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[MepkyTaHHaTa kopoHapHa peBackynapu3sauus (IMKW) Ha ,BUHOBHaTa" Neaust e CTaHgapT U OCHOBEH MeTof Ha 13bop 3a
nauueHTUTe ¢ ocTbp kopoHapeH cuHapom (OKC) BbB BeuukuTe My hopmu. TS ocurypsisa ekcneauTuBHa peBackynapuaa-
WS ¥ MMa M3SBEHO NPENMYLLECTBO Ha PE3ynTaTuTe CrpsSiMO BCUYKM OCTaHamM METOAMKW. Tasu npenopbka e nouTu ge-
(DMHUTMBHA B CMy4YanTe Ha OCTbp KOPOHapeH CuHapoM cbe ST-eneBaums (STEMI). XupyprudHute MeToaNK Ce HapexaaT
Ha TpeTo msacTo cneg MKW n pombonusata, HO MMaT CBOSITa PONS B NIEYEHNETO Ha HAKOMKO BaxHWU NOATPYNU NaLUeHTU.
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Abstract. Percutaneous coronary revascularization of the ,culprit* lesion is the most contemporary method of treating patients with
acute coronary syndrome (ACS) of all forms. In the management of acute ST-elevation myocardial infarction (STEMI),
cardiac surgery remains, in most cases, a third option following PCI and thrombolysis, nevertheless serves an important
role in a select subgroups of patients. This review will discuss current indications and potentiality of cardiac surgery in the
treatment of patients with STEMI.
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BbBEOQEHME INTRODUCTION

lMepkyTaHHaTa KOpoOHapHa peBacKynapu3auus/vH-
TepseHuus (MKN) Ha ,BMHOBHaTa“ nnu ,TapretHarta“ (ot
aHrn. target — uen, muweHa) nesuna e ,3NaTtHUAT CTaH-
[apT” 3a neyeHne Ha NauueHTU C OCTbP KOPOHApPeEH
cnHgpom (OKC), nokasaH B MHOXECTBO ToOfieMn paH-
AOMU3MpaHu npoyysaHus. Nonsata oT HaBpemeHHaTa
peBackynapusauus npu OoCTbp MUOKapaeH MHdapkT
(MW) e pobpe yctaHoeHa 1 MK gokasaHo Bb3CcTaHO-
BSIBA KPbBOTOKA KbM MUOKapAa Mo Han-0bp3ns HaumH.
M3BbpwBaHeTo Ha aopTokopoHapeH 6annac (AKB)

Percutaneous coronary revascularization of the
~culprit® or ,target” lesion is the most contemporary
method of treating patients with acute coronary syn-
drome (ACS). Historically, large randomised ftrials
were designed to assess the efficacy of thrombol-
ysis and PCI. The benefit of timely revasculariza-
tion in acute Ml is well established and PCI can re-
store blood flow to the myocardium in the shortest
manner, whereas bypass surgery (CABG- coronary
artery bypass graft) is generally associated with a
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0OMKHOBEHO Ce CBbp3Ba CbC 3abaBsiHe BbB BPEMETO U
ce npoBexga camo B A0 5% oT cnyvaunTe Ha ocTbp MU
B CbBpeMeHHaTa npakTtuka [1]. ToBa e ocobeHo cun-
HO MogYepTaHo Mpu NauMEHTUTE C OCTbP MUOKapPAEH
UHapkT cbe ST-enesauusa (STEMI). Mngukauunte 3a
WHTEPBEHLMOHANHa u XnupypruyHa pesackynapusaumsi
npuv HectabunHa CTeHOKapams UnNn OCTbpP MUOKapAeH
nHepapkt 6e3 ST-enesauua (NSTEMI) oo mssectHa
CTEneH ce NPUMNOKPUBAT, HO MpakTukata rnokasea [o-
MWHMPAHE Ha MHTEPBEHLMOHANHUTE CTpaTernm n npu
Te3n BapmaHTn Ha OKC. Bbnpekn CUrHO CTeCHeHUTe
CV VHOMKAUMW XMPYPrusi BCe OLLEe MMa CBOETO MSICTO
npu n3dpaxu noarpynu nauymeHTtn ¢ OKC [2, 3].

AKB KATO CTPATErus 3A NbPBUYHA
PEBACKYNAPU3AUUA nPu STEMI

Hama paHaoMuanpaHu npoyyBaHusi, CpaBHSIBaLLM
anpektHo AKB c MKW npu STEMI. B octpata dasa
MK e Han-nogxogdawmaT nogxon, ako MMma TapretHa
nesusi, KOSITO MoXe necHo, 6esonacHo 1 6bpP30 ga ce
cTeHTMpa. 3HauutenHa yacTt (npubnumautenHo 50%) ot
nauneHtTute cbc STEMI nmat MHOroKnoHoBa KOpoHap-
Ha 6onect (MKB) cbC cnoxHa KopoHapHa aHaToMus,
oTpaseHa C BUCOK Syntax cKop, 1 ako ca CbC cTabunHa
aHrMHa 6uxa 6unm gobpu kaHanpatmn 3a AKB, npen-
BUA NO-000pUTE OBArOCPOYHU KIMHUYHW pe3ynTaTty.
OcHoBHOTO npeammcTBo Ha AKB e Bb3MOXHOCTTa 3a
NMOCTUIHE Ha MbJIHA peBackynapusaumsi, Bb3CTaHOBS-
Balla ONTMMarHoO MuoKapgHata nepdysus U ocury-
psiBalla cbXxpaHsiBaHe Ha Muokapga. KoHuenuusaTta 3a
npecriegsaHe Ha NbfiHa peBackynapusaumns e egHa ot
Han-ACHO JedUHMpaHUTE TeHOEHUMN B CbBpEMEHHATa
npakTuka. HenbnHaTta peBackynapusauus (onpegene-
Ha C oCTaTb4eH, BUCOK Syntax ckop > 32) e He3aBUCUM
NPeAVKTOP 3a MNoBMLIABaHEe Ha ObfrocpoyHaTa CMbpT-
HOCT, MuokapgeH nHdapkt (MU) n ronemn Hebnaro-
NpUaATHU cbpaedHo-cbaoBu cvbutnsa (MACE ot anrmn.
major adverse cardio-vascular events), Hal-4ecTo
— MW, nHcynT, cbpaeyHo-cbaoBa CMbPT U Heobxoau-
MOCT OT MOBTOpHa peBackynapusauus [4, 5]. Bce owe
nMa XmMpypau, cnopes KOMTO Te3n JaHHW MoraT fa ca
reHepaTop Ha xunoTesaTta, Ye bGannac peBackynapuaa-
umnsaTa e KoHKypeHTeH BapuaHT Ha MKW npn STEMI. 3a
TAXHO CbXaneHue, AedUHMLMATa 3a CNELLHOCT, npwu
nauneHtT cbe STEMI, kbaeTo Bcsika cekyHaa e 3aryba
Ha MUOKapA U CBbp3aHWUTE C TOBA PUCKOBE, HaMbIIHO
N3KNtoYBaT 06CbXOAaHETO Ha AbIITOCPOYEH pe3ynTar B
ycnosusaTa Ha OKC. 3a Bcuuku Team naumeHTn MKW Ha
TapreTHaTa fnesusi e NbpBUAT U HaNn-A06bP MeTop.

Bbnpekn eekTMBHOTO TpeTupaHe Ha BUHOBHATa
nesnga 4vpes MKW npu naumeHtn ¢ MKB octaBa guc-
KYCMOHEH BBbMPOCHLT 3a NocneaBalloTo MoBedeHue,
uenswo nogobpsiBaHe Ha ObNrocpovHata NporHosa.
MaymeHTUTe, KOUTO ca C OTLLYMSsiNa aKTUBHA NCXEeMUIS

time delay and as such, is utilized in only around
5% of acute MI cases in today’s practice [1]. This
is most strongly emphasized in patients with acute
ST-elevation myocardial infarction (STEMI). Indica-
tions for interventional and surgical revasculariza-
tion in unstable angina or acute non-ST-elevation
myocardial infarction (NSTEMI) overlap to some
extent, but practice also shows dominance of in-
terventional strategies in these variants of ACS. Al-
though, severely narrowed indications reduced to
select subgroups of ACS patients, surgery still finds
its place including STEMI [2, 3].

CABG As THE PRIMARY REVASCULARIZATION
STRATEGY IN STEMI

There are no randomized trials directly comparing
CABG with PCI in the setting of STEMI. In the acute
phase, PCI is most often the appropriate approach if
there is a clear culprit lesion and a stent can be de-
ployed safely and more rapidly than performing CABG.
However, a substantial portion (approximately 50%)
of STEMI patients have multivessel coronary disease
(MVD) and in stable patients with complex coronary
anatomy and higher SYNTAX scores, CABG may be
preferable to PCI given its better long-term clinical
results, as demonstrated from observational and ran-
domized studies. The advantage of CABG, even in
the acute phase, is that complete revascularization
can be achieved, rather than only targeting the cul-
prit lesion. Complete revascularization restores myo-
cardial perfusion and provides the best opportunity
for myocardial salvage. It is one of the most clearly
demonstrated trends in modern practice. Incomplete
revascularization - defined by a residual high SYNTAX
score (> 8), is an independent predictor of long-term
all-cause mortality, myocardial infarction (MI) and ma-
jor adverse cardio-vascular events (MACE), most com-
monly consisting MI, stroke, cardiovascular death, and
repeat revascularization [4, 5]. According to very few
surgeons, these data pushing the hypothesis that by-
pass surgery is a competitive option to percutaneous
interventions (PCI) in STEMI, because of mostly guar-
anteed complete revascularization. Unfortunately, the
definition of urgency in STEMI patients, where every
second is myocardial loss, risk of hemodynamic col-
lapse and sudden cardiac death, completely precludes
discussion of long-term outcome at the time of admis-
sion. Percutaneous target lesion reperfusion is the first
method of choice.
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N CbC CMNOXHa KOpOHapHa aHaTomud, MoraT ga ca
nogxogawm kaHangatu 3a AKb Ha BTopu eTan cneg
nbpBuyHa MKN (MIMKN) ¢ uen gocturaHe Ha nbrHa
peBackynapusaumns, ocobeHo ako He ca NoaxoasLm
3a NbIiHA UHTEPBEHLMOHANHA peBackynapu3auus [6].
PangomusmnpaHoto npoyusaHe COMPLETE cpaBHsaBa
3-roouwHUTE pesynTtaTn Ha ABe rpynu naumeHTn cbe
STEMI n kapawuoreHeH wok (KLW). B nbpBata rpyna
€ TpeTupaHa MbpPBUYHO CamMO TapreTHaTa nesudara,
AOoKaTO OCHOBHAaTa Len BbB BTOparta rpyna € egHo-
€TanHoTO NOCTUraHe Ha MbfiHa NepKyTaHHa peBacKy-
napusaums. pynata ¢ nbrHa peBackynapusauuvs ge-
MOHCTpUpa 3HaA4YMTENHO No-HMucka vyectota Ha MACE
B cpaBHeHMe ¢ TapretHata MKW [7]. 3a xanocT Bcuu-
KM nogobHM paHOoOMM3MpaHW MpoyYBaHUs, AOKa3Ba-
WM NpeaMMcTBOTO Ha MbliHATa peBacKynapusauus,
BKIOYBAT NaLNEHTHU, MPU KOUTO TS € MOCTUrHaTa camo
WHTEPBEHLIMOHANHO 1 Te3U 3aKMNiOYeHUst He MoraT Aa
ObOaT OMPEKTHO TPAHCMOHUPAHU KbM XUPYPrUdHM
npouenypu. MbnHata xMpypruyHa peBackynapumsaums
npy STEMI BbApekn NOrMYHUSA CU BUA BCHLUHOCT HE
ce npenopbyBa PYyTUHHO AOPY MPU NAUMEHTU, KOUTO
B CTabunHo cbCTOSAHME BMxa Gunn gobpu KaHamMaaTm
3a AKB (Hanp. MKB ¢ Bucok Syntax ckop, 3axapeH gu-
abet, 6bOpeyvHa HegOCTAaTbYHOCT, CTBOSIOBA CTEHO3a,
CbNbTCTBALLA TEXKa knanHa nesvsa u gp.) [8], 3awo-
TO MOCTUrHaTUTE pe3ynTaTuTe ca garned nofg o4aksa-
HUATa, a nepuonepaTMBHaTa CMbPTHOCT HALAXBbPIIA
20-30%. MpuumHMTe 3a TO3M HebnaronpusaTeH gakT
ca KomnmnekcHu: 1) npu onepaumata uma npoueay-
pu, OONBbAHUTENHO 3abaBdAlLM peBackynapusaumdara:
npegonepaTnBHaTa NOAroTOBKa, aHecTe3us, 4OCTbM,
BKMIOYBAHE KbM EKCTpakopnoparnHo KpbBoobpalle-
Hue (EKK), nogrotoBka Ha KoHOyuUTUTE; 2) yBENn4eH
pUCK 3a pa3BUTME Ha YCMOXHEHMATA, CBbP3aHuN CbC
3aKkbCHANata penepdysunsa unn penepgysmMoHHN yB-
pexgaHns (xemoparnyeH MH@AapKT, paslupsiBaHe Ha
30HaTa Ha uHdapkTa); 3) NpuchLUM 3a camaTa Xupyp-
r’myHa peBackynapusaums caktopu, yBennyasalim
pucka, KaTo XMNoTepMUs, Knamnax Ha aopTarta, Kap-
avonnernyeH apect. Bcuyku Te genctear B cuHeprus
N eKCNOoHeHUnanHo ycunsat edpekTute Ha MynTUcuc-
TEMHOTO MHNaMaTopHO CbCTOSAHUE, NPean3BUKaAHO
OT MMOKapAHaTa UCXeMUS, MPUINHABANKN TEXKN na-
TOPMN3NONOrMYHN (PEHOMEHN C OrPOMHA CMBbPTHOCT:
pedpakTepHa neBokaMepHa AUCHYHKLMSA, yBENn4ya-
BaHe 30HaTa Ha MHdapkTa, rmobanHo 3awemeTsaBa-
He Ha MuoKapga, CMHOPOM Ha ,KaMeHHOTO® cbpLe,
ocTpa 6bOpeyHa HegoCTaTbYHOCT, OCTbP pecnupa-
TOopeH auctpec cuHgpom m ap. [9, 10]. To3n HeraTu-
BEH oNuUT orpaHunyasa ponsTta Ha AKB npu STEMI, Ho
B HAKOJIKO U3KMIOYUTENHO TEXKUN KMMHUYHU CLLEeHapus
XUpypruata € eQuHCTBeHa TepaneBTUYHA Bb3MOX-
HocT. TOYHO Te ca npeameTa Ha crnedBalunTe pasge-
nu B T031 0630p.

Despite effective management of the culprit le-
sion via PCI, an issue of debate in patients with MVD
is the subsequent behavior for improving long-term
prognosis.

Patients who no longer have signs of active isch-
emia but exhibit complex coronary anatomy may be
better suited for CABG, in order to complete revas-
cularization of diseased territories not amenable to
PCI, as soon as possible [6]. Even in patients with
cardiogenic shock (CS) with PPCI, CABG may be as-
sociated with improved survival compared to post-PCI
medical therapy alone. The COMPLETE randomized
study compared the 3-year results of two groups of
patients with STEMI and CS. The first group had only
primary target lesion revascularization (pTLR), while
the main goal of second group, was one stage com-
plete percutaneous revascularization. The complete
revascularization group demonstrated a significant-
ly lower incidence of MACE compared to pTLR [7].
Despite clear evidence of such an advantage, these
randomized trials are all interventional and cannot
be transposed directly to surgical procedures. Com-
plete surgical revascularization in STEMI, despite its
logical appearance, is actually not at all recommend-
ed, even in patients who in stable conditions would
be good candidates for CABG (MVD with high SYN-
TAX score, diabetes mellitus, renal failure, left main
stenosis, concomitant severe valve lesion, etc.) [8].
Unfortunately, results after surgical revascularization
of STEMI patients are far below expectations, fur-
thermore perioperative mortality exceeds 20-30%.
There are complex reasons: 1) on one hand, there
are procedures, delaying revascularization itself (i.e.
preoperative preparation — anesthesia, access, switch
to extracorporeal circulation (ECC), preparation of the
conduits); 2) on the other hand, there are late reper-
fusion complications or risk of reperfusion injury as-
sociated with early restoration of blood flow (hemor-
rhagic infarction, extension of the infarct and greater
scar development); 3) furthermore, their synergy to
the specific cardiac surgery technical factors (hypo-
thermia, aortic clamping, cardioplegic arrest, etc.). All
these, exponentially increase the effect of subacute
hyperinflammatory state induced by myocardial isch-
emia and cause severe pathophysiological phenom-
ena with very high mortality rate, refractory LV dys-
function, enlargement of infarcted size, global myo-
cardial stunning, stone heart syndrome, acute renal
failure, respiratory distress syndrome, etc. [9,10]. The
role of CABG for STEMI treatment continues to be a
subject of discussion, despite its negative experience
and serves as the only therapeutic option for sever-
al extremely severe clinical scenarios. The following
sections will discuss those rare situations.
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STEMI n KAPAUOIEHEH LUOK

KapamnoreHHusT wok ycnoxHsaea 6 go 10% ot na-
umeHTute ¢ OKC 1 e Hal-4yecTaTa npuymHa 3a BbTpe-
BonHnyHa cmbpTHOCT [11, 12]. Hakonko paHaoMuau-
paHu npoy4yBaHus uscnegsat pesyntatute ot [MMKU
npy nauneHTn ¢ OKC un KWW 1 cbobwaeat 3a paHHa
cMmbpTHOCT OT 39 o 56% [13, 14, 15]. YcnopegHo ¢
TOBa e AdokasaHo, Ye cnewHuaT AKB npu Tasu nony-
naums BbNpeKN BUCOKMS NepronepaTnBeH prck no3so-
naBa npuemnuea npexunssemocTt [1, 16]. MNogaHanus
B npoyyBaHeTo SHOCK gemoHcTprpa cpaBHUMU HUBaA
Ha 30-4HeBHa ¥ eQHOroAuLlHa CMbPTHOCT Mexay na-
umeHTn, nekysaHu ¢ AKB u MKW B ycnosusita Ha OKC
¢ KW, npu Bce ye rpynata, nonyyuna AKB, e 6unu ¢
No-KOMMNIIEKCHa KopoHapHa aHatomus (Syntax ckop >
30) [17, 18]. Bbnpeks No-BUCOKMS PUCK 3a nocTonepa-
TMBHO pa3BUTWE Ha HUCBK CbpAaeveH Aebut n nonmnop-
raHHa HegocTaTbyHOCT AKB e pasymHa cTpaTterns npu
naumneHTnte ¢ OKC 1 KLU. HesaBucnmo oT Hann4meTo
Ha Te3n gokasaTtencTea, AenbT Ha nauneHTute ¢ OKC un
KLU, HacoueHun 3a AKB, octaBa cTabumnHo HUCHK 1 Npe3
[OBe nocriegHuTe AeceTuneTns He Haaeuwansa 5% [19].
MpuumHaTta 3a ToBa MOXe [a Ce KOpeHu BbB hakTa,
Ye 3a pasnuka oT N30b6UNMETO OT AokasaTencTea, Noa-
kpenawwm nonaute ot MIMKW [12, 20, 21], pesyntaTtu-
Te OT npegnaraHnTe XUPYpruvyHn onumm ce ocHoBaBaT
rMaBHO Ha HECUTYPHWU OaHHW OT obGcepBaLMOHHM NPOo-
YYBaHNSA UNW TakmBa, MNOSyYEeHN cneq BTOPUYHM noga-
HanuWam B Marnku paHgomunsmpanu ctyamu. basupaxeto
Ha nogobeH TUN M3cnefBaHNs orpaHMyaBa CTabumnHo-
TO gedmHMpaHe Ha MpenopbKM M MoKasaHus nopaawm
NpuChbLM 3a TAX HedocTaTbLM, Kato HEnpuemsimBo
BMCOKa BapuabWNHOCT Ha pe3yntatute M M3nomnsBa-
He Ha pa3HoOobpa3HM XMPYPrUdYHM TEXHUKM 33 TAXHOTO
nocturaHe. Hanpumep goknagBaHaTa B XUpPYPruyHUTE
CTYAMWN YecToTa Ha BbTpebOonHMYHA CMbPTHOCT B Tasu
nonynaumnsa Bapupa B U3KITHUUTENHO LLUMPOKUTE rpaHn-
um — ot 16 go 54% [22, 23, 24]. HezaBncumo ot Tasu
BapuabunHOCT, B Hanu4yHaTta nutepartypa cpaBHUTEN-
HO NMEeCHO ce ngeHTudmumpa cHa TeHOEHUNSs, CBbP3-
BaLla no-brnaronpuatTHUTE crnegonepaTnBHN pesynTtaTtu
C efHa KOHKpeTHa onepaTuMBHa TEXHUKa — peBackyna-
pusaunsa 6e3 knamnax Ha aopTarta npu omewo cbpue
[24, 25, 26].

Smilowitz n cbTp. cbobwasar 3a 18,9% BbTpe-
©onHuyHa cmbpTHOCT cned AKB npu naumeHTtn ¢ KLU
n STEMI n cvotBeTHO 29,0% 3a KW (p < 0,001) [27].
[Mo-paHHO rongmMo eaHOLEHTPOBO MNPOyYBaHe CbLUO
yCTaHOBSIBA NO-HUCKM HMBA HA CMbPTHOCT B Nogo6Ha
rpyna naumeHtn crieg AKB cnpsamo MKW, cbotBeTHO
Ha 7-ua (11,1 cly 21,4%, p = 0,02) n Ha 30-usa cne-
ponepartmBeH geH (17,1 cly 35,7%, p < 0,001) [28].
JonbnHUTENHO M3BbLPLUEHUAT cybaHanm3 Bbpxy ABe
OOMbNHUTENHU M30paHyM noarpynu OT m3cregBaHara

STEMI AND CARDIOGENIC SHOCK (CS)

CS complicates 6% to 10% of patients with
ACS and is the most common cause of in-hospi-
tal mortality [11,12]. Several randomized trials ex-
amine the outcomes of PPCI in patients with ACS
CS and have reported early mortality rates by 39%
to 56% [13, 14, 15]. Urgent CABG, in this patient
population, despite high perioperative risk, has
been shown to result in a reasonable survival rate
[1, 16]. A sub-analysis of SHOCK trial (Should We
Emergently Revascularize Occluded Coronaries for
Cardiogenic Shock) demonstrated comparable 30-
day and one-year mortality rates between patients
treated with CABG and PCI in the setting of ACS
CS, even more CABG patient had significantly more
complex coronary anatomy (SYNTAX score > 30)
[17, 18]. Nevertheless, CABG represents a reason-
able strategy for patients with CS, despite higher
risk of post-operative low cardiac output and end-or-
gan dysfunction. Regardless those evidences, the
proportion of patients with ACS and CS referred for
CABG remains stable and has not exceeded 5% in
recent decades [19]. In contrast to the abundance
of evidence supporting the benefits of PPCI [12,
20, 21], the proposed surgical options are mainly
based on uncertain data from observational stud-
ies or after secondary subgroup analyzes in very
few randomized studies. Therefore, the definition of
precise recommendations and indications are lim-
ited, because of inherent disadvantages of similar
type of studies with unacceptable high variability of
results and use of different surgical techniques. For
example, reported rates of suggested in-hospital
mortality vary widely from 16% to 54% [22, 23, 24].
However, in the available literature it is relatively
easy to distinguish a clear trend associating im-
proved postoperative outcomes with one particular
operative technique — revascularization on beating
heart without aortic cross-clamping [24, 25, 26].

Smilowitz et al. reported 18.9% in-hospital post
CABG mortality of STEMI CS patients, and 29.0% for
PCI, respectively (p < 0.001) [27]. An earlier, large sin-
gle-center study also found lower mortality rates in a
similar group of patients after CABG versus PCI as for
the 7th- (11.1% vs. 21.4%, p = 0.02) and 30th-post-
operative day (17.1% vs. 35.7%, p < 0.001) [28]. The

additionally performed propensity score matching anal-
ysis between two additional selected subgroups of the
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nonynauunsa cec STEMI n MKB (egHaTta nekyBaHa ¢ Xu-
OpuaeH noaxopd — MKW Ha TapreTHus cba, nocrneaBaHa
ot AKB B xo4a Ha cblmst 6ONHUYEH NPecTon, n gpyra
c npoBegeHa eguHcTBeHo KW Ha TapreTHaTa nesus)
He OTKpMBa 3HauMTENHa pasnvka B CMbPTHOCTTA Ha
7-us geH (15,9 cpewy 25%, p = 0,29). Obaue Ha 30-us
OEH rpynarta ¢ xubpuaeH noaxo nokassa 3HaunTErNHO
no-Hmucka cMmbpTHOCT (20,5 cpewwty 40,9%, p = 0,03).
Tosu pesynTaTt e 1 ole egHO A0Ka3aTercTBo B MOf-
3a Ha NbfiHaTa peBackynapusauus, nocTurHata gopu
B paHHus nepuop, cnieg OKC. Mpu BCMYkM naumneHTr B
ABEeTe noarpynuv npeau npoueayparta e MMnnaHTupaHa
WHTpaaopTHa 6anoHHa nomna (UMABI).

Mpe3 2016 r. e NnybnukyBaH aHanu3 Ha perucrbpa
Ha [lpy>XecTBOTO Ha rpbaHuTe Xupyp3un (STS — Society
of Thoracic Surgeons), BkntouBawy, naumeHTn ¢ OKC
n KW, nekyBaHn ¢ AKB [29]. ABTopuTe cboOLiaBar,
ye cpepgHata 30-gHeBHa cMbpTHOCT e 18,7%, kaTo
npu otnoxeH AKB (ceagem gHu cnen xemoguHamudHa
crabunmzaums) 19 e 10,6%; npn AKB po 12 yaca ot
npeseHtaumsTa € 18,6%, a npu chneweH n >X1MBOTOC-
nacsaBaw, AKB (go 6 4aca) goctura 53,3%. CpegHute
YECTOTW Ha TEXKW CriegonepaTtuBHN YCIOXHEHNST KaTo
pPEBU3NM 33 XUPYPIMYHO KbpBEHE, AMXaTernHa Heaoc-
TaTbYHOCT, Hanaralla NpoabIKUTENHa anapaTHa BeH-
TMnauusa u octpa 6bbpevHa HedoCTaTbYHOCT, U3MUC-
KBalla 3aMecTuUTeNnHa Tepanus ca cboTBeTHO 21,1%,
59,7% wn 18,5%. NHTepeceH pesyntaT oT aHanu3a Ha
TO3W PErNCTBLP € N YCTAHOBEHOTO MPOMOPLMOHANHOTO
HapacTBaHe Ha Oposi MMMNNaHTMpaHuW YCTPOMCTBa 3a
MexaHu4Ha LupkynaTopHa nogkpena (MUIMM) ¢ ysenu-
YaBaHeTo Ha onepupanuTe B KLU [29]. Npenonepatus-
HO Hamn-yecTo e u3nonseaHa Impella (kateTbp-nomna
3a nognomMaraHe Ha nsaBaTa Kamepa), 4oKaTo creaone-
paTMBHO € NpeanoyYnTaHa rmaBHO BEHO-apTepuanHara
eKcTpakoprnopanHa membpaHHa okcureHaunsa (EKMO).
Bb3MOXHOCTTa 3a MMNMaHTMpaHe Ha TakmBa YyCTPOW-
CTBa 3acurnea pondTta Ha Kapauoxupyprusita B feve-
HueTo Ha naumeHTun ¢ KLU u STEMI. AHanun3 Ha 6asaTta
naHHn INTERMACS nageHtnduumpa 502-ma naumneH-
TV C pasnuyHM uUMnnaHTupaHu yctporctea 3a ML
(MWABIT, nsBo, gscHo unu GueeHTpukynapHo MUIM) B
ycnosuata Ha OKC, ycnoxHeH ot KLU [30]. OTtueTteHaTa
CMBpPTHOCT Ha 30-us aeH e 7,2%, a 4o Kpas Ha nbpBa-
Ta rogunHa 15 goctura go 20,7%. JensT Ha TpaHcnnaH-
TauuuTe, nssbpliexu crneg MUIM, e 25,7%, aB 1,6% ot
crny4auTe yCTpOWCTBaTa ca YCMeLHO eKCniaHTMpaHu
nopagn Bb3CTaHOBSIBAHE Ha CbpAaevHata yHKuus,
ocTtaHanuTe 52% ot ouenenute ca nonyyunu MUI 3a
AbNrocpoyYHa nogapwxka. Tesm pedyntaty npegnona-
rat, 4e cTpaterusarta 3a paHHo (nMpeaw pesackynapusa-
uusaTa) umnnadtupade Ha MUM npu KW e pasymHa,
0COBEHO J0KaTO He ca HaNU4YyHWU OPYry Bb3MOXHOCTMU
3a npeofonsiBaHe Ha XeMopuHaMu4yHaTa HecTabun-
HOCT 1 eKCTPEMHUS KPaTKOCPOYEH PUCK OT CMBbPT. Tasu

studied population with STEMI and MVD (one treated
with a hybrid approach — PCI of the target vessel, fol-
lowed by CABG during same hospital stay, while for
others only PCI of the target lesion was performed),
found no significant difference in mortality at day 7th
(15.9% vs. 25%, p = 0.29). However, at 30th-day, PCI
followed by CABG had significantly lower mortality
rate (20.5% vs. 40.9%, p = 0.03), providing evidence
in favor of complete revascularization, even early after
ACS. All patients in both subgroups in this study had
an intra-aortic balloon pump (IABP) implanted prior the
procedure.

In 2016, another analysis of the Society of Tho-
racic Surgeons (STS) registry regarding patients with
ACS and CS treated with CABG was published [29].
Authors reported 18.7% 30-day mortality; for delayed
CABG (seven days after hemodynamic stabilization)
it was 10.6%; for urgent operation (up to 12 hours
of presentation) — 18.6%; emergent and live-sav-
ing CABG (up to 6 hours) had the most unfavorable
result reaching 53.3%. The rates of severe postop-
erative complications — revisions for postoperative
bleeding, postoperative respiratory failure requiring
prolonged ventilation and acute renal failure requir-
ing renal replacement therapy were 21,1%, 59.7%
and 18.5%, respectively. The registry also presented
that as the number of patients with CS increased,
either the need for mechanical circulatory support
(MCS) devices [29]. Catheter-based left ventricular
assist device/pump (Impella) was the MCS device
most widely used preoperatively, while veno-arterial
extracorporeal membrane oxygenation (ECMO) was
preferred for the postoperative period. The chance of
implanting such devices strengthens the role of car-
diac surgery in the treatment of patients with CS and
STEMI. An analysis of the INTERMACS database
identified 502 patients with implanted different MCS
devices (IABP, left-, right-, or biventricular assist de-
vice) in a setting of ACS complicated with CS [30].
The reported 30-day mortality was 7.2%, increasing
to 20.7% at the 1st year. The proportion of transplan-
tations performed after MCS was 25.7%, in 1.6% of
cases, the devices were explanted because cardiac
function was successfully recovered. The remaining
52% of survivors received lifelong support systems.
These results assume the strategy of early (before
revascularization) implantation of MCS as reason-
able, especially while no other options are available
to overcome hemodynamic instability and short-term
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HOBa TepaneBTMYHa CTpaTerns paswmpssa UHaMKaum-
UTe 3a Kapavoxupyprusita u s npeBpblla B akTUMBEH
efleMeHT Ha BCEKM CbBPEMEHEH CMeLLeH peBackyna-
puU3aLMOHEH eKun.

Cnep npoy4dsaHeto |IABP-SHOCK Il [14], koeTo
npoknamupa HamaneHa ynotpeba Ha MIABI1 3a cmeTka
Ha cuctemute Impella 1 EKMO, ot rmegHa Touka Ha
Kapaunoxupyprusita Tpsibea ga ce HanpaBu CrnegHuat
KOMEHTap — HAMa HUTO €4HO Npoy4YBaHe, KOeTo Aa Ao-
kasBa nuncarta Ha nonaa ot MABIT npy nauneHTn, npe-
XMBenu onepaTvMBHa peBackynapusaums. Hanpotus,
CblLECTBYBaT MHOIO AOKa3aTencrBa, Kouto geduHu-
TMBHO MNOTBbpXAaBaT OnaronpuMAaTHOTO Bb3OEWNCTBUE
Ha KOHTpamnyrcaTopa 3a XMpYPrMyHO peBacKynapuau-
paHuTe. OcBeH TOBa ONMUTLT C UMMSIAHTUPAHETO Ha
Impella B Bbnrapns KbM TO31M MOMEHT € HULLOXEH, a
nanonaeaHeto Ha EKMO e Bb3MOXHO camMo B UHCTU-
Tyumm ¢ gobpe obyyeH KapAMOXUPYPrMYeH ekun Ha
mscTo. Mpu Te3n ycnosusa NABIT Bce owe e 6esan-
TEpPHATMBEH BapuaHT y Hac, KOUTO € MOYTU 3aabimKu-
TeneH npun STEMI ¢ KL, ocobeHo korato naumeHTuTe
ca uHavkupaxu 3a xupyprus. o otHoweHne Ha EKMO
BBbMPEKM OFPaHNYEHOTO MYy NpunoxeHne B bbnrapus B
HSKOMKO WHCTUTYLMMN BeYe MMa HaTpynaH OnuT, KOWUTO
Makap 1 MbpBOHa4varneH He 6uBa fga ce npeHebpersa 1
CblLIECTBYBA KaTo Bb3MOXHa cTtpaterusd. lNoctaBsaHeTo
Ha EKMO moxe pga ce obcbxaa He camo B crnefl-, HoO U
B Mpes- 1 B HTpanpoueaypHuTe nepmuogn. Benvkm ny6-
nvKkauun, npeacTaBsamn HEroBOTO M3Mon3BaHe, Cbob-
LaBaT 3a noyTun gpaMmaTu4HO HamansisaHe Ha 30-4HeB-
HaTa 1 KbCHaTa CMbPTHOCT Ype3 npeogonsasaHe Ha KLU
N HEroBUTE YCINOXHEHWS, a CbLLO 1 ¢ BnaronpusiTHOTO
noBnusiBaHe Ha NOCTUH(APKTHOTO pemMogenupaHe.
EKMO un Bcnukmn octaHanu yctponctea 3a ML ocu-
rypsiBat 1 Bpeme 3a NporHosvpaHe Ha nocrneaBawoto
KNMMHWYHO pas3BUTUE U OTIIOKEHO NpeanpuemMaHe Ha
cTpatermm 3a TpavHO peluaBaHe Ha npobrnema C Hu-
Ckus cbpaedeH aedbut. O6o6weHo, ML naBa Bpeme
N Urpae pornsTa Ha T.Hap. MOCT KbM peLLeHnEe 3a pe-
BacKyrnapmsauusl, XeMoguHaMmyHa ctabunmsauus unm
apyra oeMHUTMBHA TepaneBTUYHa Bb3MOXHOCT (Cbp-
[eyHa TpaHcnnaHTauus unu MMnaHTMpaHe Ha nocTo-
sHHa cuctema 3a MUI) — onuumm, Kouto He moraT ga
6baaT obewxaaHu B ocTpata dasa Ha uHdapkTa ¢ KLU
[31-37]. NaeHTndULMpaHeTo Ha NPeaUKTOPK 3a pasBu-
Tneto Ha KLU cneg STEMI e BaxkeH BbMpOC, KONTO NO3-
BOnsiBa M3bsirBaHETO Ha HexenaHu cbbuTns. Hsakonko
aHanusa vaeHTuduumMpaT Kato TakmBa CriegHuTe npo-
MEHNMBKN: MIlada Bb3pacT, Bb3pacT Hag 80 roguHw,
nepudepHo cbaoBO 3abonsiBaHe, CTBONOBa CTEHO33,
MOBULLEHW HMBA Ha TPOMOHWH > 2 MbTW OT XapaKTePHU-
Te 3a OKC, Hucka m3xogHa pakumsi Ha n3TnackeaHe
Ha nsiBaTa kamepa ¥ BUCOK OnepaTMBEH PUCK, OTHETEH
cnopep cuctemata EuroSCORE [38]. Te3u npomeHnu-
BW 3aeHO C TIOTHOHOMYLWeHEeTOo, npealwecTtsaiyms MU n

mortality risk. This new therapeutic strategy expands
the indications for cardiac surgery and becomes an
active element of every emergency revascularization
team in modern practice.

After the IABP-SHOCK Il trial [14], marking down
the use of IABP competing to Impella and ECMO
systems, the following comment should be made
from a cardiac surgical point of view - there is not a
single study that could prove the lack of benefit from
IABP in patients indicated for or who have survived
surgery. In contrast, there is a lot of evidence that
decisively confirm beneficial impact in preparation
for transfer to the operating theatre so as to provide
temporary stabilization until cardiopulmonary bypass
can be established. Moreover, the experience with
Impella implantation in Bulgaria is still almost negligi-
ble, also ECMO application is optional only in institu-
tions with a well-trained cardiac surgery structure on
site. So IABP is a non-alternative option in our coun-
try, almost mandatory in all similar situations if there
is an indication to proceed with surgical strategy.
Despite the described limited application of ECMO,
nevertheless, in several clinics in our country there is
cumulated experience, which, although initial, should
not be neglected, and the implantation of the device
should be discussed not only in the post-, but also in
the pre- and intraprocedural periods. All publications
presenting this type of management report dramatic
reductions in 30-day and late mortality. The use of
MCS systems allows not only to overcome CS and
reduced post infarction myocardial remodeling, but
also to predict the subsequent clinical development
with the possibility of taking a decision to permanent-
ly solve the problem of low cardiac output. The MCS
gives us time. Thus, the MCS plays a role of, so-
called, a ,bridge” to revascularization, hemodynamic
stabilization or definitive options such as heart trans-
plantation or implantation of a permanent MCS sys-
tem, which cannot be discussed in the acute phase
[31, 32, 33, 34, 35, 36, 37]. Identification of predic-
tors for CS after STEMI is an important issue allow-
ing an anticipatory behavior against negative events.
Several analyzes identified the following variables
such as: young age, age over 80 years, peripheral
vascular disease, left main stenosis, increased tro-
ponin levels > 2 times, low baseline left ventricular
ejection fraction and high operative Euro SCORE
risk [38]. The same variables and also smoking,
prior MI, and renal dysfunction were also identified
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ObbpeyHaTa OMChYHKUMSA CbLLO Ce MAEHTUdUUMPaHN
N KaTo HafexOHW MpeaukTopy 3a MOBULLEHA BbTpe-
DOONHMYHa CMBPTHOCT. [PUCHLCTBNETO MM B aHaMHe3a-
Ta Ha 6onHuTe ¢ OKC HanaraT 3agb/PKUTENHOTO y4yac-
TVE Ha KapOuoxmpypr B 00CHXOaHETO Ha Bb3MOXHUTE
TepaneBTUYHU cTpaTteruu. Mpu naumMeHTUTe, HaCo4YeHN
3a XMpyprMyHa peBackynapusauusi, LOMbIHUTENHU
XVPYPrUYHU (MHTpaonepaTuBHU) PUCKOBM (haKTopu 3a
noBuLleHa BbTPEeOONHUYHA CMBPTHOCT ca: 1) Bpeme
Ha eKkcTpakoprnopasnHo kpbBoobpallieHme > 100 MuHy-
TV; 2) Knamnax Ha aopTtaTa > 60 MuHyTH; 3) n3nonaea-
HEeTO Ha Tonna KpbBHa kapauonnerus [38].

CrniegBawyms ,,CIHOKET, MPU KOWTO XMPYPrusita Moxe
pa 6bae onuums e:

CnewEeH AKB cnep HEYCNELWHA MNMKU

MaumeHtn ¢ HeycnewHa MKW n nepcuctupawia
UCXeMWS € pegHO fa ce HacoyaT 3a onepatuBHa pe-
Backynapusaums [1, 2]. CNewHnsT XMpyprvyeH noaxoq
ce obmucnst JOpy B HSAKOW Cryyan Ha pedpakTepeH
KW nnm Texkn KamepHu apuTMmnm, KOUTO ce BriowaBat
BBbMPEKN yCrelHaTa NHTEPBEHLMOHanHa unm Mmeavka-
MeHTO3Ha penepdyansi. PaHHaTa pekaHanms3aums Ha
,BVUHOBHUSA" Cb € OCHOBHUAT npuoputeT npu STEMI, HO
Npy KNMHUYHA U XEMOOUHAMMUYHA U35iBa Ha NpoabIbka-
Ballla NCXEMUSA N HEBb3MOXHOCT 3a MO-HATaTbLUHU WH-
TepseHUun AKB ce npeBpbluia B OCHOBHA onums. Tean
PEenKy BUCOKOPUCKOBU Criydam He ca obeKT Ha paHAoMU-
3upaHnTe NPOYYBaHMS 1 PELLEHMETO 3a NpeanpuemMaHe
Ha OMepaTMBHO NeYeHne e MHAMBMAYaINHO MpU BCEKU
OTAEMNEH NauneHT, a CbTPYAHUYECTBOTO MEXy Kapamo-
1031 N CbpAEYHN XUPYP3K € OT peLlaBalLlo 3HaYeHne 3a
n3bopa Ha Hav-npaBunHaTa crpaterus.

Makap 1 psioKO M HIKOM YCITOXKHEHUSITA, Bb3HMKBALLM
no Bpeme Ha MKW, cblo MmoraT ga Hanoxat nposexaa-
He Ha cneweH AKB. Han-4ecTo ToBa ca: HeycneLuHO UM-
nnaHTUpaHe Ha CTeHT, PpaKTypa Ha CTEHT, AMCEKaLMS Ha
KOpOHapHa aptepus, nepdopaums Ha KOpoHapHa apTte-
pvs unu octpa Tpombo3a. NosiBaTta Ha TakbB cLueHapun ¢
nporpecupacla Ncxemms U imrnca Ha MHTEPBEHLIMOHAIHN
UnNM MeavKaMeHTO3HWM anTepHaTvBW MpeBpbLia peLue-
HMETO 3a onepauys B XXUBOTOCNacsBaLla onuus.

[pyra knMHWU4Ha NOCTaHOBKA, NMPW KOSATO Makap U B
ManbK NPOLEHT OT cnyyante Ha STEMI Bce nak moxe
Aa ce obcbXaa XMpyprnyHa Hameca, €:

STEMI nPU NALUMEHTU C ANABET

MpoyyBaHeTto FREEDOM [39] npenocTtaBs HeaByc-
MUCIIEHN JoKa3aTerncTBa 3a nNpeBb3xoacTBoTo Ha AKB
Hag MKW npu naunenTn ¢ gnadet u MKB no oTHoLle-
HWe Ha 5-roguwiHaTa NpPexmBsemMocT U HedaTaneH
MW. Tonamo kaHagcko npoy4yBaHe aHanuaunpa 6asa
AaHHu oT BpuTaHcka Konymbus (BkntoyBalla camo na-
uneHTn ¢ gnabet) n naentnduumpa tesm ¢ MKB, kou-

as reliable predictors of increased in-hospital mor-
tality. They require the mandatory involvement of a
cardiac surgeon in the discussion of possible ther-
apeutic strategies. In patients referred for surgical
revascularization, additional surgical risk factors for
increased in-hospital mortality are: 1) time of extra-
corporeal circulation over 100 min; 2) cross-clamp-
ing of the aorta over 60 min; 3) the use of warm blood
cardioplegia [38].

The next scenario where surgery should be dis-
cussed is:

EMERGENCY CABG AFTER FAILED PCI

Patients with unsuccessful PCIl or persistent
ischemia should be referred for surgery [1, 2]. The
urgent surgical approach is considered in some cas-
es of refractory CS or severe ventricular arrhythmias,
which deteriorate despite successful interventional
or medical reperfusion. Early recanalization of ,cul-
prit“ vessel is the main priority in STEMI, but rather
the presence of clinical evidence of ongoing isch-
emia and unfeasible interventional options, CABG is
an option. These rare, high-risk cases have also not
been a subject of any randomized trial, and the fea-
sibility of undertaking operative treatment is different
for each individual patient. The appropriateness of
surgery differs on a case-by-case basis, and co-op-
eration between cardiologists and cardiac surgeons
is crucial.

Although rare, complications occurring during PCI
may also require emergency CABG. These include:
failed stent placement, stent fracture, coronary artery
dissection, coronary artery perforation, or acute throm-
bosis. Appearance of such scenario with progressive
ischemia and no interventional or medicinal alterna-
tives, makes surgery a lifesaving option.

Another situation where surgical revascularization
may be discussed is:

STEMI IN DIABETIC PATIENTS

FREEDOM trial [39] provides unequivocal evi-
dence of superiority of CABG over PCI of patients
with diabetes and MVD regarding 5-year survival
and non-fatal MI. A large Canadian study analyzed
a database from British Columbia (including only pa-
tients with diabetes) and identified those with MVD
who underwent revascularization after ACS [40].
CABG-ACS patients had lower incidence of MACE
(all-cause mortality, non-fatal myocardial infarction
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TO ca npeTbprenu peeackynapmsaums cneg OKC [40].
Maumentnte ¢ OKC 1 AKB ca ¢ no-Hucka 4yectoTa Ha
MACE (cMbpTHOCT no Bcsika Npu4nHa, HedoataneH Mu-
oKapAeH MHMapKT u/vnn nHcynTt) B cpaBHeHune ¢ KA
(HR 0,49; 95 % CI 0,34-0,71). OrpaHnyeHusiTa Ha ABe-
Te NPOoy4BaHUA ca CXOOHU, KaTo cneumnanHo BHUMaHue
TpsibBa Aa ce 06bpHE Ha U3KMOYBAHETO HA BCUYKK Na-
LMEHTN CbC CTeHo3a Ha cTteona u KLU, Bbnpeku Tesu
OaHHW noBegeHneTo npu naumeHTn cec STEMI, kakTo
Beye Oelle CMOMEHATO HSAKOMKO MbTW, CE MOAYMHS-
Ba Ha HaMbMHO pa3NMyeH anropuTbM, Lensw paHHa
TapreTHa penepdysnd. HezaBUCMMO OT HanNM4MeTo Ha
MKB, ouabet nnu gpyrn daktopu, haBopuTU3INpaLLm
onepaTMBHOTO NIE4YEHNE, OCHOBHOTO TepaneBTUYHO Mo-
BeaeHue npu STEMI e MIMKN Ha ,BUHOBHMSA cbA [9].

W pokato B M3bpoeHUTe JOTYK CUTyaLun Kapguo-
XUPYyprusita CblLLECTByBa camo KaTo MoTeHuuarnHa or-
uMsa B ONCKyCUUTE 3a TepaneBTUYHO MoBedeHue, 3a
cnegBaliuTe cueHapumn T4 € 3agblikutenHa n eguH-
CTBEHa Bb3MOXHOCT.

MEXAHUYHU YCNOXHEHUA nrPu STEMI

MaumeHtnte cbc STEMI vmat noBueH puck OT
MeXaHU4HU ycrioxxHeHnsa (MY) — pynTypu Ha Mexayka-
MepHaTa nperpaga/Ha cBobogHaTta cTeHa Ha ngBara
kamepa (JIK)/nanunapHus myckyn. Yectotata Ha Tesu
YCINOXHEHUS € HWUCKa, HO CbC 3HayuTerneH Hebnaro-
npuaTeH edeKkT Bbpxy 3abonsieMocTTa U CMbPTHOCT-
Ta. CbHOTHOLIEHNETO HA MEXaHWYHUTE YCIOXHEHUS
KbM CMBPTHOCTT@ € MOCTOSIHHO, HEe3aBMCUMO OT Ha-
pacTtBaLlaTa ycrneBaeMOCT Ha paHHaTa penepdysusi
Ha BMHOBHUSA cba. MNybnukauma Ha National Inpatient
Sample (NIS) ngeHtnduuympa noseye ot 9 MUNMOHA
nauneHtTn cec STEMI n NSTEMI B CALL, komnnuum-
paHu C MexaHu4yHu AgedekTn C YecToTa CbOTBETHO
0,27% (npn STEMI) n 0,06% (npn NSTEMI)[42]. OT-
yeTeHaTa CMbPTHOCT € 42% cpelty 12,7% 3a Te3n 6e3
MY. MNogobHu pesynTtatn ca npeacTaBeHu OT Mpoyud-
BaHeTo APEX-AMI, kbaoeto 52-ma ot KoxopTa ¢ 5745
naumeHTn ca passunm MY (0,91%). [oknagsaHara
CMBbpTHOCT Ha 90-us aeH e 44% [43]. B Te3u cnyyan
e 3agbiknTenHo obcwxaaHeTo Ha MLUIM. TaxHoTo M-
nonsesaHe e AoknagsaHo npu 49,5% ot cnyyauTe ¢
MY B npoyuBaHeto Ha NIS. To obaye He nogobpsiBa
KpanHute pesyntatu, a ocBeH ToBa Impella n EKMO
ce naeHTMduumpar KaTo He3aBMCUMK NPEAUNKTOPU 3a
nosuwieHa cmbpTHOCT (OR 1,78; 95% CI 1,29-2,45; p
<0,001 n cvotBeTHO OR 2,80; 95% CI 1,92-4,04; p <
0,001). To3n pesynTaT MHOrO BEPOSITHO € MPUYNHEH OT
dakTa, 4e MUIT ca umnnaHTnpaHn camo nNpu Han-KoM-
nnvumpannTe naumeHTn. MHtepecHo e, ye NABIT He
ce cBbp3Ba c nosuweHa cMmbpTHOCT (OR 1,07; 95% CI
0,94-1,23; p = 0,31) [42]. ToBa 3akmn4YeHNEe CbLUO He
oTuMTa KnNnHMYHata Texecrt. MNaunerHtute ¢ KW, nony-

and/or stroke) compared to PCI-ACS (odds ratio
0.49, 95 % confidence interval 0.34-0.71). The lim-
itations of both studies are similar, with particular
attention being paid to the exclusion of all patients
with left main or CS. Management of STEMI patients,
as already mentioned several times, should submit
to completely different algorithm, aiming early target
vessel reperfusion. Regardless presence of MVD, di-
abetes, or any other diagnostic issues favoring sur-
gery, the main therapeutic option should be PCI of
the culprit vessel [9].

Scenarios listed so far presented cardiac surgery
as a conceivable therapeutic option. The next part will
discuss its unrivaled importance:

MECHANICAL COMPLICATIONS OF STEMI

Patients with STEMI have increased risk of me-
chanical complications — ruptures of the interventric-
ular septum/ of the left ventricular (LV) free wall/of
the papillary muscle or chordae tendineae. The in-
cidence of these complications is low, however with
significant negative impact on morbidity and mortal-
ity. The mechanical complications/mortality ratio is
constant, regardless increasing success rate of early
culprit vessel reperfusion. A publication of National
Inpatient Sample (NIS) identified more than 9 million
patients with STEMI and NSTEMI in the USA, de-
teriorated with mechanical complications by 0.27%
and 0.06%, respectively [42]. The reported mortality
rate was 42% versus 12.7% for those without me-
chanical complications. Similar results were present-
ed of APEX-AMI study, 52 of 5745 patient cohort
had mechanical complications (0.91%) and reported
90th day mortality was 44% [43]. MCS devices are
a viable option that is mandatory to be discussed in
this situations. MCS use was reported in 49.5% of
cases in NIS study. However, their application did
not improve the final results, furthermore Impella
and ECMO were identified as independent predic-
tors of increased mortality (OR 1.78, 95% CI 1.29-
2.45, p < 0.001, and OR 2.80, 95% CI 1.92-4.04, p
< 0.001, respectively). This result may very likely be
caused by the fact that MCS were entirely used for
the most complex cases. In contrast, the use of IABP
was not associated with an increase mortality (OR
1.07, 95% CI1 0.94-1.23, p = 0.31) [42]. This conclu-
sion, does not consider the clinical severity of the
candidates and the applied device. Patients with CS
who received urgent surgical correction of the defect
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YUK CreLlHa XMPyprmyHa Kopekuusa Ha gedoekra, no-
KasBaT 3HaYUTENHO MO-HWCKa BbTPEOOMHNYHA CMBPT-
HOCT B CpPaBHEHME C NOAMOXEHNTE Ha KOHCepBaTUBHA
XeMOAMHaMNYHa CTabunusaums B peXxvm Ha ,u34aksa-
He n HabniogeHune® (OR 0,43; 95% CI 0,37-0,52; p <
0,001). JlornkaTta nokassa, Ye CaMOCTOSAITENHOTO Bb3-
CTaHOBsIBAaHE Ha KPbBOTOKa MNpe3 BUHOBHAaTa fe3und,
He MOXe [a orpaHMyn XxemognHamnu4Hms Toeap Ha MY.
Cnopen untupaHuTe gaHHu obade MNIMKN Bce nak ce
CBbp3Ba C MO-HUCKA CMBPTHOCT, AOPU Npu nocneasa-
wo passuTtune Ha KW (OR 0,76; 95% CI 0,66-0,87; p <
0,001). To3u chakT AaBa NpaBo B n3dpaHu cnyyam ¢ MY
Aa ce npegnpueme TtapretHa KN, ocobeHo ako Moxe
Aa Cce HanpaBu eKCneguTUBHO 1 cref ToBa NauueHTbT
[a ce NpexBbpnv B onepaunoHHaTa 3ana 3a Kopekuus
Ha MexaHu4Husa gedekt, npuapyxeHo ¢ AKB KbM Cb-
[OBETE CbC 3HAYMMM CTEHO3U, KOUTO HE Ca TPETUPAHW.
BaxHo e fa ce otbenexu, 4ye 1 B ABETE NPOy4BaHUS He
BCUYKN NAUMEHTU ca NpeanoXeHu 3a onepauusi, Koe-
TO CbC CUFYPHOCT npegrnonara npucTpacTue npu noa-
Oopa [42, 43]. Hama 3HauyMMu NpoyyBaHusl, KOUTO Aa
AaBaT MHopmMaunsa 3a NonsuTe OT eaHOeTanHO OCb-
wectBeHn kopekuma Ha MY n AKB. B noseyeto cny-
Yau OCHOBHaTa LeN Ha BCsKa onepaTtuBHa cTpaTternsi
€ MVHUMU3MpPaHe Ha onepaTuBHOTO Bpeme. [lopaau
TOoBa ce npenopbyBa (B AOMbIIHEHWE KbM Bb3CTaHO-
BSIBAHETO Ha AedeKTa) peBackynapusauusata ga ovae
orpaHM4eHa eguUHCTBEHO A0 0bnacTu ¢ Bce OLe XKua-
HecnocobeH Muokapg, nepdysmpann OT Cba CbC 3Ha-
YMMMK CTEHO3M, a CbLLO Taka U U3non3BaHe caMo Ha
BEHO3HU rpadpToBe. HacToslwmnTe pbkoBOACTBA, KAKTO
N UMTUpaHUTE NpoyYBaHus, NnpenopbyBaT He3abaBHO
obcbxaaHe CbC CbpOeYveH XUPYPr, BUHArK Korato ce
anarHoctuumpa MY. KntoyoBaTta gyma 3a BCUYKKM CIy-
yan ¢ MY e ekcneguTuBHOCT, 0cOBEHO NMpu B3eMaHe
Ha peleHne 3a n3bop Ha nosegeHue. VI HamcTuHa
npes nocrnegHoTo AeceTurneTve npu Te3m KIUHUYHU
cueHapuu, 3a Ja ce oNTUMU3NpaT pesyntaTute, noee-
YeTo LEeHTPOBE Bbanpuexa koHuenuusTta 3a ,ad hoc*
cb3gageH Heart Team.

Knio4oBMAT BLNPOC, Ha KOWTO TO3M MynTuaMCUU-
nnuHapeH ekun TpsioBa Aa oTroBopw, €:

Kora E ONTUMANHUAT MOMEHT
3A XUPYPTMYHOTO NIEYEHUE?

N360pbT Ha TOUYEH BPEMEBU MHTEPBAr 3a MPOBEX-
naHe Ha AKB npu nauneHTtn cbe STEMI e umskntoum-
TENHO BaXKeH U BCe OLLe crnopeH Bbnpoc. CrnyyauTe ¢
Texkn MY, npogbnkasalla UCXeMUsI, 3HAYUMN PUTBM-
HW HapyweHns unu nporpecupady KL, konto He morat
Aa 6baaTt KOHTPONMpPaHu C Apyru TepaneBTUYHM Cpea-
CTBa U METOAM Ca MHAMKMPaHW 3a XMBOTOCMacsBalla
onepauus 1 To3n BbMPOC He MOXe Oa Obae npegmer
obcbxaaHe. OcHoBHaTa AMCKYCUsSt Kacae NpeXuBenu-

showed significantly lower in-hospital mortality com-
pared to wait-and-see conservative hemodynamic
stabilization attempted (OR 0.43; 95% CI 0.37-0.52,
p < 0.001). Although, while a culprit lesion may be
addressed via PCI, the restoration of blood flow will
not reduce the hemodynamic burden of the mechan-
ical defect, according to the same data, PPCI is as-
sociated with lower mortality even in the subsequent
development of CS (OR 0.76, 95% CI 0.66-0.87, p
< 0.001). This fact gives the right in select cases, to
perform PCI to the culprit lesion — if it can be done
faster — and then subsequently transfer the patient
to the operating theatre for repair of the mechani-
cal defect and grafting of other diseased vessels
not addressed via PCI. It is important to note that
not all patients were offered surgery in both stud-
ies, and this certainly implies selection bias [42,43].
The cited studies gave no information about the re-
sults of one-stage CABG and mechanical complica-
tion repair, although the main goal of the operative
strategy in this situation is to minimize the operative
time. Therefore, it is recommended that, in addition
to repair of the defect, revascularization should be
limited to areas with still viable myocardium perfused
by the vessel with significant stenosis using only ve-
nous conduits. There are no studies comparing PCI
directly with surgery for mechanical complications,
but it is obvious that PCI cannot be an effective op-
tion for repair structural myocardial damages by re-
storing perfusion alone. Current guidelines, as well
as cited studies, recommend immediate discussion
with cardiac surgeon whenever a mechanical com-
plication is diagnosed. An expeditious but thorough
review of the clinical scenarios would help to define
which strategy is likely to be most successful to each
patient and indeed, the last decade has seen most
centers embrace the “Heart Team” concept, whereby
a collaborative approach helps to optimize patients’
outcomes.

A key question to be answered by this multidisci-
plinary team is:

OPTIMAL TIMING OF SURGICAL
INTERVENTION

Optimal timing for CABG in a setting of STEMI is
still controversial. In cases of mechanical complica-
tions, deteriorated CS or on-going ischemia are the
main indications for emergency or life-saving sur-
gery. A multicenter study of 32,099 cases published
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Te STEMI kanongaTtv 3a XMpyprusi B CpaBHUTESNHO CTa-
OurnHo cbCTosHME.

MHoroueHTpoBo npoyyBaHe Ha 32 099 cny4as,
nybnvkyBaHo OT Lee n cbTp. [44], ycTaHOBSsIBa, Ye Bb-
TpebonHu4yHaTa CMbPTHOCT Npu naumeHTtn creg AKB
B ycrnosne Ha STEMI HamansiBa ¢ oTganevaBaHe Ha
onepauudarta ot octpata dasa. Kato ugano B rpynara ¢
AKB, npoBegeH He3abaBHO A0 6-Mst Yac OT CUMMATOMU-
Te, BbTpebonHmyHaTta cMbpTHOCT € 14,2%, a noctur-
HaTa npu otnoxeH AKB (cneag 15-us geH ot STEMI)
e caMo 2,7%. Hewo noBevye — paHHaTa peBackyna-
pusauus B pamkuTe Ha 3 aHu ot STEMI e HesaBucum
NpeavKTop 3a NoBuLIeHa BbTPEOONTHUYHA CMBPTHOCT.
MopobHu pesynTtatn ot 138 cnyyas, nekyBaHu ¢ AKB
3a npegeH STEMI, npeactaeaT Thielmann u cbTp. [45].
BonHnyHata cmbpTHOCT Bapupa ot 23,8% B rpynaTa ¢
AKBE mexpy 7-24 yaca n 2,4% B rpynata c otnoxeH AKB
(8-n-14-n pgen). Mo otHoweHne Ha MUTT Dang un cbTp.
[46] aHanua3upaT 74 naumeHTw, Nony4Ynnmn yCTponcTeo
B ycrosuaTa Ha STEMI u KLU, n ycTtaHoBsiBaT no-su-
COKa efHoroguLIHa NPexmnBaemMocT Npu MMnnaHTauus
Ha MUIT npean pesackynapusaumaTta. MyntuueHTpo-
BUAT PErncTbp 3a XMPYPruyeH MuokapgeH UHGapkT
[38] pasrnexga Bb3OENCTBMETO Ha NpegonepaTBHa-
Ta umnnaHTaumusa Ha MABIT npu naymeHTn cbe STEMI,
HacoveHu 3a xupyprudHa pesackynapusaums. MABIT e
nanonaseaHa npu 32% oT nauneHTUTe, 4OCTUramkm nou-
™ 100% npu Te3m ¢ KLW. Pesyntatute He onpegenat
npegonepaTneHoTo npunoxeHune Ha VABIM npu STEMI
KaTo NpegukTop 3a nosulaBaHe Ha cmbpTHocTTa (OR
- 0,686; 95% ClI, 0,312-1,506; p = 0,347), obpaTHO Ha
panHuTte ot SHOCK TRAIL npu nepkyTaHHa cTpaTte-
rms. MABI npu KLU ce npenopbyBa 3a BCUMYKK Criyyaw,
Npuv KOMTO Ce B3eMa peLLEHrEe 3a XMpypruiHa peBacky-
napusaumsi. ToBa noBegeHWe ocTaBa Han-gobpata
Bb3MOXHOCT 3@ MHOIMO Kapguoxvupypau 4Opu B Mpoy4-
BaHusaTa, nyonukyeaHu cnea IABP SHOCK Il [47]. O6-
OOLLEHO — BCMYKM HANU4HU NyOnukaLmm ycTaHoBSBAT,
Yye crnewHoTo (< 24 yaca) unu paHHOTO (< 72 vaca)
nposexaaHe Ha AKB ca c no-Hucka npexunBsaemMocT
N ca NpeavkTopu 3a Mno-BucCoka CMbPTHOCT. Bbnpeku
ToBa crnewHusat AKB 3a naumeHTUTe C pedpakTepeH
Ha Apyrn metoam Ha nedexuve KW Hsama oTpuuatenHo
Bb3OENCTBME BbpPXY BbTPEOONHNUYHATA CMBbPTHOCT UK
ronemMmmTe CbpaevHo-cbaoBu cvbutusa [10, 48, 49].

Mo oTHoweHne Ha n3bopa Ha TOYEH MOMEHT 3a
M3BbpLUBAHE Ha onepaTuBHaTa Kopekuust Ha MY cneg
STEMI pesyntatuTe oT BCUMYKM roniemun ob6cepBaLMoHHN
npoy4BaHNs ca B MOri3a Ha n34yakBaTeneH anroputbM,
Korato e Bb3MOXHa XeMOfuMHaMuyHa cTabunusauus.
[MpenopbkaTa He € CbBCEM KOPEKTHA, Thbi KaTo ABaTa
CLieHapus — paHHa Unu oTroXxeHa onepauus — 0GUKHo-
BEHO Ce peanuanpart npu NaumMeHTn ¢ pasnnyeH Xxemo-
OWHaMU4eH cTaTyc, KOMTO € U (pakTopbT C HAaN-ronNsaMo
BMUSIHME BbPXY crnegonepaTtuBHus nsxog, [50, 51, 52].

by Lee et al. [44], found that in-hospital mortality in
post-STEMI CABG patients decreased with delaying
surgery, if there was no absolute indication for emer-
gency surgical intervention, such as structural com-
plications and persistent ischemia. Overall, in the
immediate 6h CABG group, in-hospital mortality was
14.2% compared to only 2.7% in the late (after 15th
day) CABG group. Early revascularization within 3
days of STEMI was found to be an independent
predictor of increased in-hospital mortality. Similar
results of 138 cases treated with CABG for anterior
STEMI presented Thielmann et al. [45]. In-hospital
mortality varied from 23.8% in 7-24h CABG group
and 2.4% in the delayed (8th — 14th day) CABG
group. Regarding MCS, Dang et al. [46] analyzed
74 patients who received a device in the setting
of STEMI and CS. Authors reported higher one-
year survival in prior to PCl revascularization MCS
implantation. The multicenter North-Rhine-West-
phalia Surgical Myocardial Infarction Registry [38]
addressed the impact of preoperative IABP im-
plantation in patients with STEMI referred for sur-
gical revascularization. IABP was used in 32% of
the patients, reaching almost 100% in those with
CS. Results, did not determine the preoperative
use of IABP in STEMI as an independent predictor
of mortality (OR - 0.686; 95% CI, 0.312-1.506; p =
0.347), in contrast to percutaneous strategy. IABP
in CS is recommended for all cases proceed with
surgical revascularization with great certainty. This
management remains the greatest option for many
cardiac surgeons even in the post- IABP SHOCK
[l trial publication [47]. All available studies found
that emergency (< 24 hours) or early (< 72 hours)
CABG have lower survival and are predictors of
higher mortality. However, emergency CABG in
patients with refractory to other treatment modali-
ties CS has no negative impact on in-hospital mor-
tality or major cardiovascular events [10, 48, 49].
Regarding the exact moment to perform opera-
tive repair of mechanical complication after STEMI,
the results of all large observational studies favor a
wait-and-see algorithm when hemodynamic stabili-
zation is possible. The recommendation is not entire-
ly correct, since the two scenarios — early or delayed
surgery — are usually implemented in patients in a
different hemodynamic status, which is also a factor
with a great influence on the postoperative outcome
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Bb3MOXHOCTTa 3a KOHTPONUpPaHe Ha MporpecusaTa Ha
KW v orpaHuyaBaHe 30HaTa Ha MUOKAPAHOTO YBPEX-
OaHe Nno3BoJiABa CUTypHO U CTabunHo nocrtaBsiHe Ha
XUPYPruvyHUTE LWeBoBe 1 6esonacHo npeycTaHoBsBaHe
Ha ekcTakopnopanHata umpkynaums (EKK), a Toea ca
OCHOBHUTE NMPUOPUTETM C NOTEHUMAan 3a rapaHTMpaHe
Ha BnaronpusaTeH uaxog [53].

Bbp3o nporpecvpalyata 6bOpeyHa Unn amxatenHa
HeOoCTaTbYHOCT ChLUO Ca CaMOCTOATENHN MHOMKALMN 33
crneluHa onepaums, Tbi KaTo TAXHaTa TEXECT e Apyr Oc-
HOBEH MPeaMKTOP 3a NOBMLLIEHA CriefonepaTMBHa CMbPT-
HoCT. [peoaonsiBAaHETO Ha TE3N YCIIOXKHEHNS B paMKUTE
Ha OBe cegMuuMm crieq nHdpapKTa 1 nocneaeallara one-
pauus ca He3aBMCMMW NPEAUKTOPM 3a nogobpeHa npe-
xuBsiemocT [52, 53], ocobeHo B criydamTe ¢ pynTypa Ha
MeXayKaMepHUsa cenTym Unun nanunapeH Myckyr.

lMpw pynTypa Ha cBobodHaTa CTeHa Ha nsiBata Kame-
pa, KOSTO € HaW-4eCTOTO MEXaHUYHO YCIOXHEHWE MNpu
STEMI (5 go 10 nbTr no-4ecTo crnopep Birnbaum n cbTp.)
[54], kMMHKMYHAaTa KapTuHa ce onpeaens oT TeXecTTa Ha
nepvikapgHata TaMmrnoHaza U CKOpoCTTa Ha HEMHOTO Ha-
pacTtBaHe, KOETO OOMKHOBEHO € TONKOBa ApaMaTUyHo, Ye
XMBOTOCMacsiBalLlaTa onepauusi € eAMHCTBEHUAT Bb3MO-
)KEH BapuaHT. B nNo4Ty KasyMCTUYHO HWCHK MPOLEHT OT
cryyauTe ¢ pynTypa Ha cBoboaHarTa cTeHa ce Habnoaa-
Ba JlokanuavpaHe Ha nepukapgHust M3nue ¢ oopmmpa-
He Ha dhanlumBa aHeBpM3Ma U caMo 3a TsX 3abaBsHETO
Ha onepauusita MoXe [a e onpasBaaHo. Toau cueHapui
0BVKHOBEHO Ce pa3BMBa Npu pynTypwy T1n 1, orpaHnyeHmn
oLLe npe3 MbpBuTe 24 Yaca cneq nHgapkTa. 3a cwxane-
HVe HAMa JaHHW, KOUTO Aa NporHo3upart pucka oT Obp-
3a eBOMOLMSA Ha pynTypata BbB BTOPW UM TPETU TuM C
pas3BuUTME Ha ronamM gedekT, TeXKa TamnoHaaa Unm BHe-
3anHa cbpgedHa cMbpT [55]. 3a ToBa onepauusita npu
BCWYKM AMArHOCTULMpPaHW pynTypu Ha cBobogHaTa cTeHa
0BVKHOBEHO Ce MpeanpueMa Karo u1BoTocnacsealla.

AHTHarperaHTHaTa Tepanusl CbLIO MOXe Aa e OT
3HaveHve npu n3bopa Ha Bpeme 3a ornepaTuBHO feve-
Hue. Ts e UCTUHCKO NPean3BMKaTENCTBO 3a XMpyp3uTe.
[MoBeye OT ABe AeceTuneTus ABOMHaTa aHTUarperamT-
Ha Tepanusa (OAAT) nogobpsiBa npexvBaeMocTTa Ha
nauneHtute ¢ OKC un cneg nnaHoB AKB [56]. 3a cb-
XaneHue, MHXMOMpPaHETO aKTMBHOCTTA Ha TpoMbouu-
TUTE yBenu4yaBa pucka oT KbpBEHE MO BpeME Ha U He-
NOCPEeACTBEHO Crefd onepauusita, HO MOBMLIEHATa UM
aKTMBHOCTTA W YBEMWYEHOTO NMPOM3BOACTBO Ha TPOM-
OWH, KOUTO ce noaabpXaT Mo Bpeme Ha nogocrpara
dasa, NpaBAT TAXHOTO MPUSIOKEHUE 3aObIPKUTENHO.
Te3n npouecu Ha xunepkoarynaums ce sacuneat [o-
MbIHUTENHO NPU XMPYPr1YHa peBackynapusaums u ca
CbLUECTBEHM 3a NpoxoauMocTTa Ha Gannacute. pad-
TOBETE Ca NO-CKIMOHHM KbM paHHO obpasyBaHe Ha WH-
TpanyMeHH/ TpomMb03M B MbpBUTE YacoBe U OHW cries
onepauusta, He3aBWCUMO OT XUpyprudHatTa TeXHWUKa
(Ha 6uewo cbpue 6e3 EKK — OPCAB, unu ctaHgapTeH

[50, 51, 52]. The possibility of controlling the pro-
gression of CS or reducing the extension of myocar-
dial damage, allows the imposition of secure sutures
which are of surgical priority for further outcome [53].
Rapidly progressive renal or respiratory failure are
indications for emergency surgery because their se-
verity is another major predictor of increased post-
operative mortality. Dealing with these complications
within two weeks after infarction and consequent
operation are independent predictors of improved
survival [52, 53], especially in cases with interven-
tricular septal or papillary muscle rupture. In left ven-
tricular free wall rupture, which is the most common
mechanical complication after STEMI (5 to 10 times
more common according to Birnbaum et al [54]), the
clinical picture is determined by the severity of peri-
cardial tamponade and the rate of its growth, which
are so dramatic usually and life-saving operation in
an ultra-expeditious manner is the only conceivable
option with a positive outcome. In almost casuistical-
ly low percentage of cases with rupture of the free
wall, there is a possibility of localization of pericar-
dial effusion and delaying surgery after stabilization
and formation of a false ventricular aneurysm. This
scenario usually develops in type 1 ruptures in the
first 24 hours after the infarction. Unfortunately, there
are no data to predict the risk of a rapid evolution
of the rupture into the second or third type with the
development of a large defect, severe tamponade or
sudden cardiac death [55].

The antiplatelet therapy has a considerable in-
fluence regarding the timing of operative treatment
in patients with STEMI. It is a real challenge for
surgeons. For decades, dual antiplatelet therapy
(DAPT) improves survival of ACS patients and af-
ter elective CABG [56]. Unfortunately, inhibition of
platelet activity increases the risk of bleeding during
and immediately after surgery. On the other hand,
there are increased activity of platelets aggrega-
tion and thrombin production, which maintain along
subacute phase. These processes are further en-
hanced in surgical revascularization and become
essential for conduits patency. ,Grafts” are prone to
early formation of intraluminal thrombosis in the first
hours and days after the operation, despite surgical
technique (OPCAB or standard CABG with ECC).
Later, intimal hypertrophy due to leukocytes and
platelets infiltration of smooth muscle cells, also in-
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AKB c¢ EKK). INo-kbCcHUTE MM OKITy31MK Ca NPUYNHEHN OT
XunepTpogumaTa Ha MHTUMaTa BCreacTBme Ha MHwn-
Tpauus ¢ NEBKOLMTU 1 TpoMBOLMTH, a AbNroroamLIHa-
Ta UM NPOXOOUMOCT Ce ornpegerns oT HanpeaBaHEeTO
Ha aTepocknepoTMyHMsa npouec. 3aToBa barnnacute
ca npepfpasnosfiokeHn KbM ocTpa TpoMbo3a Han-Beve
npes nbpBaTa roguMHa cnepg onepauusTa [57], a nede-
HMETO C aHTUTPOMOOLIMTHN MeauKameHTn € abcorntoT-
HO 3a4bIKUTENHO B TO3M Nepuos.

Mpu OKC nprvemMbT Ha aueTuncanMumnoBa Kucenm-
Ha (ACK) TpsibBa ga 3anoyHe He3abaBHO Npu BCeku na-
LMEHT 1 He TpsibBa fa ce NpekbCBa Npeamn XMpypruyHa-
Ta peBackynapusaums. JleueHneto ¢ ACK noHe 7 gHu
npean AKB HamansBa BbTpebonHnYHaTa CMbPTHOCT C
27 po 45% B npoy4yBaHe c nose4ve oT 8500 naumeH-
T [58]. TueHonupuanHUTEe, 0cobeHo Knonuaorpen, ca
OT CbLLECTBEHO 3HAYEHUE MPU JIEYEHNETO HA BCUYKM
dopmun Ha OKC. Cnep xupypruyHa peBackyrnapusauus
nons3uTe OT TSIX He Ca KaTeropnyHo AokasaHu. [1se paH-
OOMM3NpaHN NpoyYBaHUSA YCTaHOBSABAT, Ye 3anoysa-
HETO Ha TUKMOMWAMH OT BTOpUS NocTonepaTtuBeH AeH
nogobpsiBa paHHaTa 1 KbCHaTa NPOXoaUMOCT Ha rpad-
ToBeTe [59, 60]. Hama TakmBa nNpoyyBaHMs C KNoNMao-
rper, BbNpPeKN Ye CUIMHUTE apryMeHTH 3a peluaBaliara
My pOnsi MpY CTEHTUPAHM MaLMEeHTU MO3BONsABaT Mo-
[O06GHO 3aknioyeHre 1 Npu XUPYPrmyHO peBacKynapu-
3upaHuTe. [lokasaHo e, Ye paHHOTO 3ano4BaHe Ha Te-
panusaTa c knonugorpen (owe npu xocnutanu3auusita)
HamarnsiBa pucka OT CbpAeYHU CbOUTUSA NPU NALNEHTU
¢ OKC, He3aBuMCcHMO fanuv ca peBacKkynapusnpaHu, unm
He [61]. Tasu cTpaTernsa ce cumta 3a NPOTUBOPEYMBA
npu naumeHTn ¢ OKC, nokasanu 3a cneweH AKB. Non-
3aTa OT He3zabaBHaTa peBackynapusaums Tpsibea aa
ce npeLueHn CnpsiMo pucka OT crefonepaTMBHO KbpBe-
He. B obcepBauMOHHO NpoyyBaHe npegonepaTvBHaTa
HaToBapBaLllla Jo3a KNonuaorpen B paMK1Te Ha HsKomM-
Ko yaca npeau AKB e cBbp3aHa CbC 3HaYUTENHO yBe-
nyaBaHe Ha cregonepaTtMBHOTO KbpPBEHE, PEBU3NUTE
N BMMBAHETO Ha KPbBHU MPOOYKTWU, CPAaBHEHO C TE3MW,
KOWUTO ca MpekpaTunu npuema Ha knonugorpen 3a 7
OHW npean onepauuaTa [62]. MNo-HaTaTbLlUHM NpoyyBa-
HWUS1 HEe NOTBbPXKAABAT Te3n HabnogeHus. Hello noee-
ye, AEMOHCTPUPAT, Ye NPUNOXKEHNETO Ha Kronuaorpen
npeau onepauusta (oo 48 yaca) He yBenu4yasa cne-
[0nepaTMBHOTO KbpBEHE U TpaHCAY3MUTE Ha KPBbBHU
npogykTu [63, 64].

MpoyuBaHeTo CURE [61] ookasa, 4e HsMa 3HauuTen-
Ha pa3nuka B CredonepaTyBHOTO XXMBOTO3aCTpaLLaBaLLo
KbpBeHe npu Hag 2000 naumeHTn, onepupaHn Ha goHa Ha
OAAT B cpaBHeHuWe ¢ Tesn, onepupaHm camo ¢ ACK (cb-
oTBeTHO 9,6% cpeluy 7,5%). B nbpsusa cnegonepatmeeH
MeceL, He Ce yCTaHOBSIBa MOBMLLABAHE Ha PEBU3NMTE 3a
KbpBEHe B rpynara C KIonuaorpen B CpaBHeHve ¢ nnade-
Oo-rpynata. HeobxogMmMocTTa OT peBu3nM € CTaHaapTHa
npu NpekpaTunuTe NpuemMa Ha Krnonuagorpen = 5 gHu npe-

creases the risk of thrombosis. Ultimately, bypasses
are prone to acute thrombosis during the first month
after surgery, however atherosclerotic progression
determined late patency disorders, usually occur af-
ter the first year [57]. For that reason, treatment with
antiplatelet medications is mandatory during the
first year after surgical revascularization. Acetylsal-
icylic acid (ASA) should be started instantly in any
patient with ACS and should not be discontinued
before surgical revascularization. ASA treatment at
least 7 days before CABG reduces in-hospital mor-
tality by 27 to 45% in a study with more than 8500
patients [58]. Thienopyridines, and recently clopi-
dogrel, are essential in the treatment of all forms of
ACS. After surgical revascularization their benefits
have not been conclusively proven. Two random-
ized trials found that initiation of ticlopidine from the
second postoperative day improved early and late
graft patency [59, 60]. There are no such studies for
clopidogrel, although a strong argument for its cru-
cial role in stented patients allow to achieve same
conclusion for surgically revascularized. Postoper-
atively, both drugs are administered in combination
with ASA as DAPT.

Early initiation of clopidogrel therapy on admis-
sion have been demonstrated to reduce the risk of
cardiac events in patients presenting with ACS re-
gardless of whether they are revascularized or not
[61]. This strategy was considered controversial in
patients with ACS indicated for emergency CABG.
The benefit of immediate revascularization must be
weighed against the risk of postoperative bleeding.
In an observational study, the preoperative loading
dose of clopidogrel within few hours of CABG was
associated with significant increase of post-operative
bleeding, surgical re-exploration and use of blood
and blood product transfusion compared to those
who stopped clopidogrel for 7 days before operation
[62]. Further studies did not confirm these observa-
tions, even more demonstrated that administration of
clopidogrel before surgery (up to 48 hours) did not
increase postoperative bleeding and blood products
transfusions [63, 64].

The CURE trial [61] argued that there was no sig-
nificant difference in postoperative life-threatening
bleeding compared to those operated on ASA mono-
therapy (9.6% vs. 7.5%, respectively) in over 2,000 pa-
tients population operated on DAPT. In the early post-
operative period, there was no excess in the need for
reoperations for bleeding after CABG in the clopidogrel
group compared with the placebo group. The rates of
reoperation were not increased for those who stopped
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[V onepauusita U Bbnpeky Ye uma TeHAEHLUMS 3a NoBuLLa-
BaHe Ha YecToTara MM Mpy NPOABIDKMNUTE MeguKaMeHTa
[0 camarta ornepauusi, pasnvkara 4o Kpas Ha MbpBuUsi Me-
Cel, He JocTura ctatncTmiecka 3HaqumMmocT [61].

PangomuanpaHoTo npoyysaHe CLARITY-TIMI 28 [65]
AEMOHCTpMpa nonsarta oT Jo0aBsHETO Ha Kronuaorpen
kbM ACK 1 doubpurHonuTnyHata tepanus npu STEMI. Jle-
YeHVeTo ¢ HaTtoBapsalla gosa ot 300 mg knonugorpen
npu xocnutanusaumsita, NocneaBaHo OT AHEBHa [03a
oT 75 mg, Bogn Ao 36% HamaneHue Ha LuaHcoBeTe 3a
OKIMy3nsi Ha MH(papKT-CBbp3aHaTa apTepusi, CMbpT U1
NMOBTOPEH MUOKapAeH MHAapKT B CpaBHeHVe ¢ nnauebo.
Cpen 136 maumeHTn, KouTo ca nognoxeHn Ha AKB no
BPEME Ha WMHOEKCHaTa XocmuTanu3auus, NeYeHWeTo C
KMNONMaorpern He ce CBbp3Ba CbC 3HAYUTENHO NOBULLIABA-
He Ha YecToTara Ha rofnsmo kbpaeHe npe3 30-OHEBHOTO
npocnegsiBaHe (7,5% B rpynata Ha Knonuaorpen cpeLly
7,2%; p = 1,00), oopu cpen Te3n, KOUTO ca NpeTbpnenu
AKE B pamknTe Ha 5 oHY cnef npeycTaHoBsIBaHe Ha npu-
ema (cboTBeTHO 9,1% 1 7,9%; p = 1,00) [65].

ACK v knonuaorpen ca HeobpaTumm MHXMBUTOPU Ha
aKTMBHOCTTA Ha TPOMBOLIMTUTE [0 Kpas Ha TEXHUS XKUBOT
(7-10 gHn). Bb3cTaHOBABAHETO HA HOpMarnHaTa YHKUMsE
Ha TpombouuTuTe crneq cnupaHe Ha MegukameHTuTe OT-
HeMa OKOfO 7 OHMW M 3aBUCK OT TeMMNa Ha TAXHOTO Mpo-
N3BOACTBO B KOCTHUSI MO3bK. [penopbkuTe 3a cnnpaHe
Ha ACK npu HSKoW rpynu € MO-HUCBK UCXEMUYEH PUCK
(cTabunHa kopoHapHa apTepuarnHa 60necT, HUCKOPUCKO-
BV aTepoCKNepoTUYHM nes3nm) Han-manko 7-10 gHu npe-
OV onepaumsita, 3a Aa Ce Hamanu pUCKbT OT KbpBeHE,
Ca HanbHO onpasaaHu [66]. Benpeku ToBa 06MKHOBEHO
cnen TpeTusa eH oT npeycraHoBaBaHeTo Ha OAAT, npo-
W3BOACTBOTO Ha HOBY TPOMOOLMTM € A0CTaTbyHO, 3a Aa
OoCurypu nNpuemMrvBea xemocrtasa 1 MoXe fa ce npveme,
Yye TO3W CPOK CbLUO € MPUEMIMB, HO OTHOBO CamoO Mpu
HUCBK UCXeMudeH puck [67]. MNMpu Hanmyme Ha NPOTMBO-
nokasaHusi 3a npeycraHoBsiBaHe Ha npuema Ha ACK, Hs-
KOW aBTOpM npegnarar npunaraHeTo Ha anpoTUHWH (VMH-
XMOUTOp Ha cepuHMnpoTeasata ¢ aHTUOUOPUHONUTUYHA
aKTUBHOCT) crieq onepauusita. EpekTbT Ha anpoTvHUH
ce Habntogasa camo Npu NauMeHTH, KOUTO ca NornyyaBa-
nm Huckn go3m ACK [68]. 3a cbxaneHne ynotpebarta My
B EBpona e cunHo orpaHuyeHa. Mpu knonuaorpen HaMa
SiCHa aedmHUUMS 3a HeobxoaMMus nepuopg Ha npekpa-
TABaHe Ha npuema. Bb3 ocHoBa Ha UMTUPaHUTE NPOyY-
BaHWs1 5-OHEBHMSA MHTEpBan uarnexaa npuemsnmeo pe-
LeHwne, kato Tepanusita ¢ ACK Tpsbea ga ce nogabpka
B peXum Ha Hucka gosa — 75-100 mg. o oTHoweHne
Ha nauMeHTV 3a ChellHa XMpypridHa peBackynapusa-
ums (XeMOogMHaAMUYHO HeCTabunHu Unu cneg Heycnew-
Ha [MKW), 3abaBsHETO Ha onepauusita O4EBUOHO He e
onuus. MNpu Te3n cueHapum Tpsibea Aa ce odMUCnn UH-
TpaonepaTvBHa TpaHcdy3ust Ha TpombouuTun, Jopy Npu
HopMarHu nsxoaHu HUBa [69]. Ta e nokasaHa camo npu
cryyau C KNMHUYHO 3Ha4YMMO KbpBEHE U TO crep, npeyc-

clopidogrel = 5 days before surgery, although there
was a trend for an excess in reoperation for those who
continued the drug within 5 days before CABG, the dif-
ference was not statistically significant [61].

The randomized CLARITY-TIMI 28 trial [65]
demonstrated the benefit of adding clopidogrel to ASA
and fibrinolytic therapy for STEMI. Treatment with a
loading dose of 300 mg of clopidogrel at the admis-
sion followed by a daily dose of 75 mg resulted in a
36 percent reduction in the odds of an occluded in-
farct-related artery or death or recurrent myocardial
infarction compared to placebo. Among the 136 pa-
tients who underwent CABG during the index hospi-
talization, treatment with clopidogrel was not associ-
ated with a significant increase in the rate of major
bleeding through 30 days of follow-up (7.5% in clopi-
dogrel group vs 7.2%; p = 1.00), even among those
who underwent CABG within 5 days after the discon-
tinuation of study drug (9.1% and 7.9%, respectively;
p = 1.00) [65].

Both ASA and clopidogrel are irreversible platelet
life-long inhibitors of activity (7-10 days). The resto-
ration of normal platelet function after stopping the
medications takes about 7 days and depends on
their production. The recommendations to withdraw
ASA in some less ischemic risk groups (stable coro-
nary artery disease, low-risk atherosclerotic lesions)
for at least 7-10 days before surgery, in order to re-
duce the risk of bleeding, is strongly recommended
[66]. Usually after the third day of discontinuation,
new platelets production is sufficient to provide ac-
ceptable haemostasis, and it can be assumed that
a short withdrawal period would also be acceptable,
but only in low ischemic risk [67]. If there are con-
traindications for ASA discontinuation, some au-
thors suggest the application of aprotinin (a serine
protease inhibitor with antifibrinolytic activity) after
surgery. The effect of aprotinin was observed only
in patients who received low-dose ASA [68], unfor-
tunately its use in Europe is highly restricted. Con-
sidering clopidogrel, there is no clear indication for
a withdrawal period. Based on the cited studies, the
5-day interval seems to be an acceptable solution
when ASA therapy is maintained in a low dose regi-
men — 75-100 mg. Regarding patients for urgent sur-
gical revascularization (hemodynamically unstable
or after failed PCI), delaying surgery is clearly not
an option. In these scenario, intraoperative platelet
transfusion should be considered, even with normal
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TaHoBsiBaHe Ha EKK v HeyTpanmsupaHe Ha xenapuHa.
VHovBuayanHute pasnuky BbB hapMakoKMHeTVKaTa u
dhapMakoguHamMmKaTa Ha BCUYKM MHXMOUTOpKU Ha P2Y12
onpenenaT TPyAHOCTTa MpY OLEeHKaTa Ha pearnHus no-
cTonepaTtvBeEH PUCK OT KbpBeHe. HacToswmTe ykaszaHusi
npenopbyBaT CrvpaHe Ha Knonuaorpen u Tukarpenop 3a
5 gHu, a npacyrpen 3a 7 gHy npeay AKB npu nauneHTn
¢ OKC, kouTo ca knmHWM4HO cTabunHm [1, 2]. 3a Hyxga-
elimTe ce OT CrnewHa onepauuns npenopbkata e, ako e
Bb3MOXHO P2Y12 nHxmbutopute ga ce cnpar 3a noHe 24
Yyaca npegu onepauusTa [1, 69].

Muxunbutopute Ha rmukonpoteunH lib/llla (GP llbllla)
Morart fa ce npunarat B paMkuTe Ha 24 Yaca npeaw one-
pauusitTa 1 cropeg nyonvkaummute e 6esonacHo ga Ob-
[Oart CnpeHn CbOTBETHO OT 2 A0 4 Yyac 3a entudubaTng n
12 yac npegm onepaumsita 3a TupodubaH [1, 70]. Ckopo
nybnukyBaHa egHOLIEHTPOBa cepusi ¢ Marbk 6pon (21
naumeHTn) XMpypruiHo pesackyrnapuanpadu cec STEMI
n MKB, KoATO M3KNio4YBa M3BbLPLLBAHETO Ha eTanHa nep-
KyTaHHa pesackynapudauus (SYNTAX score = 31.6 £
7.4), poknagsa OBYroovlHKM pesyntatu 6e3 permctpu-
paHe Ha HukakBn MACE. To3n otnunyeH pesynrar e no-
CTUTrHaT, Ype3 eTanHa, xmbpugHa (nepkyTaHHa 1 Xupyp-
M4Ha) cTpaTterys B egHo npornexaraHe. Cnopea Hes Ha
nbpBu etan ce nssbpiBa NKW Ha TapretHaTta nesunsa c
UMMaHTYpaHe Ha WHTPaKOPOHApPEH CTEHT U HacullaHe
¢ P2Y12 vHxmnbutop npeam npoueayparta. MNocturHararta
TapreTHata penepdy3usi e nocregsaHa OT UHTPaBEHO3-
Ha MHy3msa ¢ TMpodmbaH 3a 7 gHu. Ha ocmusa oeH 6e3
npekpaTsiBaHe Ha MHY3udaTa, ce U3BbPLLBA XUPYPrinyHa
peBackyrnapusaumsa B ycnosusa OPCAB 3a octaHanute
KOPOHAapHW CbAOBE CbC CUTHU(PUKaHTHWU CTeHo3u [74].
Bbnpeku ye unTupaHuaT pesynTtar e 3abenexuTeneH, Tom
He oTpassBaT LUMPOKO MPUET NoAxXo4 U TpsAbBa Aa ce MH-
TepnpetTupa ¢ BHUMaHne He caMo nopagu mankus 6pown
BKITHOYEHMW NMaUWEHTU, HO 1 OT MperMyLLiecTBeHaTa cenek-
uMsTa Ha TapreTHM nesun B AsdCHa KOpOHapHa apTepus
(Hag 76%), KakTo 1 Nopagn M3NCKBAHETO 3a peBacKyna-
pu3aumsi camo Ha nogxoasim 3a OPCAB pa3skioHeHust
Ha nsiBaTa KOpOHapHa apTepusi. Tean xapaKTepUCTUKK
He ca TUMNWYHU U Hal-BeYe He ca Bb3MOXHW MpU Mo-ro-
nemust oan OT UHAMKUPAHWUTE 3a XMpYprusa naumeHTu ¢
MKB. U3KMounTENHO AUCKYCUOHHO € 1 NPEAnoXEeHNETO
3a uHdysus ¢ GP lib/llla nHxubuTop cnen nHTpakopo-
HapHO CTeHTUpaHe B ycrnoBusaTa Ha STEMI. Bbnpekun ye
N3CrieABaHeTo Nokassa NPUNOKUMOCT Ha NoAxoaa, TO He
MoXe fa 6bae NpreTo 3a BuabunHa antepHaTmea.

PuckbT ot onepatnBHO KbpBeHe npu cneweH AKB un
npogbiokaBawa JAAT e 3HauMTenHo noBuleH (6 MbTh
MO-BMCOK PUCK OT peBu3nn). HesaBMCHMO OT TO3M PUCK,
naumeHTuTe cbe STEMI n HeycnewHa MKW ¢ nepcuctupa-
La ncxemums Tpsidoea Hes3abaBHO fa ObaaTt HACOYEHN KbM
ChneLUHa XMpypriyHa peBacKynapusaLums, a U3non3saHeTo
Ha [JAAT e no-ckopo BTOPUYEH KpUTEpWIA 3a onpeaensiHe
Ha BPeEMETO 3a peBackynapusaums. iiaukaummte 3a one-

baseline platelet levels [69], but transfusion should
be performed only for cases with clinically signifi-
cant bleeding and after discontinuation of ECC and
heparin reverse. Individual differences in the phar-
macokinetics and pharmacodynamics of all P2Y12
inhibitors determine the difficulty in assessing the ac-
tual postoperative bleeding risk. Current guidelines
recommend ceasing clopidogrel and ticagrelor for 5
days and prasugrel for 7 days before CABG for ACS
patients who are clinically stable [1, 2]. Those requir-
ing emergency surgery, the reference is to discontin-
ue P2Y12 inhibitors at least 24 hours prior to surgery,
if possible [1, 69].

Glycoprotein IlIb/llla (GPlIbllla) inhibitors could
be administered within 24 hours before surgery and
should be stopped 2 to 4 hours for eptifibatide and
12 hours for tirofiban before surgery [1, 70]. These
medications can be used as ,bridging” therapy in
patients with recent PCI and stenting, in whom any
interruption of DAPT would significantly increase
thrombotic risk. Recently published single center
study enrolled 21 patients presenting with STEMI
and MVD, who underwent PCI of the culprit vessel
only and then CABG of nonculprit ones, reported
outcomes of a planned withdrawing of oral P2Y12
inhibitor and tirofiban “bridging” therapy intrave-
nously started [71]. No death, reinfarction and/or
cardiovascular and noncardiovascular events oc-
curred at follow-up. In the first stage, target lesion
PCI and stenting was performed and loading with a
P2Y12 inhibitor prior the procedure. As far as the in-
dication to surgical revascularization and the timing
of surgical intervention were adopted, Heart Team
planned the withdrawal of oral P2Y12 inhibitor and
the beginning of tirofiban intravenous and off-pump
CABG was performed after 7.2 £ 3.2 days [71]. Al-
though remarkable result, this approach is not ap-
proved.

The risk of operative bleeding after emergency
CABG and ongoing DAPT is significantly increased,
with 6 times higher risk revisions. Nevertheless, this
risk, patients with STEMI and failed PCI with per-
sistent ischemia should be referred without delay
to urgent surgical revascularization, and the use
of DAPT is rather a secondary criterion for timing
revascularization, which is determined primarily by
the patient’s condition and the risk of myocardial
loss. Based on the available data, discontinuation
of antiplatelet medications for 5 or more days before
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pauus ce onpedensT MaBHO OT KIMHUYHOTO CbCTOSHME
Ha MaumeHTa 1 pucka ot 3aryba Ha Myokapd. Bb3 ocHoBa
Ha HanM4HUTE JaHHW CMIMPAHETO Ha aHTUTPOMOOLIUTHUTE
nekapcTBa 3a 5 unm noeeve oHW Npeau onepauusita e Ha-
Mb/HO GE30MacHO MO OTHOLLEHUE Ha XUPYPTUYHUS PUCK.
B pombnHeHve, cnnpaHeTo UM 3a Mo-marnko oT 5 OHu
BbINPeKV NoBULLABaHE prcKa OT KbpBEHE He ce CBbp3Ba
C MOBMLIABaHe Ha nepuonepaTvBHaTa CMbPTHOCT. [pu
OKC e onpaBpaHo nauveHTuTe ga 6bAaT Haco4YeHu 3a
AKB 6e3 npekbCBaHe Ha MepopariHATe aHTUTPOMOOLIMT-
HM NeKapcTBa, 3a Aa ce m3berHaTr Hal-3Ha4YMMnTe PUCKO-
BE OT UHapKT Unn CMbPT. B cnyvan Ha nnaHnpaHo Ha-
COYBaHe KbM onepauusi, Npy XeMOAUHAMUYHO CTabWHU
nauneHtn ACK TpsibBa ga ce npeycTaHoBWM Hai-Marko
3 OHW Npegw npouenyparta v ga ce Bb3obHOBY 0 6-usi
creponepatveeH Yac. [py NaumeHTH C BUCOK UCXEMUYEH
PVCK, M3NCKBALLM CrellHa XMpyprMyHa peBackyrnapusa-
umnst 3a STEMI, puckbT OT KbpBeHe He TpsioBa ga Obae
npuyMHa 3a oTraraHe Ha onepauusita. Lo ce otHacs go
TUKarpernop, nMa HapacTtBaLL, 6por npoyyBaHus, Nokassa-
LLM 3HAYUTENHO HamarnsBaHe Ha HeroBaTa nnasmeHa KoH-
LieHTpauums 1 Ha aHTharperaHTHUst My edbekT crieq, xemab-
copbuys Ypes HOB TVN UITPK, MOCTABEHW B KOHTYPa Ha
EKK. Tasn HoBa cTpaTernsi No3Borisisa M3BbPLLBAHETO Ha
cnewwHa onepauys 6e3 npegonepaTuBHO NPEKbCBAHE Ha
TepanusTa ¢ Tukarpenop [72]. MNpogbrkaBaHeTo Ha JAAT
3a Ha-manko 12 meceua cneg AKB npu OKC e npenopb-
Ka ot knac | [72, 73].

OO6cwbxagaHeTo Ha NnepuonepaTBHaTa ynortpeba Ha
aHTMarperaHTu e U3BbH obxBaTa Ha To3u npernes, Ho
TemaTta ocTaBa CrnopHa W e npegmeT MHoro nyénuka-
uun. B 0606LLeHne pasyMHUAT MUHMManNeH nepuoa 3a
crnvpaHe Ha KNnonuaorpen € Tpu AHW Ha poHa Ha npo-
Abmkaeawa Tepanusa ¢ ACK, gokato npu naumeHTw,
HaToBapeHW C TuKarpenop, onepauusita Moxe da ce
n3BbpLUM 6e3 NpekbcBaHe NPy Bb3MOXHOCT 3a MHTpa-
onepartvBHa xemabcopbuus [74].

MocnenHusT pasgen Ha To3u nperneq LWe ce Cb-
CpenoToYn BbpXY:

MN3BOP HA XUPYPIMYHA TEXHUKA

BaxeH MOMeHT 3a ycrewHo nposexaaHe Ha AKB
npu naumeHtTn cec STEMI e n3bopbT Ha noaxogsiua
TexHvka. B pervctsp, umtmpaH no-rope [38], aBTopute
aHanuaupaTt pasfnyHM XMPYPrMYHM NMOAXOOM U YCTaHO-
BSBaT, 4Ye onepaummTe 6e3 knamnax Ha aoptarta u 0es
KapavonnermyeH apect umar no-gobpu pesyntatu. [py-
M NpoyYBaHMS NMoKa3BaT NPEBb3XOACTBOTO Ha onepauu-
ute 6e3 EKK vnnun nsnonssaHeto n camo kato cuctema
3a nognomaraHe Ha KpbBOOOpalLEeHVETO, OTHOBO 0e3
Knamnax Ha aopTaTta M kapguonnernyeH apect. Rastan
N CbTP. AEMOHCTPUPAT 3HAYUTENHO HamansiBaHe Ha Bb-
TpebonHnyHata cMbpTHOCT OT 33% Ha 19% c EKK 6e3
aopTeH knamnax [25] n 06o6LLaBar, Ye xvpypruyHara pe-
Backynapusauusa 6e3 EKK He e npegukTop 3a no-gobsp

surgery is completely safe. In addition, their use for
less than 5 days, although it increases the risk of
bleeding in high-bleeding risk patients, is not asso-
ciated with an increase in perioperative mortality. In
ACS, it is justifiable to refer patients to CABG with-
out discontinuing oral antiplatelet drugs to avoid the
most significant risks of infarction or death. In cases
of planned referral to surgery, in hemodynamically
stable patients, ASA should be withdrawn at least
3 days prior the procedure and restarted by the 6th
postoperative hour. High-ischemic risk patients re-
quiring urgent surgical revascularization for STEMI,
bleeding risk shouldn’t be a reason to postpone
the operation. Regarding ticagrelor, there is an in-
creasing number of studies presenting a significant
reduction in its plasma concentration and antiplate-
let effect after hemaabsorption through a new type
of filters placing in ECC machines. This new strat-
egy will allow emergency surgery to be performed
without preoperative discontinuation of ticagrelor
therapy [72].

The maintenance of DAPT for at least 12 months
after CABG for ACS is class | recommendation [72,
73]. Discussion of the perioperative use of anti-
platelet agents is beyond the scope of this review,
but the topic is contentious and well-represented in
many publications. The reasonable minimal period of
clopidogrel cessation is three days against the back-
ground of ongoing ASA therapy, while in patients
loaded with ticagrelor, surgery can be performed
without interruption with mandatory use of intraoper-

ative hemaabsorption [74].
The final section of this review will focus on:

CHOICE OF SURGICAL TECHNIQUE

An important point for successful CABG in pa-
tients with STEMI is the selection of an appropriate
technique. In a registry cited above [38], the authors
analyzed different surgical approaches and found
that operations without aortic cross-clamping and
without cardioplegic arrest had better results. Other
studies have shown superiority of operations without
ECC or using it as a circulatory support system, with-
out aortic cross-clamping and cardioplegic arrest.
Rastan et al. demonstrated a significant decrease
of in-hospital mortality from 33% to 19% with ECC
without cross-clamping of the aorta [25] and con-
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pesynTtat. Kawamoto 1 cbTp. yctaHoBsiaT, 4e OPCAB ce
n3BbpLLBa NpeaMHo npu naumneHTn ¢ OKC n HUCBK puCK,
pokato ctaHaapTHuaT AKB ¢ EKK e npegnoyntaH BLB BU-
COKOpUMCKOBaTa KoxopTa, BKMHYMTENHO naumeHtn ¢ KL
[26]. OcBeH nogobHU pesynTatu, Npy NpeanpueMaHeTo
Ha nopoOHa xupyprudHa ctpaterus Davierwala n cbTp.
cbobLlaBaT M 3a 3HAYUTENHO NO-PSaKO M3MNON3BaHe Ha
aptepuannuTe rpadprose npu OKC [24]. Otnpenapupa-
HETO 1 NOArOTOBKaTa Ha BEHO3HM KOHAYWUTU € No-6bp30 1
CbKpalllaBa BPEMETO 3a MOCTUraHe Ha afekBaTHa Kopo-
HapHa penepgysus B cpaBHEHWE C apTepuanHuTe rpad-
TOBE U YeCTO Ce MpeanouuTa OT XUPYp3UTe B CrELLHU
cuTyaummn. Tasm npenopbka obade He € CbBCEM KOPEKT-
Ha. HUTo BUOBLT Ha peBacKynapu3aumvoHHUsT Noaxog Uim
n3bopa rpadpToBeETE, HATO UHTPaonepaTuBHaTa crparte-
rs 3a nogrnomaraHe Ha KpbBoobpalleHMeTO ca dakTo-
py, KOUTO Aa ca MAEHTUMULMPAHM KaTO CUrHUGOUKAHTHM
NpeavKTopu 3a npegoaBpaTsiBaHe Ha BbTpeborHuYHaTa
CMBPTHOCT UMK ronemMu ycrnoxHeHus. Han-6esonacHnat
xvpyprudeH nogxof npn OKC, ycnoxHeH unu He ¢ KLU, e
AKB nog EKK cbe nnmn 6es3 kapanonnernyeH apect, nsisa
BbTPELLUHA PbAHA apTepusi, KaTto apTepuaneH rpadT
KbM NiBa npegHa Hmuaxoasiua aptepus (JTAL) 1 BeHO3HM
rpacpToBe KbM OpyriTe KOPOHApHU CbO0BeE.
Crpatervata Ha usvakBaHe M HabntogeHve (T.e. Xu-
pyprus, nssbpLueHa Han-manko ase cegmuum crieq MK
Ha BWHOBHUS CbA) UMa Mo-4obbp pesynTar, ako KIUHUY-
HOTO CbCTOSIHME Ha MauMeHTa No3BofsiBa otraraHe. Nv-
nnaHtTupaHeto Ha WABI npu crneLwHn xvpypryHmn naum-
€HTU HAMa OTpULIaTENHO Bb3OENCTBME BbpXY pesynTara,
a uMnnaHTupaHeTo Ha MUI npu pedpakrepeH KLU mnm
MEXaHWYHW YCIOXHEHWUST AOPV MPEaW peBacKynapusaums-
Ta e onumsa ¢ obellasalla nonsa. CbnbTCcTBaWMTE 3a60-
NsiIBAHWS Ha NAUMEeHTa 1 CTeNeHTa Ha Bb3CTaHOBSIBAHE Ha
MUoKapaa ca (hakTopuTe C Har-ronsiMo 3HadYeHne 3a Obrl-
rocpovHaTa npexmBaemMocT cnep, ,,octbp” AKB.

3AKNIOYEHUE

CbpoeyHata xvpyprusi He € METof OT MbpBa JMHKSA
3a neveHne Ha naumeHTn ¢ octbp MW, Ho e oT 3HaveHne
B OnpeaeneHu criydyau, 4ecto Hav-koMmrnnuumpanute. AKb
He e bun n o0beKkT Ha m3cneaBaHe KaTo MbPBUYHO Neve-
Hve Ha STEMI B ronemute paHaoMU3MpaHn NpoyYBaHusL.
W Bbnpekn 4ye He e nogxogswia B cpasHeHue ¢ [TKU,
nma cuTyaumm, Korato cbpaevHaTa Xupyprusa e 3a npeg-
MoYnTaHe Nnn € NoYTK 3agbrpkiTenHa: 1) B criyuanTe, Ko-
rato MKW He e ocbluecTBMMa; U1 2) e HeycrewHa nnm
cnoxHa; 3) MpoabipkaBalla TexKa MCXemusi, 0COBEHO
npy MKB; 4) pedpaktepeH kKapauoreHeH LUIOK; 5) Hann4ne
Ha MY. [NocnegHoTo e 1 Har-HanoXuTenHarta nHanKaumus
3a cnelwHa onepauusi. 3non3saHeTo Ha yCTpoWCTBa 3a
MUIT npu naumeHtn ¢ Hanpeaealy KLU Tpsioea oa 6bae
arpecuBHO MpeararaHo, 4opv Npeay pesackyrnapusauusi
UM KOpeKUMsiTa Ha MeXaHNYHO ycrioxHeHue. Y Hac VIABIT
€ [JOCTbIMHa OnuUust CbC 3a00BONUTENEH edhekT BbpXy No-

cluded that, surgical revascularization without ECC
is not a predictor of a better outcome. Kawamoto et
al., found OPCAB being performed predominantly
in ACS patients with low risk, while standard CABG
was preferred in high-risk cohort including patients
with CS [26] .

Besides similar outcomes, Davierwala et al.
reported remarkably lower level of arterial con-
duits in ACS [24]. Venous conduits harvesting is
faster and shortens the time to adequate coronary
reperfusion compared to arterial grafts and often
preferred by surgeons in emergent situation. This
recommendation is not entirely correct. Neither
the type of revascularization approach or conduits,
nor the intraoperative circulatory support strategy
are factors that strongly predict improvement of in
in-hospital mortality or major complications. The
safest surgical approach considering in ACS com-
plicated or not with CS, is CABG under ECC with
or without cardioplegic arrest and left internal tho-
racic artery, as arterial conduit to left anterior de-
scending artery (LAD) and venous ,grafts® to other
coronary vessels.

Wait-and-see strategy (surgery performed at least
two weeks after PPCI of culprit vessel) has better out-
come if patients clinical condition allows postpone-
ment. IABP implantation in emergent surgical patients
has no negative impact on outcome, furthermore MCS
in refractory CS or mechanical complications even
before revascularization is an option with promising
benefit. Patient's comorbidities and extent of ventricle
recovery have greatest regard for long-term survival
after acute CABG.

CONCLUSION

Despite not being first-line, cardiac surgery remains
an important modality in the management of patients
with acute Ml. CABG was never investigated as a pri-
mary treatment for STEMI in major randomized trials.
Although it is not appropriate compared to PPCI, there
are situations when cardiac surgery is preferable, or al-
most mandatory: 1) in cases when PCI is not feasible;
or 2) unsuccessful or complicated; 3) ongoing severe
ischemia, especially in MVD; 4) refractory cardiogenic
shock; 5) presence of a mechanical complication. The
latter is the most imperative indication for surgery. MCS
for patients in an intricate CS should be aggressive and
early, even before revascularization or repair of a me-
chanical complication. In our country, IABP is an afford-
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cronepatuBhmte pesyntatm, EKMO cblwo 3anoysa ga
3aema msicto. OnTumanHoTo Bpeme 3a AKB B ycrnosusi-
Ta Ha ocTbp MW e NpoTMBOPE4MBO 1 M3MCKBA UHTEPOMC-
LUMNIMHAPEH U nHOvMBMAayanuavpaH nogxoq. B cnyvante
Ha npoabikaeawa ncxemms, MY unn texsk KLU, naum-
eHTUTe TpsibBa Aa ObaaT OUPEKTHO TpaHcdepupaHu B
onepauuoHHaTta 3ana. Mpu ctabunHu nauveHTu naean-
HOTO BpeMe 3a oriepaums € ONCKYCUOHHO, HO 3abaBeHaTa
onepaums e cebp3aHa ¢ nogobpenu pesyntat. OAAT He
mMoraTt Aa 6baar OCHOBHUAT Npobrem npu B3eMaHETO Ha
peleHne 3a onepauusita, HATO ca MPOTMBOMNOKa3aHue.
HacToswyte Hacokn npegnonarar cnvpaHe Ha Knonvgo-
rpen unn TUKarpenop Ham-manko 5 OHv npegu nraHoB
AKB. lNpu cnewwnn ciyyYam npyemMbT Ha KNnonuaorpesn unm
TUKarpernop e gobpe oa ce npeycTaHoBU NoHe 3a 24 vaca.
ACK He TpsibBa oa ce npekbcBa.

3a kapauoxvpyp3uTe onepauusita B yCINoBME Ha
octbp MW npefcrtaBnsiBa OrpoMHO npeamnsBuKaTter-
CTBO C MHOIO BUCOK PUCK, HO CbLLIO Taka 1 Bb3MOXHOCT
3a crnacsiBaHe Ha >XUBOT, KOrato BCUYKM OPYrM Bb3MOX-
HOCTW Ca ce npoBanunu.

He e deknapupaH KOHGbrukm Ha uHmepecu
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