. 6. Cepus aHruorpaduin NKA B guHamumke. Cnesa Hanparo: 2005, 2007, 2019 rr. (mecTo 75% cTeHO3a yka3aHo
CTPESIKOM).

remognHamMmmnyeckm 3Ha4YMMOro CTeHO3npoBaHUA.
|-|aLI,I/IeHT BbIMMMCaH C pekoMeHagaundamMm o npoaos-
XXeHunn npmnema aHTVIaneFaHTHOVI nrmnonnnnaoemMm-
4eckowm Tepanuu.

B aHBape 2007 r. 601bHON MOBTOPHO rocnmTanm-
3MpYyeTCH B KApAMONOrn4eckoe OTaeeHne C Lesbio
noBTopHow KAl B CBSI3M C COMHUTENBbHBIMU OAHHbI-
Mn Tpegmun-tecta. o pgaHHeim KA ctBon JIKA
pa3BuUT 00bIYHO, He mamMeHeH. NMMXKB B npokcu-
MaJiIbHOM CEermMeHTe Nnocse CTEHTUpPoBaHUA 6e3 cTe-
Ho3mpoBaHua. Okkno3una 1-OB B cteHTe oT 2005 1.
OB JIKA — B cpegHeM cerMeHTe COCTOsIHME nocne
aHryonnactukn ©6e3 pecTeHO3MPOBaAHUSA  (CM.
puc. 4). NMIKA pnddy3HO mn3meHeHa, npeumylle-
CTBEHHO B MPOKCMMaNbHOW U cpefHel TpeTtu, 6e3
Hannina remogmnHamMmmnyeckm 3HaA4YUMbIX CTEHO30B
(cm. puc. 5). PekomeHaoBaHO panbHenwee Habno-
AeHne BpadyoM-KapanosaoromMm rno MecTy XUTtesibCTBa
C NOCTOSIHHBIM MPUEMOM KOHCEPBATUBHOW Tepanmn.

B pnanbHelwem Ha KOHTPOJibHble 0OcneaoBaHus
He Npuxoaun BBUAY OTCYTCTBUS Xanob CO CTOPOHbI
cepaeYHo-COCYANCTON CUCTEMBI.

Cnycta 14 net (B 2019 1) y naumeHTa BO306HO-
BUJ1aCb TUMMYHASA KIIMHUYECKas KapTuHa CTEHOKap-

Ann Ha GOHE MUHNUMANBbHOM GU3NYECKON HArpy3Kn
1 B nokoe. Mo gaHHbLIM OCMOTpa COCTOSIHUE YyO0B-
NeTBOpUTENbLHONW cTeneHn TsxecTn. KoxHblie no-
KPOBbl U CNU3UCTblIE 0OLIYHOW OKPACKM U BRAXHO-
cTn, nepndepnyecknx otekos HeT. YO0 17 B MUHy-
Ty. [pu ayckynbTaumm nerkux: AblxaHue
BE3UNKYNSIPHOE, MPOBOAUTCS BO BCE OTAENbI, XPMMNOB
HeT. [Npu ayckynbTaumm cepaua: ToOHbl MPUITYLUEHbI,
pUTMUYHBbIE, WYMOB HeT. YCC 72 B MUHYTY.
AL 120/70 mm pT.CcT. lNMynbcauns Ha nepudepurye-
CKNX apTepusix yooBAeTBOPUTENbHAS.

Mo paHHbiM OKIM Npy NOCTYNAEHUN: PUTM CUHY-
coBblh ¢ HCC 59 B MUHYTY, naTonorn4yeckuin 3ybeLy,
Q Bo ll, lll, aVF oTBeaeHusax. MiueBepcus 3ybua T Bo I,
lll, aVL, Vs-V; oTBeoeHusx. Mo pesynsratam axokap-
anorpadun BU3yannsnpyeTtcs akmHes 6a3asnibHoro ¢
nepexoaoM Ha CPedHUN CErMeEHT HUMXKHEN CTEHKWU,
akuHe3 6aszasibHOro, cpegHero ¢ nepexoaom Ha
anukanbHbIi CErMEHT 3aJHel CTeHkM, aknHe3 ba-
3a/IbHOro 1 rMNoKMHE3 cpeaHero cermMeHToB 60Ko-
BOI cTeHkn. @B J1K 41% no CumncoHy. Aunatauus
JleBOro npeacepaus.

B nepuon XonTepOBCKOro MOHUTOPUPOBAHUSA
OKIN 6bI1 3apernMcTpupoBaH HEMNPOLAOIKUTENbHbIN
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ann3op anesaumn cermeHta ST no kaHanam Vs n avF
MakCrMasibHO 0 2 MM.

YuuTbiBaag OaHHblE OCMOTPA U MHCTPYMEHTaslb-
HbIX METOO0B 06CNnefoBaHus, ObIsI0 PEKOMEHAOBA-
HO npoeneHne KAI. Mo pesynbtatam nccnenosa-
HUS OTMeYaeTcs cbanaHCUPOBaHHbIA TUM KOPOHAP-
Horo kposoobpauleHus. Cteon JIKA pa3sut 00bI4HO,
ymepeHHo un3ameHeH. NMMXKB JIKA ymepeHHO and-
®Y3HO M3MeHeHa B MeCTe paHee BbINOJIHEHHOIo
CTEHTMPOBaHUS, 63 NPU3HaKoB 3HAYMMOro pecTe-
HOo3upoBaHusa. 1-IB okknio3npoBaHa OT YCTbS
B cTeHTe OoT 2005 r. ¢ yooBneTBOPUTESIbHBIM 3anos-
HEHVEM 4Yepe3 MexXcucTemHble konnatepann. OB
JIKA — B cpegHEM CErMEHTE COCTOSIHME MOCNE aHIrMo-
nnacTukmn 6e3 pecteHo3npoBaHus (CMm. puc. 4). 1-MB
ONOPY3HO U3MEHEHA, B NMPOKCUMAJIbBHOM CErMeHTe
cyxeHa no 70%, B cpefHeEM CerMeHTe CyxXeHa [o
70-75%. MNMKA onddpy3HO mameHeHa, B cpedHeM
cermMmeHTe cTeHo3upoBaHa o 70-75% (puc. 5, 6).

MpUHATO pelieHre O BbINOAHEHUN CTEHTUPOBA-
Hus cpegHero cermeHta [MKA cteHTtom Resolute
Integrity 3 x 26 mm (cM. puc. 6). PeaynbTtaT npoue-
Aypbl NIPU3HAH ONTUMAJIbHbIM.

OGcyxneHue

JaHHble peTpocnekTUBHOro 14-netHero
aHanm3a rno3BOoNSIOT yTBEPXAATb, YTO B HEKOTO-
pbiX crydasax 6annoHHas aHrMonnacTmka Kopo-
HapPHbIX apTEPUN AOCTUrAET XOPOLUUX PE3YSib-
TaToOB Kak B paHHMeE, Tak 1 B CBEPXOTAASIEHHbIE
nepuoapl y naumeHtoB ¢ MBC. O6 atom cBuge-
TENLCTBYIOT XOopoLwine pesynbratbl 6anaoHHON
aHrnonnactmkm OB JIKA B TeyeHue Bcero ne-
prnopa HabnwoageHus (14 net) (cm. puc. 4).

Kpome Toro, MOXHO npegnonaratb, 4TO Tex-
HMYECKU MpaBuSibHOE NpoBeaeHne 6anoHHOMN
aHrMonNNacTMkKM BEHEYHbIX apTepuin (6annoH-
Has aHrMonnaacTuka, BbIMOJSIHEHHAA GansIoHOM
onTMManbHOro pasmMepa 6e3 npu3HakoB ocTa-
TOYHOro CTEeHO3a/Auccekummn cocyna) rapaH-
TUPYET O0/ITOBPEMEHHbIN XOPOLUUK pe3ynbTarT.
CTouUT OTMETUTb, YTO Y NaumeHTa BbIMOSHEHO
cteHTuposaHune 1-B u NMMXB cteHTamn BX-
Sonic un R-stent evolution, koTopble Npn anHa-
MUYECKOM HabMIOOEHMN MOKa3ann Heyaa4yHbIn
N cybonTMManbHbIA pe3ynbTaTtbl COOTBET-
cTBeHHO. OgHako a¢pPeKTUBHOCTb pe3ynbraTta
CTEHTUPOBAHUA HENb3A OOBLEKTUBHO OLEHU-
BaTb M3-3a pa3HuLbl BUOOB CTEHTOB, a TakXke

OTCYTCTBUSI MPUBEPXEHHOCTM Tepanun. Kpome
TOro, Ha NpuMepe JaHHOrO KJIMHUYECKOro Ha-
61100eHNS MOXHO NpoaHanmM3npoBaTh OTpuULIA-
TENbHYIO OMHAMUKY aTepockiepo3a KOpoHap-
HbIX apTEepPU.

Ha aT0 ykasbiBaeT nocreneHHoe 14-netHee
nporpeccupoBaHue arepockneposa B KA ¢
MocreayoLyM BbINOSIHEHNEM CTEHTUPOBAHUS
cteHToM Resolute Integrity 3 x 26 mm, a Takkxe
pecteHo3 B 1-[1B nocne BbIMOAHEHHOIO CTEH-
TupoBaHusa (cm. puc. 5). besycnoBHo, cTouT
OTMETUTb, YTO AAHHbIA pe3yfbTaT HarnpsMyo
CBAI3aH C MPUBEPXEHHOCTLI0O MEeOMKaMEHTO3-
HOW Tepanuu (8) n oTpuuaTeNbHbIM BIINSHUEM
BPeOHbIX NPUBbIYEK (MaLMEHT Kypusl B TEHEHME
40 neT). B peTpocnekTMBHOM AnHaAMmMKe oTme-
yaeTcs OTCYTCTBME cOobnoaeHns BpadebHbIX
pekoMeHOauun, 0 4eM CBUOETESNIbCTBYIOT Bbl-
coKkue nokasaTtenu JIMNONPOTENHOB HU3KON
NAOTHOCTU U OTpULATENbHAaA ANHAMMKA aTepo-
CKJ1epO3a KOPOHAPHbLIX apTepuii.

3akiioyeHue

Taknm 06pa3omM, NPencTaBiEHHOE KIVMHU-
yeckoe HabNAEHVNE CBEPXOTOAANEHHOrO pe-
3ynbTata 6an/IoHHOM aHrMonIacTUKM MOTUBUI-
pyeT Ha npoaosikeHne paboT, HanpaBNeHHbIX
Ha n3dydyeHmne apPeKTUBHOCTMN AAHHOW NpoLe-
Oypbl B CBEPXOTAANIEHHbIE CPOKN. Be3ycnoBHo,
Mbl He KPWUTUKYEM nunaupylowme nos3numm
cTeHTupoBaHusa B nedeHum WMBC. OpgHako,
yyunTbiBad POCT MaUMEHTOB C MPELCTOSALLUM
XMPYPrnyecknm BMeLLaTeNbCTBOM, KOTOPbIM
HEBO3MOXHO MPUMEHUTb OBOMHYIO Ae3arpe-
raHTHYIO TEpanmio Ha OJINTENbHbBIN Nepmnoa, He-
Lenecoobpa3HOCTbIO CTEHTUPOBAHUA OUC-
TasbHbIX OTOENOB KOPOHAPHbLIX apTEPU B CBSA-
31 CBO3MOXHOMHEOOXOAMMOCTbIO BbINOJIHEHUS
NPsSIMOW peBacKynsapm3aunm Mmuokapaa B oyay-
wem 1 T.n. (9), bannoHHasa aHronaacTrUka Mor-
na 6bl 3aHATbL 0COOYI0 NO3MLMIO KaK CaAMOCTOS -
TenbHas npoueaypa B nevyeHum 6onbHbix MBC.
YuyuTtbiBas OJINTENbHYIO OTPULATENbHYIO AMHA-
MUKy aTepockeposa B TedeHne 14 net Habnio-
OEeHNs, MOXHO caenaTb BbIBOA O HEOOX0ANMO-
CTW CTPOroro co6niooeHnsa NnekapCTBEHHOM
Tepanum y NauuvieHToOB CO CTEHO3UPYIOLUM
aTtepocK/Iepo30M.
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Introduction

For more than 20 years, coronary heart dis-
ease (CHD) has been the leading cardiovascu-
lar system (CVS) disease in terms of the num-
ber of deaths per population worldwide.
According to WHO, since 2000 mortality rate
from circulatory system diseases in the world
has increased by 2 million, and by 2019 it was
almost 9 million people (1). In Russia, mortality
from circulatory system diseases holds the first
place with a tendency to increase by 11.6% per
year (97.3 thousand cases) (2).

Even though stable CHD may have benign
clinical course for many years due to wide-
spread use of various medication therapy, mini-
mally invasive X-ray endovascular and surgical
methods of myocardial revascularization, such
as balloon angioplasty and stenting, have be-
gun to be actively introduced into the clinical
practice for the treatment of the disease.
Currently, percutaneous coronary interventions
began taking a leading position in the treatment
of coronary heart disease (3). However, balloon
angioplasty, as an independent method of
treatment, has almost completely ceased to be
used in X-ray endovascular surgery. At the mo-
ment, this procedure has the role of pre- and
post-dilation during percutaneous coronary in-
terventions. These changes occurred for a vari-
ety of reasons, among which the prolonged
absence of restenosis of the coronary arteries
(re-narrowing of the lumen of the vessel sub-
jected to angioplasty) can be highlighted.

At the same time, it is necessary to take into
account the fact that stenting has its own abso-
lute and relative contraindications. In such cas-
es, balloon angioplasty could become an alter-
native procedure and take a special place in the
treatment of patients with CHD, since this
method does not have the limitations intrinsic to
stenting. It also should be noted that stents
used in the surgical treatment of coronary heart
disease contain materials that could cause al-
lergic reactions in some patients (4). In addi-
tion, given the increase in life expectancy and,
as a result, the increase in the proportion of
patients with comorbidities per population, bal-
loon angioplasty could play the role of a “res-
cue” treatment method for patients with CHD
undergoing staged surgeries of a different pro-
file within a short time, due to lack of need for
an antiplatelet therapy.

Unfortunately, in the medical practice world-
wide there are only a few works that describe

merely long-term outcomes of balloon angio-
plasty (5). However, reports on clinical cases
have appeared in the scientific community re-
cently, suggesting good clinical results in the
ultra-long-term period (more than 10 years)
(6, 7). We believe that the exclusion of balloon
angioplasty as an independent method of myo-
cardial revascularization is hasty. Thus, in order
to assess the feasibility of studying the issue
of the full-scale independent use of balloon
angioplasty for the treatment of coronary ath-
erosclerosis, further analysis of this aspect is
required, as well as the accumulation of experi-
ence.

Clinical case report

Patient E., 59 years old, was admitted to the
Research practical center of interventional cardio-
angiology of Sechenov University in 2019 with com-
plaints of pressing retrosternal pain on moderate
physical exertion, which was relieved at rest or after
taking nitroglycerin.

According to the history data, for the first time
the patient was hospitalized to the clinical center by
an ambulance in January 2005 with a diagnosis of
acute Q-wave posterior-lateral myocardial infarc-
tion. On admission, typical complaints were noted,
namely, tearing retrosternal pain for an hour, which
was not relieved with nitroglycerin. The patient noted
such pain for 2 years; deterioration occurred in the
last 6 months as represented by increased frequen-
cy of angina attacks up to 1 time per day. On exami-
nation, the patient's condition is severe, conscience
is clear, position of the body is not forced. Skin and
mucous membranes are of normal color and mois-
ture, no signs of peripheral edema. Respiratory rate
(RR) — 16 per minute. On lungs auscultation: vesicu-
lar breath sounds throughout all lung fields, no rales.
On heart auscultation: heart sounds are mildly muf-
fled, rhythmic, no murmurs. Heart rate (HR) — 68 per
minute. Blood pressure (BP) — 130/80 mm Hg. Pulse
on the peripheral arteries is satisfactory. Unhealthy
habits — smoking for 10 years (smoking index = 25
pack/year). The family history includes a previous
myocardial infarction in patient’s father. No history of
allergies.

Electrocardiography (ECG) data on admission:
sinus rhythm with HR 72 per minute, pattern of acute
posterior-lateral myocardial infarction. According to
echocardiography data, there was akinesia of the
basal and middle third of the posterior wall, as well
as the middle third of the lateral wall of the left ven-
tricle. Left ventricular ejection fraction (LVEF) — 57%
by Simpson method. In addition, there was a multidi-
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Fig. 2. Angiogram of the 1-DB. Occlusion of the 1-DB (arrow) (left). Results of stenting of the 1-DB (right).

rectional movement of the mitral valve leaflets with
regurgitation into the left atrium up to 2-3 stages.
Taking into account the condition severity, the data
of examination and instrumental methods of study,
a decision was made to perform urgent coronary
angiography (CAG). According to the examination
results, a balanced type of coronary circulation was
identified. The left main coronary artery (LCA) is nor-
mally developed, not changed. The left anterior de-
scending artery (LAD) is stenotic in the middle seg-
ment (after the origin of the 1st diagonal branch) by
70-75% (Fig. 1).The first diagonal branch (1-DB) is
occluded from the orifice, weakly filled via collaterals
(Fig. 2).The circumflex artery (CxA) is occluded in
the proximal segment after the origin of the first mar-
ginal artery (1-MA) (Fig. 3, 4). Antegrade blood flow:
TIMI 0. Filling of the distal vessels is weak, via intra-
system collaterals. The first marginal artery is mod-
erately developed, stenotic from the orifice up to

70%. The right coronary artery (RCA) is without
hemodynamically significant stenosis (Fig. 5).

Taking into account the CAG results, a decision
was made to perform mechanical recanalization and
subsequent balloon angioplasty of the middle seg-
ment of CxA LCA with a 3.5 x 25 mm U-Pass balloon
catheter with a good angiographic result (see Fig. 3).

In addition, mechanical recanalization and stent-
ing of 1-DB with 2.5 x 13 mm BX-Sonic stent and
direct stenting of LAD with 2.5 x 23 mm R-stent evo-
lution were performed (see Fig. 2, 1).

Procedure of the percutaneous coronary interven-
tion (PCIl) and postoperative period were uncompli-
cated. Laboratory blood indices for the entire period
of hospitalization were without significant changes.
On the tenth day after PCI, cycle ergometry was per-
formed; its results were considered as negative.

The patient was discharged in a fair condition for
the follow-up by a cardiologist at the place of resi-
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Fig. 3. Angiogram of the CxA. Occlusion of the CxA (arrow) at the edge between the proximal and the middle segments
(left). Results after balloon angioplasty of the CxA (right).

Fig 5. Serial angiograms of the CxA. Left to right: angiograms obtained in 2005 (before and after angioplasty),
2007, 2019.
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Fig. 6. Serial angiograms of the RCA. Left to right: angiograms obtained in 2005, 2007, 2019 (the site of 75%
stenosis is shown by the arrow).

dence with further recommendations for subse-
quent hospitalization for the control after 6 months,
as well as the mandatory intake of dual antiplatelet
therapy.

In accordance with the recommendations, the
patient was re-hospitalized after 6 months for con-
trol CAG. According to coronary angiography, LMCA
is unremarkable. There is no stenosis in the proximal
segment of LAD after stenting. 1-DB: re-occlusion
after stenting, good filling via collaterals. The middle
segment of the CxA LCA: condition after angioplasty,
without restenosis. RCA has no hemodynamically
significant stenosis. The patient was discharged with
recommendations to continue antiplatelet and lipid
lowering therapies.

In January 2007, the patient was re-admitted to
the cardiology department for repeated CAG due to
indeterminate result of the treadmill test. According
to coronary angiography, left main coronary artery is
normally developed, not changed. There is no ste-
nosis in the proximal segment of LAD after stenting.
Occlusion of the 1-DB in the stentimplanted in 2005.
The middle segment of the CxA LCA: condition after
angioplasty, without restenosis (see Fig. 4). RCA is
diffusely changed, mainly in the proximal and middle
third, without hemodynamically significant stenoses
(see Fig. 5). Further follow-up by a cardiologist at
the place of residence with continuous medication
therapy is recommended.

Later on, the patient did not come for control ex-
aminations due to the absence of complaints asso-
ciated with the cardiovascular system.

After 14 years (in 2019), the patient re-devel-
oped typical clinical picture of angina pectoris dur-
ing minimal physical exertion and at rest. On ex-
amination, the patient's condition is satisfactory.

Skin and mucous membranes are of normal color
and moisture, no signs of peripheral edema.
Respiratory rate 17 per minute. On lungs ausculta-
tion: vesicular breath sounds throughout all lung
fields, no rales. On heart auscultation: heart sounds
are mildly muffled, rhythmic, no murmurs. Heart
rate — 72 beats per minute. Blood pressure —
120/70 mm Hg. Pulse on the peripheral arteries is
satisfactory.

ECG data on admission: sinus rhythm with HR 59
beats per minute, pathologic Q-wave in Il, lll, aVF
leads. Inverted T-wave in Il, lll, aVL, V-V, leads.
Echocardiography showed akinesis of the basal
segment with a transition to the middle segment of
the inferior wall, akinesis of the basal and middle
segments with a transition to the apical segment of
the posterior wall, akinesis of the basal segment and
hypokinesis of the middle segment of the lateral
wall. Left ventricular ejection fraction (LVEF) — 41%
(Simpson). Dilation of the left atrium.

During the Holter's ECG monitoring, a short epi-
sode of ST segment elevation up to 2 mm was re-
corded in leads V5 and aVF.

Taking into account the examination data and re-
sults of instrumental methods, it was recommended
to perform CAG. The examination revealed, a bal-
anced type of coronary circulation is identified.
LMCA is normally developed, moderately changed.
LAD has moderate diffuse changes in the site of
previous stenting, without signs of significant ste-
nosis. 1 DB is occluded from the orifice in the stent
implanted in 2005 with satisfactory filling via inter-
system collaterals. The middle segment of the CxA
LCA: condition after angioplasty, without restenosis
(see Fig. 4). 1-MA is diffusely changed, narrowed
up to 70% in the proximal segment and up to 70—
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75% in the middle segment. RCA is diffusely
changed, stenosed in the middle segment up to
70-75% (Fig. 6, 5).

A decision was made to perform stenting of the
middle segment of RCA with Resolute Integrity stent
3 x 26 mm (see Fig. 6). The procedure was per-
formed with optimal results.

Discussion of the obtained results

The retrospective 14-year analysis suggests
that in some cases, coronary balloon angio-
plasty achieves good results in patients with
CHD both in the early and in the long-term pe-
riods. This is evidenced by the good outcomes
of balloon angioplasty of the LCA during the
entire follow-up period (14 years). Moreover, it
can be assumed that a technically correct coro-
nary balloon angioplasty (balloon angioplasty
performed with a balloon of optimal size without
signs of residual stenosis/dissection of the ves-
sel) guarantees a long-term good outcome.
It should be noted that the patient underwent
stenting of 1-DB and LAD with BX-Sonic and R
stent evolution stents, which showed unsuc-
cessful and suboptimal results, respectively, in
observation over time. However, the effective-
ness of stenting cannot be objectively assessed
due to the difference in the types of stents, as
well as the lack of treatment adherence. In ad-
dition, with this clinical observation as an exam-
ple, it is possible to analyze the negative dy-
namics of coronary atherosclerosis. This is evi-
denced by a gradual 14-year progression of
atherosclerosis in the right coronary artery, fol-
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lowed by stenting with a stent Resolute Integrity
3 x 26 mm, as well as post-stenting restenosis
in the 1-DB. Indeed, it should be noted that this
result is directly associated with the adherence
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Conclusions

Thus, the presented clinical case of the ul-
tra-long-term outcome of the balloon angio-
plasty motivates us to continue work focused
on studying the effectiveness of this procedure
in the ultra-long term. Definitely, we do not
criticize the leading positions of stenting in the
treatment of CHD. However, given the increase
in the number of patients with upcoming sur-
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dual antiplatelet therapy, the impracticality of
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due to the possible future need in the direct
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angioplasty could take a special position as an
independent procedure in the treatment of
patients with CHD. Taking into account the
long-term negative dynamics of atherosclero-
sis during 14 years of follow-up, it can be con-
cluded that patients with stenosing athero-
sclerosis must strictly adhere to the medica-
tion therapy.
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80 net npodeccopy IHToHU H. [leMapus
Professor Anthony N. DeMaria 80th anniversary

McnonHunocbk 80 neT nmpodeccopy IHTOHMU
H. JeMapus, nHoctpaHHomy 4dneHy PAH, uneHy
AMEPUKAHCKON KONErMn KapaunosioroB, YJEeHY
EBpoOnenckoro kapamosiormieckoro oouLecTBa,
rMaBHOMY penakTopy XypHana “Structural Heart:
The Journal of the heart team”, noyeTHOMY 4neHy
PHOWK n uneny pegakumMoHHOro coBeTa Hallero
XypHana.

3. deMapwus aBTop 6onee 700 aKTUBHO LNTU-
pyeMbIX Nyonvkaumm B MEOULIMHCKNX XypPHanax.
Ero nmsa HeoOHOKpaTHO BKJIOHANOCb B CMAUCKWU
NYy4LIMX Bpayer v nydwmx Kapamonoros Ame-
puku. B npownom oH ObiN npencemarenem

Professor Anthony N. DeMaria, foreign mem-
ber of the Russian Academy of Sciences, fellow
of the American College of Cardiology, Fellow of
the European Society of Cardiology, Editor-in-
Chief of “Structural Heart: The Journal of the
heart team”, Honorary member of the Russian
Society of Interventional Cardioangiology and
member of the Editorial Council of our journal
turned 80.

Anthony DeMaria ia the author of over 700 ac-
tively cited publications in medical journals. On
numerous occasions, he was listed in The Best
Doctors and Best Cardiologists in America. He is
past president of the American Society of
Echocardiography (1985-1987) and past (and
youngest ever) president of the American College
of Cardiology (1988). In 2002-2014, he was the
Editor-in-Chief of the ‘Journal of the American
College of Cardiology”. Also, he is past Head of
the Departments of cardiovascular diseases in

AMepukaHCKOro obuiecTsa axokapaunorpados
(1985-1987) n AMepukaHcKoWm Konnerun kapau-
onoroB (1988), rmaBHbIM penakTopom “XXypHana
AmMepukaHckon Konneruu kapauonoroB” (2002-
2014), pykoBoauTenem OTaesieHUst cepaedHo-
cocyaucTblx 3aboneBaHui B YHMBeEpcUTETE
KenTykkn (1981-1992) n KanudopHUINCKOM yHU-
Bepcutete B CaH-Aunero (1992-2004). OH obna-
haTteNb MHOXECTBa MOYETHbIX TUTYJIOB, B TOM
yucne NMpPecTMXKHOro 3BaHus dneHa Accoumaumun
YHUBEPCUTETCKNX Kapauonoroe. B HacToswee
BpemMsa sBNsieTcss NpodeccopoM MeaAuUMHbl Ha
Kadegpe kapaunonorum um. Ixyout mn [xeka
YanTta n anpektopom-ydpeautenem LleHTpa cep-
DEeYHO-CcoCyancCTbiX 3aboneBaHun Cynbnmumno
KanudopHuiickoro yHmeepcuteta B Can-[unero.
OH 9BNsieTCS 4JEeHOM pPeaakUMOHHbIX KOJIErnmi
N pedakTopoM-KOHCYNbTaHTOM noytn 30 megu-
LLMHCKMX XXYPHasOB.

B 2012 r. QHTOHM OeMapusa npuHan npurna-
lweHne crtaTb COaupekTopom MexayHapoaHoro
kypca “CoBpeMeHHble TEeHAEHUMU B JIeYEHUN
OCTPOro MHpapkrTa Mmokapga ¢ NogbLEMOM cer-
MeHTa ST (ST-OMM) — oT Teopun K NOBCEOHEB-
Hown npakTuke” n B 2012-2019 rr. nocewan Hawy
CTpaHy B CBS3U C MPOBEAEHNEM STOrO Kypca.

MNo3gpaBnsgem Hawero KoanNery n apyra c aTon
3HaMeHaTeNbHOW OaTton M Wiem emy camble
VNCKPEHHME MOXeNaHnsa 300P0Bbsl, CHACTbsl, NPO-
LBETAHMA 1 JanbHeENLWEN N10A0TBOPHOM paboThl.

Kentucky University (1981-1992) and of California
university in San-Diego (1992-2004). He has a lot
of honorary titles, including the most prestigious
title of the member of the Association of University
Cardiologists. At present he is the Judith and Jack
White Chair in Cardiology and founding director of
the Sulpizio Cardiovascular Center at UC San
Diego. He serves on the editorial boards and acts
as editorial consultant for almost 30 medical jour-
nals.

In 2012, Professor A. DeMaria accepted the
invitation to become Co-Director of the
International Course “Modern Trends in the
Treatment of STEMI — from Guidelines to Daily
Practice”, and in 2012-2019 was a regular guest
in Moscow in relation with this Course.

We congratulate our colleague and friend on
this memorable occasion and send him our most
sincere wishes of health, happy and prosperous
life and further fruitful work.
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