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Historie revaskularizaci

PTCA (PCI)
CABG (AKB)

1964 — CH.T.Dotter — koncept remodelace
1953 — Murray arterie
prvni experimentalni AKB (bez MTO) - IMA 1977 — Grintzig, Myler, Hanna — prvni
1953 — Gibbon — prvni MTO peroperacni POBA
1960 — Goetz — sutureless technika — IMA 1977 — A. Griintzig — prvni PTCA na RIA
1964 — Kolesov — prvni nasiti dist. IMA (POBA)
1962 (Sabiston), 1964 (Garrett), 1966 1986 — implantace prvniho koronarniho
(Kahn) a 1967 (Favloro) operace v MTO za stentu (Toulose, FR)
pouziti Stépu z VSM 2003 — prvni DES (lékovy stent)
28.10.1970 — IKEM — prvni CABG v CSSR 2012 — Absorb — prvni BVS
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Historie revaskularizaci

1986, F. Loop et al.: ,,... dlouhodobé prezivani po CABG bylo signifikantné véetsi pri

pouziti IMA nez SVG“

éra kompletni aterialni revaskularizace
LIMA,
RIMA
a. gastroepiploica
a. epigastrica inf.
a. radialis
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Zivotnost by-passti

4
udaje ze 70.let PRAGUE-4 (2004)

za 1 mésic je uzavreno cca 10% Zilnich Stépu
(trobmadza)

za 1 rok ... 20% (fibrointimalni hyperplazie)
za 5let ... 30% (AS zmény)

za 10 let ... 50%

z pruchodnych Zilnich stéeptd ma za 10 let
polovina vyznamnou stendzu

¢asna prlchodnost na konci hospitalizace
* 94% ve skupiné s MTO

 87% ve skupiné bez MTO

1 leta pruchodnost Zilnich Stépu:

 59% ve skupiné operovanych v MTO
 49% ve skupiné bez MTO

Pricina rozdilu? prokatetrizovana populace, vétsina lézi intervenovana pomoci PCI; k
chirurgickeé revaskularizaci prichazeji pacienti starsi s difuznéjsimi zménami na koronarnim
recisti; problém pritoku graftem, kapacitou periferie, vyssi podil diabetikd, ...
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Zivotnost by-passti
Post CABG - Expectations

CABG long-term efficacy Graft patency (10 years)
hampered by graft failure and
native coronary artery disease

progression#s

LIMA: 85-95%

40%
occluded

RIMA: 85-95%

30%

10y SVG patency ol

30%
significant disease

RA: 89-91%
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«. 1995 Mar 23;75(9):9C-17C

Zivotnost PC

« POBA - cca 50% restenoza

« PCI-BMS
« Casne — riziko trombozy (akutni, subakutni, pozdni, velmi pozdni)
» dlouhodobé - riziko restenozy, multifaktorialni

Postproceduralni Délka 1éze
In-stent MLD 10 mm 15 mm 20 mm 25 mm
Diabetici
35 % 39 % 43 % 46 %
23 % 26 % 30 % 33 %
15 % 17 % 19 % 22 %
9 % 10 % 12 % 14 %
Nediabetici
27 % 30 % 33 % 37 %
17 % 19 % 22 % 25 %
10 % 12 % 14 % 16 %
6 % 7% 8 % 10 %

« PCIl - DES: cca 6-8x redukce rizika in-stent-restenozy

; KRAJSKA N Engl ) Med 1996;335:217-225 .v, Ka rd IOV'c'i S ku | é rn I’
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In stent restendza = intimalni
hyperplazie

Mohutna makrofagova a obrovskobunécna reakce

u diabetika s koronarnim stentem
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Diabetes a in-stent restend6za
e vySSi vyskyt restendz

e role proliferace bb. hladké
svaloviny cév

* role proteoglykan(

e role trombdzy
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Pocty indikovanych k CABG z KNTB Zlin

M FNOL mCKTCH mliné

17% 16% 15% 13% 14% 12% 15% 15% 18% 16% 15% 15% 11% 8% 10%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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rok SKG SKG % PCl |PCI post|% vSech| % z SKG post | PCl na | % z SKG post | % z PCI post re % z SKG | Hybrid
celkem | post celkem | CABG PCI CABG graftu CABG CABG CABG post PCI
CABG CABG
2009 | 1946 109 5,60% 683 31 |4,54% 28,44% 16 14,68% 51,61% 4 3,67% 0
2010 | 1960 136 6,94% 750 42  |5,60% 30,88% 10 7,35% 23,81% 3 2,21% 0
2011 | 2053 | 135 6,58% 719 45 |6,26% 33,33% 14 10,37% 31,11% 3 2,22% 1
2012 | 2187 143 6,54% 765 58 | 7,58% 40,56% 14 9,79% 24,14% 4 2,80% 2
2013 | 2093 134 6,40% 728 57 |7,83% 42,54% 19 14,18% 33,33% 2 1,49% 2
2014 | 2185 148 6,77% 795 65 (8,18% 43,92% 19 12,84% 29,23% 3 2,03% 3
2015 | 1956 136 6,95% 127 61 (8,39% 44,85% 19 13,97% 31,15% 3 2,21% 2
2016 | 1955 147 7,52% 763 61 |7,99% 41,50% 21 14,29% 34,43% 4 2,72% 4
2017 | 1945 136 6,99% 759 61 |8,04% 44,85% 17 12,50% 27,87% 6 4,41% 1
2018 | 1851 120 6,48% 691 65 19,41% 54,17% 19 15,83% 29,23% 1 0,83% 4
2019 | 2088 133 6,37% 775 62 |[8,00% 46,61% 23 17,29% 37,10% 4 3,00% 1
2020 | 1825 96 5,26% 726 40 |5,51% 41,67% 8 8,33% 20,00% 4 4,16% 1
2021 | 1898 106 5,58% 753 56 | 7,44% 52,83% 15 14,15% 26,78% 2 1,89% 0
2022 | 1938 106 5,47% 790 48 |6,08% 45,28% 5 4,72% 10,41% 5 4,72% 2
2023 | 1978 113 5,71% 122 57 |7,89% 50,44% 11 9,73% 19,20% 4 3,54% 0
2024 | 1855 95 5,12% 729 42 |5,76% 44,21% 10 10,52% 23,81% 3 3,16% 0
2025 | 1720 93 5,41% 712 45 16,32% 48,39% 7 7,52% 15,00% 1 1,07% 0
R O CNICE \v’ Kardiovaskularn
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| Katetrizace u pacientu po CABG

; :Eajosé(AﬁICE Statisticka data KVC Zlin ll Ka r‘d Iovaskulérnl,

TOMASE BATI centrum Zlin




Co rikaji guidelines?

Repeat revascularization is indicated in patients with a large area of ischaemia or severe symptoms despite medical
84,334

therapy.

If considered safe, PCl should be considered as first choice over CABG.

CABG

IMA is the conduit of choice for redo CABG in patients in whom the IMA was not used previnusl}r.m

Redo CABG should be considered for patients without a patent IMA graft to the LAD.*#03%13%4

PCI

Distal protection devices should be considered for PCl of SVG lesions.***+>%>"

PCI of the bypassed native artery should be considered over PCl of the bypass graft. C I
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' Kdyz PClI, tak kde?

Postizeni
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Kdyz PCl, tak kde?

Repeat Revascularization in Post-CABG Patients: Options for Therapy

Arterial graft PCI

XXXXIXKXXXXXX

AXRXXAXIXX XXX

Native vessel PCI

Venous graft PCI

AXIXXRXXKXXXX

TXXRXTRXXA. OO
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Co muze postihnout bypass?

* Trombdza (hodiny — tydny)

— spojena s poskozenim pfi ziskani zily, poskozenim endotelu (antiagregacni
pUsobeni NO a prostacyklina), chlopnég, vytok,...; az 10% graftl uzavren
béhem prvniho mésice (vétSinou asymptomaticky)

* Intimalni hyperplazie (mésice)

— meéneé vyjadrena, terén pro nasednuti AS, nasledek ischemie a reperfuze

béhem implantace

* Aterosklerdza (mésice a roky)
— difuzni, koncentricka, s tenkou nebo chybégjici fibrozni cepickou
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Déleni dle casoveho vztahu PCl k operaci

e Casné PCl po kardiochirurgické operaci — doména cathlabl v rdmci
komplexnich kardiovaskularnich center

* Pozdni PCI u pacientl po CABG — nas denni chléb
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PCl nebo reCABG?

 ReCABG — 2-4x vysSi mortalita nez u primooperace

e Pokud je to technicky mozné, pak PCl (ackoliv vysSi mortalita, vyssi
riziko periproceduralniho IM a vyssi riziko restendzy nez u pacientu
bez CABG)

* Pokud je to technicky mozné, pak PCl na nativni tepné

KRAJSKA . ,
ng NEMOCNICE v Kardiovaskularni

TOMASE BATI centrum Zlin



Kdy je intervence indikovana

* Pfitomnost symptomu navzdory optimalni farmakoterapii

* U asymptomatickych pacientl v pripadé priukazu ischemie vice nez
10% masy myokardu LK
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SVG Failure: Therapeutic Options

[ SVG lesion J

Y

[ Need for additional revascularisation? } -=2- :[Correspondmg native coronary lesion complex?}

O O

IYes E E IYes
LIMA to LAD feasible? } --Me_ S :

{ SVG lesion complex? } S
. IYes ;
Yes | :

No ; i No
g ——_— : [ Able to treat native lesion? ] '
E ENo E
; Yes A oL
[ Consider redo CABG J [ Native lesion PCI }#{ SVG PCI }

CTOmiue e % OPTIMA

& HIGHER RISK PCI




Katetrizace u pacientu po CABG
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Post CABG - Graft Intervention?

Venous bypass graft PCI associated with periprocedural complications and adverse long-term patient outcome

AARIRKKIAARXX

XXOOXXXXXX

Diffuse, friable Distal debris Increased risk of Accelerated
atheromatous embolization / No- periprocedural Ml in-stent restenosis
p|aques3s,37 reflow phenomen0n37-38 and mortalityss3 [ occlusions3s-39

36. Xenogiannis et al. JACC Cardiovasc Interv 2019 [ 37. Xenogiannis et al. Circulation 2021 | 38. Beerkens et al. CCI 2021 | 39. Redfors et al. Circ Cardiovasc Interv 2017

% CRF’

CTOrws sz %3 OPTIMA

& HIGHER RISK PCI



SVG PCI Outcomes

Worse Outcomes vs. non VG PCI

Hazard ratio HR (95% CI, p-value
]

All-cause death N —— 1.43 (0.94 - 2.19, p=0.10)

Cardiac death = { 1.85(1.11 - 3.09, p=0.02)

Myocardial infarction 2.30 (1.57 - 3.38, p<0.0001)

1
)
|
)
1
|
1
1
|
|
|
Stent thrombosis Al - 4 2.66(1.10 - 6.45, p=0.03)
;
1
Ischemia driven TVR : —.— 1.82 (1.37 - 2.42, p<0.0001)
1
|
Major adverse X ———i 2.34 (1.69 - 3.23, p<0.0001)
cardiac event '
1
|
Target vessel failure : .- 1.82 (1.45 - 2.28, p<0.0001)
:
1
Bleeding % 0.99 (0.68 - 1.46, p=0.97)
1
;
1.0 20 30 50 100 5

Favors SVG PCI Favors Non SVG PCI

Redfors et al. Circ Cardiovasc Interv 2017

% CRF’

CTO PLUS Sfickermisk e

Substantial 4y TVF

¢ 2 DIVA .
' TVF during long-term FU
50 1
| = DES
= =BMS
30 +
% |
20 1 Log-Rank =0.73
Totaré\:/aelxti;oé:g
10 1 Hazard Ratio of DES Relative to BMS = 1.11

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
No. at Risk Months Post-Randomization

DES 292 277 263 245 229 213 194 175 158 131 114 97 78 S8 52 43 33 24
BMS 305 292 274 260 241 225 206 187 168 149 134 109 9 74 61 46 38 22

Lancet. 2018;391:1997-2007
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SVG PCI Should not be Performed in Chronic VG Occlusions

- n . v 3. In patients with a chronic occlusion of a SVG, percutaneous revascularisation
3: No Benefit of the SVG should not be performed (7,8).

3. Lawton et al. JACC 2021 I 40 L Campeau, NEJM 1984 | 4 | B Fitzgibbons et al. JACC |996 | 42 M BOUY&SSB et al. JACC 1991
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Specifika intervenci na zilnich graftech

* Mékké, na lipidy bohaté platy, s minimalni
fibrozni Cepickou

» Distalni protekce k zabranéni embolizace z
graftu do periferie

(-> periproceduralni IM)

e Vetsi stent?, nékteri naopak doporucuji
yundersized stenting”

* VVysoké tlaky (mékké léze se spoustou tuku
a trombu), ale opatrné, aby nedoslo k
rupture (tenci sténa)...

e BMS vs. DES

KRAJSKA . ,
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Angioplastika s pomoci filter wiru

=19708:1948 KNIBals., ZIin
19.02:2018 Alluraxper
14:45:40
245024
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Rekanalizace CTO bypassu

* Uspé&3nost 60-75%
e Spatné dlouhodobé vysledky
* Nevyzaduje-li stav jinak, primarné konzervativni postup

SKA . ,
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Co se honi intervencnimu kardiologovi

e Z levé ruky — bolava zada, horsi
manipulovatelnost katetry

* Delsi diagnostika (sondovani bypasst) ke ¥
/7

— vys$Si spotreba KL, vyssi davka | ,,w

oA

ol
\\q“\‘?&(//df%;_

e Kam to ten chirurg nasil???

 VetSinou stejné konzervativni postup
(44% vs. 44%)

e Obtiznéjsi plastika — komplexni
postizeni nativnich tepen, specifika :
intervenci na bypassech N =N\
v/ . ’ . . /\\“4{%. r'y//’}‘ WZZ/‘)
e Starsi polymorbidni pacienti (CHRI!!!) L =205 300&1 =
KRAJSKA : L
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Zilni bypass je jako...

* 1) Kolac

e 2) Bar

Kardiovaskularni
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Zilni bypass je jako...

... kolac
— je dobry, ale jenom se ho clovék dotkne a uz se drobi

.. bar
—vydrzi dlouho otevreny, ale jednou se stejné zavre

KRAJSKA . ,
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LIMA je jako:

e 1) Oko na puncose

e 2) Nokia 3310

Kardiovaskularni
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LIMA je jako...

... oko na puncose

— jen se ji dotknete a uz se pare

... Nokia 3310
— je spolehliva a vydrzi vam déle nez 15 let

KRAJSKA . ,
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Intervence na tepennych graftech

* Stendzy zejména na podkladé neointimalni hyperplazie — trauma
cévni steny béhem preparace -> nizké riziko distalni embolizace

* Az 60% lézi v misté dist. anastomozy — ke zvazeni POBA
* \/ysSSi pohotovost ke vzniku disekce
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Akutni koronarni syndromy

vzniklé uzaverem bypassu

* Horsi prognoza nez u ,klasického” IM (hospitalizacni mortalita
21%, 46% procent culprit graftd uzavrenych za 1R po rekanalizaci)

* Optimalni technika PCl neni stanovena - trombaspirace?, GPI lIb/llla?

* Intervence na bypassu (akutni ,,mekka“ |éze, ale s rizikem dist.
embolizace, moznost degenerativnich zmén distalné na graftu) x
intervence na nativni tepné (vétsinou dlouhé komplexni kalcifikované
postizeni, technicka narocnost, ale bez rizika embolizace)

KRAJSKA . ,
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\f] Amsterdam UMC

PCl of Native Coronary Artery versus
Saphenous Vein Graft in Patients with
Prior CABG (PROCTOR) Fﬁocron

TRIAL

a Multicenter, Open-label, Randomized Trial

Ruben W. de Winter, MD - On behalf of the PROCTOR Trial Investigatorst

Ruben W. de Winter MD, PhD Research Fellow
Dept. of Cardiology, Amsterdam University Medical Centers, The Netherlands

NEMOCNICE L
TOMASE BATI centrum Zlin
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The PROCTOR Trial

Where do we go: graft or native vessel?

2a

In patients with previous CABG,
if PCI of a diseased native
coronary artery is feasible, then
it is reasonable to choose PCl of

the native coronary artery over

PCl of the severely diseased
SVG (4-6).

6 14 Lawon o al. JACC 2021 | 15 Wrines ot al. EHJ 2024

Native vessel PCI

N\

gROCTOR

SVG PCI

RRRRKKKD

ERRKS
ERRRRKS
HHHHHX
00702020020,

NG
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TCT | @OPTIMA
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The PROCTOR Trial

Study flow

341 patients assessed for eligibility

121 ineligible
26 did not meet inclusion criteria
95 met exclusion criteria

¥

220 patients randomized

108 randomly assigned
to PCl of the native vessel

112 randomly assigned
to PCl of the SVG

Primary endpoint of this analysis

12 crossover to SVG PCI -+ — 3 crossover to native vessel PCI
MACE at 1 year

0 lost to follow-up 0 lost to follow-up
0 withdrew consent ] — 0 withdrew consent
L “—

All-cause Mon-fatal target  Clinically driven
moriality territory MI* target territony
revascularization

PClredated M1 accuring during the index proceduse was inchdid as part of the compesite eradpaint and
adjudicated .rccmuu'El 1o the SCA critenia | M1 acourning =48 hours altar the indes procedure was adjudicated
acconding to thi dth Universal Dalinicion

. TCT | #0OPTIMA
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The PROCTOR Trial

w Primary endpoint of this analysis: 1-year MACE &ory

MACE
100
Hazard ratio 2.14 (95% Cl 1.25 - 3.65)
_ Log-rank p = 0.004
£ 0
g
=
s
T
2 = MNative vessel PCI
3 = SVG PCI
E w
E 34.3%
E ’._‘_‘_l_.-._,_|—’—'_'_
a
o 0 120 180 240 300 360
MACE: all-cause mortality, non-fatal
Time since index PCIl (days) target termitory M|, clinically driven
target territory revascularization
Number at risk
— Native vessel PCI 108 89 82 76 74 74 7l
— SVWG PO 112 107 107 104 98 93 2
CRF
¥ Event rates are Kaplan Meier estimates | Comparizan by unmadjusted Cox regressian and kag-rank test TCT | @op-rlma
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The PROCTOR Trial

Mortality Target coronary territory Ml
100 100
Hazard ratio 1.59 (95% Cl| 0.45 - 5.64) Hazard ratio 2.12 (95% Cl| 1.08 - 4.17)
g Llog-rank p = 0.468 N Llog-rank p = 0.024
> = w0
|
o TP
E =— Native vessel PCI .E E =— Native vessel PCI
g — SVGPCI % z — SVG PCI
'.E 40 ] E 40
E 'E g
: ‘5
2 . g - 22.6%
S 5.6% E——f‘_ 11.7%
— _I—'_'-'_F'_
e - 3.6% .
o 60 120 180 240 00 380 0 & 120 180 240 300 360
Time since index PCI (days) Time since index PCI (days)
Number at risk Number at risk
— Mative vessel PCl 108 104 103 102 102 102 102 — Mative vessel PCI 108 a0 86 83 8 81 B0
— SWG Pl 112 111 111 111 109 109 108 — WG PCT 112 107 107 104 100 98 97
Event rates are Kaplan Meier estimates | Comparisan by unadjusted Cox regressan and lag-rank test Ewent rates are Kaplan Meier estimates | Comparisan by unadjusted Cou regression and lag-rank test
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PROCTOR

TRIAL

PROCTOR is the first SVG PCl showed Findings apply to Results challenges Long term results

randomized trial lower MACE (at 1Y) selected patients current guidelines awaited
Comparing clinical Lower rates of PCI- Both PCl strategies At 1-year clinical To determine whether
outcomes between a related M| and considered technically follow-up the early clinical
strategy of native  clinically driven target feasible, high advantage observed
coronary artery PCl coronary territory prevalence of with SVG PCl is
and SVG PCl revascularization complex native CTO maintained over time
lesions
1 TCT | #OPTIMA

KRAJSKA . ,
<>} NEMOCNICE v Kardiovaskularni

TOMASE BATI centrum Zlin



Jedna mala ,,ochutnavka“ z posledni doby

69-lety muz, DM(INZ), HN, exfumator, HLP

2019 CABG (LIMA-RIA, SVG-ACD) pro nalez: 90% dist. kmen ACS, 50% stenoza na rozhrani stf. a dist. ACS, uzavér ACD v
ostu komp. z heterokolateral, EF LK 35-40%

17.2.2026 reSKG pro zhorseni AP v poslednich 2 tydnech, bolesti i klidové, no¢ni, ustupujici po NTG, ECHO norm. fce LK:
Zaveér: 95% kalcifikovana stenoza dist. kmene ACS, 50% prox. RIA, patentni LIMA-RIA, 90% stenoza dist. RIA za
anastomozou, 95% stenoza prox. RIM, uzavér prox. ACD komp. patentnim SVG-ACD.
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PCl stenozy nativniho dist. RIA

Pokus o ad hoc PCI ztroskotal na nemoznosti projit i nejmensim balonem kalcifikovanym dist. LM
11.3.2026 elektivné: plan — rotablace na dist. LM a prox. RIA, POBA DEB na dist. RIA

Pro nestabilitu GC pouZita extenze Guideliner 7F. Balonem Sapphire
31,5/15mm dilatovano ve stenoze v dist. segmentu tlakem 16atm.

Rotapro 1,5mm 10x v celkovém trvani 2:54 . -
Dalsi dilatace balonem Sapphire 3 2,0/20mm tlakem 18atm

KRAJSKA . ,
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PCl stenozy nativniho dist. RIA

Lékovy balon Sequent SCB 2,5/20mm neprochazi pfes kmen, proto v LM dilatovano plvodnim balonem 2,0/20mm tlakem 18atm/15s.
Ani nyni lékovy balon neprochazi, proto Sequent SCB 2,5/20mm obtisknut v LM tlakem 10atm/30s. Dist. |éze oSetfena lékovym balonem Sequent SCB 2,0/15mm tlakem 10atm/60s.

Po 1 mésici od PCl je pacient zcela bez potizi ve smyslu APOD.
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Zaver

Narusta pocet katetrizovanych pacientl po kardiochirurgickych revaskularizacich

S pokroky v mediciné pribyva polymorbidnéjsich pacientt s komplexnéjsimi
nalezy

Intervence u pacientl po bypassech jsou obecné narocnéjsi
a rizikovejsi nez u obecné populace

Indikujici Iékar by mél vzdy zvazit rozhodnuti k rekoronarografii (samotna
,obecna” indikace + konkrétni pomér risk/benefit)
* MUzZe tim ¢astecné omezit , depresi” nékterych intervencnich kardiologt
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