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PCl cneg CABG

* PaHeH nocTtonepaTuseH
nepunop,
* <1 ceamunua

* Tpombo3a Ha rpadra

* HenbsHa
peBacKynapusauma

* KWMHKUHT Ha rpadTa

* CTeHo3a Ha rpa¢ra,
Ha aHacTomo3aTa

* <1roauHa
* CreHo3a Ha rpadrTa

* OKny3suna Ha rpadra
nopagu UHTUMaANHA
Xunepnnasua

= KbceH
nocrtonepaTuBeH
nepuvoj,
= MpadT
CTeHO03a/0K/1y3U4

= [1lporpecusa Ha
aTepockK/iepo3a Ha
HaTUBHUTE CbAOBE
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Oowun cbobpaxeHusn npu PCI
Ha SVG

* Bb3pacCTHU NaUMNEHTH
 KomopbuaHoct
* JIK ancohyHKumna
* MHoroknoHoBa andy3sHa bonect
* Yectnn XTO Ha HaTUBHUTE CboBE

- lonAama TpombOTMYHA Maca B rpadToBeTE
- HeAacHa TapreTHa ne3uns

- [l[pomsiHa B aHaTOMKUATa Ha aopTa U CbAoBe c/es onepaTUBHaTa
Hameca
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Target Vessel for PCl Among Patients Classified
According to the Interval From CABG

Native
SVG
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Data from the National Cardiovascular Data Registry
analyzing over 300.000 post CABG patients.
Between 2004 and 2009

b [T



IlereHepauusa Ha
rpadpproBeTe

Foam cells

Layered
thrombus

SVG w/covered  Carotid stenting
stent sample sample
A

Acute MI
stenting sample



CK-MB Rise and Related Mortality

AbNArocpoyHaTa CMBbBPTHOCT € NPAKO
3aBUCUMaA OT nepunpoueaypHuTe
VCNOXXHEeHUA U no-cneuunaaHo —
roneMmuHaTa Ha nepunpoueaypHusn

MHPapKT!
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Prevalence 1 Year Mortality
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C yBennyaBaHe Ha MaHUNynauuuTe B rpadTa HapacTBa
BEpPOATHOCTTA 3a AUCTasiHAa emboaunsauums
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HALUUAT OINUT

* OPIH PALIEB?, BANTEPU TENEB?, AOBPUH BACUIEB?,

* ANEKCAHObBP AOTAHOB?

* 1=BonHuua ,Tokyaa“
e 2—-YMBAN ,AnekcaHapoBcKa“
* 3 —HaumoHanHa KapauonormyHa 6onHmua
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Time of cath after CABG
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Years after bypass surgery




Extent of CAD prior CABG

VD 64.7%
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Number of diseased vessels

SVD 3.6%

2vD 10.1%

VD B4.7%

LM + 1VD 7%
LM + 2VD 1.4%
LM + 3VD 12.2%



Indications for hospital admission

Total pt# 139

Stable CAD ACS

HF Valve Dz



Bua v 6pon Ha MnNNaHTUpaHUTe NpuUcaaKku
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IMA and RA l

CH



[MbnHOTA Ha XMpyprmvyHa peBacKynapmsaums

55%

Complete Incomplete



PCIl after CABG
Native vessels

OBMS

W POBA
W DES

LM LAD/D LCx/OM RCA



MACE
@12 mos

B Without PCI

Death Death +MI

rePCI



[MpexxnBsaemMocT
Kopenauuna ¢ ®U n ctBonoBa cTeHO3a
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PaHHa gucyHKUMA Ha rpadTa

* B paHHua nepuopa 12% ot rpadroseTe ca ¢ agnchyHKuma (7% IMA, 8%

SVG), camo 3% ca € KAIMHNYHU NPOABU
e 82% OT NAUMEHTUTE C KIMHUYHU AAHHU 32 UCXEMMUA Ca C PaHHA
ANCOHYHKUMA Ha rpadTa

* Moxe aa ce n3sbplun cnewHa PCl, Koato aa orpaHnU4n MHPAPKTHATA

30HAa, 34 Pa3/IMKaA OT MNOBTOPHAa OonepaunAi.

Laflamme M, DeMey N, Bouchard D, Carrier M, Demers P, Pellerin M, Couture P,
Perrault LP. Management of early postoperative coronary artery bypass graft
failure. Interact Cardiovasc Thorac Surg 2012;14(4):452—456.
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PaHHa OUC(PYHKLUNA HA
rpadra
* llehrnte Ha PClI ca HatuBHUTe cbaoBe wuanm |IMA, OoKaTo OCTpO

3anywBaHe Ha SVG u aHactomo3aTta TpAbBa Aa 6baat mM3bArsaHu

nopaaun onacHocT oT embonmsauma nnm nepdpopaums.

* loBTOpPHa onepawuua e ymecTHa B C/lydan Ha aHATOMMA HeNnoaxXoAALla

3a PCl - 9-15% e paHHaTa CMbpPTHOCT, 6€3 pa3nnka MmexKay ABeTe

peBacKynapusaUMOHHU CTpaTernn,

Laflamme M, DeMey N, Bouchard D, Carrier M, Demers P, Pellerin M, Couture P,
Perrault LP. Management of early postoperative coronary artery bypass graft
failure. Interact Cardiovasc Thorac Surg 2012;14(4):452—456



PaHHa gucpyHKUUA Ha
rpadTa

Early post-operative ischaemia and graft failure

Coronary angiography is recommended for patients with:
e symptoms of ischaemia and/or abnormal biomarkers suggestive of perioperative myocardial infarction
e ischaemic ECG changes indicating large area of risk

* new significant wall motion abnormalities
haemodynamic instability.

It is recommended to make the decision on redo CABG or PCI by ad hoc consultation in the Heart Team
and based on feasibility of revascularization, area at risk, comorbidities and clinical status.

PCIl should be considered over re-operation in patients with early ischaemia after CABG if technically feasible.

If PCl is performed, revascularization of the native vessels or IMA grafts rather than occluded or heavily
diseased SVGs should be considered.

European Heart Journal doi:10.1093/eurheartj/ehu278
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RbCHa ANCPYHKLUA Ha
rpadra

* [loBTOpHa peBacKynapusauma — camo MNpPuM CUMNTOMHU NaALMEHTH,
BbNPeKu TepanuaTta, uam 6e3cMmnTomMHU Npu MMoKapaHa ncxemms > 10%

oT JIK.

* [IpexxnsaemoctTa c npoxognuma IMA — LAD He ce noBanABa OT MeXHUYHA

peBacKynapmsaums

* AWESOME — no-BucoKa cmbpTHOCT ¢ noBTOpHA CABG

Subramanian S, Sabik JF 3rd, Houghtaling PL, Nowicki ER, Blackstone EH, Lytle BW.
Decision-making for patients with patent left internal thoracic artery grafts to left
anterior descending. Ann Thorac Surg 2009;87(5):1392—1398; discussion 1400.



Nnboura LAVIVLWYNRLWVINA fd

rpadpra

Disease progression and late graft failure

Repeat revascularization is indicated in patients with severe symptoms or extensive ischaemia despite medical
therapy if technically feasible.

PCl should be considered as a first choice if technically feasible, rather than re-do CABG. lla

PCl of the bypassed native artery should be the preferred approach, if technically feasible. lla

IMA, if available, is the conduit of choice for re-do CABG.

Re-do CABG should be considered for patients without a patent IMA graft to the LAD.

Re-do CABG may be considered in patients with lesions and anatomy not suitable for revascularization by m

PC.

PCI may be considered in patients with patent IMA graft if technically feasible. b

DES are recommended for PCI of SVGs.

Distal protection devices are recommended for PCI of SVG lesions if technically feasible. | B \

European Heart Journal doi:10.1093/eurheartj/ehu278



PCl nnun noBTopHa CABG

* PCl — npeanoyuntaHa npu npoxoamma IMA PCI

* CABG — npegno4yntaHa npu HanpeaHano 3abonasaHe
- 3anyweH bannac
- CUCTO/IHA ANCHYHKLUUA
- XPOHUYHU TOTATHN OKYy3UU

- HEM3NO3/1BaH apTepuaneH rpadr.
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PCIl npu SVG

 InctanHa embonusauua, AuctanHa okaysuma/acnupaumsa, GUNTPU U
T.H.

* DES nan BMS - SCAAR peayumpaHa pesBacKynapusauuma; no-HUCKO
HMBO Ha CMBPTHOCT Npu ynoTtpeba Ha DES

* PCI npy HatuBHM cbaoBe - MMA MO-4006bP ABATOCPOYEH KAMHUYEH
nsxona ot PCl npu SVG

Randomized comparison of distal protection

with a filter-based catheter and a balloon occlusion and aspiration system during

Mehilli J, Pache J, Abdel-Wahab M, Schulz S, Byre RA, Tiroch K, Hausleiter J, percutaneous intervention of diseased saphenous vein aorto-coronary bypass

Sgyfar‘th M, Ott |, Iprahlm T, Fu§aro M, Laugwltz KL, Massberg S, Neumann FJ, grafts. Circulation 2003;108(5):548-553.

Richardt G, Schomig A, Kastrati A. Drug-eluting vs. bare-metal stents in saphenous The PROXIMAL trial: imal on duri h

vein graft lesions (ISAR-CABG): a randomised controlled superiority trial. Lancet .e O ) trla_ : pro>.<|ma prOtecJ_Uon Urll.’19 sap en.ous ]

2011;378(9796):1071-1078. vein graft intervention using the Proxis Embolic Protection System: a randomized,
prospective, multicenter clinical trial. } Am Coll Cardiol 2007;50(15):1442—1449

TAXUS Peri-Approval Registry: A multicenter Safety Surveillance
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No-reflow cdeHomeH

« MaumeHTute nognoxeHn Ha PCl npu SVG, ca ¢ HaN-BUCOKATa YeCcToTa

Ha no-reflow

* [lepcuctupaHeto Ha no-reflow e cBbp3aHO € noBuWaABaHe Ha

CMBbpPHOCTTA M bbaelaTa NosiBa HA MMOKapAeH NHDaAPKT

* OCHOBHM Ha4YMHU 33 NeYeHue: 3aLUTHU YCTPOMUCTBA M KOPOHAPHMU

Ba304N/1aTaTOpPU



OcHoBeH npobnemMm — AucTanHa
eMmoonusauun

Atheroemboli (@; ¢  Plugging

_ ~"
/ Spasm

[ ] =
=% Platelet

aggregation
Thromboemboli

Adapted from Hori M, et al., Am J Physiol. 1986;250:H509-518.
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NMHTpaKOpOHapPHU
BasoaunartaTopu

 Hal-yecto M3NON3BaHWUTE : HUTPOMNPycUA, aAeHO3UH, Bepanamwui,

ANNTUA3EeM N HUKapAUNUH
* JlecHu 3a ynoTtpeba, HUCKa LEeHa

* Hucka 4yecToTa Ha YCNOXHEHMA, He W3CMCKBAT YCTPOMCTBA 33
NPUNOXKEHNE, peayuMpaT [03aTa Ha KOHTpAcTTa UM 06/1byYBaHETO,

CKbCABAT NPOABL/IKUTENHOCTTA Ha NpoueaypaTta
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HutpornuuepuH/Bepanamun/HUTponpy
cup/
HUKODAHAWUN/ HUKADAUNUH

///
2 n==s

TIMI n=2

FLOW n==s

o n=3
PREIC POSTIC
NTG NTG
MEAN 1.2 + 0.6 MEAN 1.4 + 0.8

Fig. 2. TIMI flow before and after intracoronary nitroglycerin (n = 16).

TIMI
FLOW

MEAN 1.4+ 0.8 . MEAN 28+05*
001

Kaplan et al. CCl 1996



MeankameHTO3HO noBeAaeHUe Npu HapyLlaBaHe Ha

KPpbBOTOKa NPU UHTepBeHUMA Ha SVG

Management of no reflow

.

IC Adenosine (600-2,400 mcg)
o Mix 6 mg Adenosine in 100 ccNS = 60 mcg/cc
o Give 60 mcg (1 cc) repeatedly Q minute (1040 cc)

. IC Nitroprusside (50-250 mcg)

o Mix .25 ml (6.25 mg — use TB syringe) in 250 cc bag DSW
—25 mcg/cc

. IC Verapamil (250-500 mcg)

o Draw 1 ml (2.5 mg) in syringe and dilute to 10 ml = 250 mcg/cc
o Problems with prolonged heart block

. IC Epinephrine (no reflow with hypotension)

o Use 1:10,000 dilution. Dilute 1 cc in 10 cc = 10 mcg/cc
o Give repeated doses of 1 cc

. IC Nicardipine (100-500 mcg)

o Use repeated doses of 300-500 mcg

Satler L. CCI 2008; 72: 641-2



Embolic Protection Devices

m Distal Occlusion
and Aspiration

m Distal Filters




Guide
Catheter

Sealing
Balloon

Atraumatic
Tip

Native Vessel

Compliant /
Occlusion Balloon
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Kak pa ce nanonsBa yCTPOUCTBOTO
3a AMcTanHa nporekuma?

* CbaoB AMameTbp 3-6 mm

* Hayano Ha ne3naTa pa3nonoXxKeHa Ha 5 MM OT oCcTUYyMma Ha rpadTa oT
aopTaTa (be3 aopTo-oCTMaNHU Ne3nn)

* lnctanHa 30Ha 3a pa3nonaraHe Ha PUATbPA Ha NOHe 25 mm oT
MACTOTO Ha aHACTOMO3aTa

* be3 ancTanHa N3BUTOCT B MACTOTO, KbAETO LLE ce nocTaBs PUATHLPA
(<90° n3BuTOCT Ha rpadTa)

* JlInnca Ha CTPAaHNYHUN KNOHU, KOUTO HE MOrIaT A4 6'b,£|,aT 3dalUNTEHU

Mehta SK, Stolker JM, Frutkin AD, et al. Suitability of saphenous vein graft lesions for the use of distal embolic protection devices. J
Invasive Cardiol 2008;20:568—70; and Mehta SK, Frutkin AD, Milford-Beland S, et al. Utilization of distal embolic protection in
saphenous vein graft interventions (an analysis of 19,546 patients in the American College of Cardiology—National Cardiovascular Data
Registry). Am J Cardiol 2007;100:1114-8.
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3all0 AUCTaNHATa NPOTEeKUMA He
BUHArm e edpeKTuBHa?

Embonunsauus npm Ha4yanHoOTo NpeMmMHaBaHe Npe3 nesmara?
Okny3us Ha cbaa Npu Ha4YanHoOTO NpeMmMHaBaHe npes nesmara?
He nbnHo 3axBawlaHe Ha eMBONOreHHUs1 matepuan ot punTbpa
Jlowa no3uumsa Ha punTtbpa

Pa3smecTBaHe Ha unTbpa

EmOonusaumsa no Bpeme Ha BaeHeTo Ha ounTbpa

YBpena Ha cboBaTa CTeHa No BpeMe Ha oTBapsiHe Ha ounTbpa

OTaoensiHe Ha MegmnaTopu/mMarnky YacTmuu, KOMTO He Morar Ja ce 3axBaHaT oT dunTbpa

© o N o 0 A~ W DR

Embonnsauns guctanHo ot puntbpa

10. No-flow ¢ puntbpa — PUNTLPLT € NPenbIHEH

CH



MeankaMeHT-u3nb4Ball CTEHT
U MeTarieH CTeHT”?



ADEPT: Self-Expanding BMS, PES Both Suitable for
Saphenous Vein Graft Lesions

Table 2. Clinical Outcomes at 6 Months®

BMS DES
(n=27) (n=30)

IMACE 1.1% 10%
|Cardiac Death 3.7% 0
MI 0 6.6%
TLR 7.4% 3.3%
ICABG 0 3.3%
|Definite/Probable Stent Thrombosis 3.7% 0

4 p=NS for all.

L [T

lisselmuiden AJJ. Randomised comparison between self-apposing bare-metal and paclitaxel-eluting
coronary stents for the treatment of saphenous vein grafts. Presented at: EuroPCR; May 20, 2014;

Paris, France.



Drug-Eluting vs. Bare-Metal Stents In
Saphenous Vein Graft (SVG) Lesions

ISAR-CABG: Randomized, superiority trial in 610 pts.

1-Year Follow-up (n[iiso’s) (nihgf;’?) P Value
Death/MI/TLR (Primary Outcome) 15.0% 22.1% 0.02
TLR 6.8% 13.1% 0.01
Stent Thrombosis 0.7% 0.7% 0.99

DES reduced angiographic restenosis at 7 months (15% vs. 29%; P < 0.0001).

Conclusion: In high-risk SVG lesions, DES cut TLR rates almost in half,
leading to an overall decrease in late outcomes.

Mehilli J, et al. Lancet.
2011. Epub ahead of print.
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Na3Boaun (B bl ycrnosua)

Mauuentute, nognoxkeHu Ha PCl cneg CABG nmat sucok npoueHT MACE.

MpoueHTbT Ha noBTopHUTe PCl e 6nM30 pgo 50% wu BEepoOATHO € CBbpP3aH C HUCKOTO
nsnonssaHeto Ha DES.

B cpaBHeHMe C MbXKeTe MeHuTe ca ¢ no-BuCOKa 4dectota Ha PCl chegq CABG, KoAato e
U3BbpLUEHA NO-pPaHo.

BpoAT Ha 3acerHatuTe cbAoBe Npeaun XMpyprua e npeaukrop 3a SVG oknysma go 6 r.

ApTepuanHata NpoXxoaAMMOCT Ha NpuUcagKaTta He e cBbp3aHa ¢ 6poA 3acerHaT cbaoseTte npeau
Xxupypruma.

CTBON0OBA CTEHO3a U IeBOKamepHa AUCPYHKLUUA Ca 3HAYMMM NPEeaUKTOPU Ha CMBPTHOCTTA A0
ir.
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3aKNI04YEeHNA U NPenopPbKU:

SVG e poHAuB, NO cBOATA CblHOCT HecTtabuneH u PCl ce cBbp3Ba
C BUCOKa 3a60n1eBaemMoCT U CMbPTHOCT

EPD Hamanasa nepunpoueaypHUTE YCAOXKHEHMA U CTerneHTa Ha
rpua npu nHTepseHunn Ha SVG

DES cnpamo BMS BepoATHO nmat npeaAnMCTBO

N30AarBaHe Ha cBpbXxeKCnaHanpaHe Ha CTeHTOBETE MOXKe [d
HaMaJ11n NPOAANncC Ha MNJiakdTa " EM60!'II/I3aLI,MFI

CBoboaHaTa ynotpeba Ha Ba3oannatatopm moxe aa 6vae nonesHo

e



bnarogaps 3a
BHUMaHUeTo!




Table 2. Comparizon of different modalities in preventing no-reflow.

Disadvantages

Advantages

Distal occlusive devices

1. Technical complexiry
2. Requires crossing the lesion
3. Cost

4. lschemia during occlusion
5.Risk of distal trapping in the stent

. Reduces MACE independent of
vessel size

Proximal occlusive devises

1. Ischemia during occlusion
2.Cost

3. Ostial lesions cannor be treated
4. Technical complexity
5.Reguires 8 French system

1. Reduces MACE similar to distal
occlusive devices

2. Does not require to crossing the
lesion

3. No risk of device trapping in stent

Dristal filter devices 1. Requires adequate distal vessel size 1. Technically less challenging than
2. Smaller particles can still pass the pores distal or proximal occlusive
3. Cost devices
4. May not complerely seal the distal Z.Reduces MACE compared to
vessel occlusive devices
5. Passage of filter across a lesion can be
difficulr
6. Risk of trapping the filter in the stent
Nicardipine 1. Minimal hemodynamic effect in 1. Easy to use
recommended doses 2. Mot costly

3.Low MACE rare using nicardip-
ine during SVG interventions 27

4. No device manipulation needed

5. Reduces contrast and radiation use

6. Shorten interventional time

MACE = major adverse cardiac events; 3VG = saphenous vein grafi.




PCIl nnn noBTopHa CABG

3a PCI

* [lpoxoanmu
apTepuanHu rpadToBe
* > 2 MPOXOANMU
rpadToBe

* 1-3 BUHOBHW J1Ie3UMU

* HeasekBaTHMU
KOHAYUTU

* Hepgmabetnuym

* [lpeagnoyntaHue Ha
naymeHTa

3a CABG

* SVG kbm LAD

* BucokocteneHHa
AereHepauunsa Ha SVG
* >3 BUHOBHU J1€3UU
* O 25-30%

* lnaber

e KnanHo 6oaHu/ JIK
PEeKOHCTpyMnpaHe
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Fischell n cbTpya. VS SAFER u PRIDE

e ®apmaKkosiorMyHaTa 3aWwmTa BoAM A0 MHOro Aobpu pesyntatm B

CpaBHEHMEe C U3M0/I3BaHETO Ha 3aLlMUTHUN YCTPOCTBA

* O6bwumar npoueHT MACE 3a 30 gHu e 4,4%, 6€3 CMbPTHMN UHUNOEHTH,
MUOKapaeH WHPapKT wuanm noBTopHU TLR no 30 aHu cnep

AexocnuTaansaums

CH
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ADEPT: Self-Expanding BMS, PES Both Suitable for
Saphenous Vein Graft Lesions

Table 1. Angiographic Outcomes at 6 Months

BMS PES P Value
(n=11) (n=16)
|Late Loss, mm 0.71 +£1.36 04+0.7 .88
|Binary Restenosis 18.2% 6.3% .55
|Lesion Length, mm 25.85 £ 5.21 262271 NS
IRVD, mm 3.15+£ 047 3.1+06 NS
IMLD, mm 222%1.16 25+£09 NS
|Diameter Stenosis 28.55 + 38.10% 17.8 £27.7% NS

lisselmuiden AJJ. Randomised comparison between self-apposing bare-metal and paclitaxel-eluting
coronary stents for the treatment of saphenous vein grafts. Presented at: EuroPCR; May 20, 2014;
Paris, France.



