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Definice CTO- 100% uzavér koronarni  tepny s TIMI 0-1 minimalné 3 mésice trvajici
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Koncensus k provadéni PCI CTO 2024

EAPCI/EACVI/ESC Consensus Statement on

Evaluation for Consideration of CTO PCI

CTO detected Key Recommendations:

et CTO PCI success rates exceed 80-90% in experienced
Angina Hoalth status centers — meant for relief of symptoms NOT survival

(CCS, SAQ) Gol (EQ-50)

Comprehensive preprocedural assessment using ECG,
_ _ echo, stress imaging — data to Heart Team Review
Ad-hoc CTO PCI discouraged; proper planning

Normal wall motkon or Akinesia or dyskinesia Hormal LV function LY dyshunction

hypokingsis in CTO lemitary in CTO tarritory required
Significam |:_|:_hl:!'l1la [ Significant ischemia . .
andl viability _ and viahility' Use of advanced imaging (CCTA, IVUS) for procedural
guidance.

Consent process should specify details (e.g.
techniques likely to be used)

.'I'E!-]

z : . 4 Viability with MRI or PET recommended prior to CTO
Revascularisation s advised | | OMT and folkow-ug conakened i selactad caves ontys PClI for LV dysfunction (only for selected cases)

Galassi AR et al, Eurointervention.2024,20:3174-e184



Posouzeni benefitu a nevyhod PCI CTO

Vyhody Nevyhody

Redukce nebo odstranéni AP a ischemickych ekvivalentil, zlepSeni Rizikovost vykonu, pfedevS§im retrogradnim ptistupem
vykonnosti a kvality Zivota prokdzané klinicky 1 v prospektivnich

studiich

ZlepsSeni regionalni a celkové kinetiky LK, pokud je zachovana Dikaz pouze z registri a malych studii, metaanalyz, chybi
viabilita postizené oblasti prospektivni randomizované studie

ZlepSeni prognozy pacientll Pouze z registrii a malych observacnich studii, chybi prospektivni

randomizované studie

ZmenSeni nasledki ptisti akutni koronarni piihody Chybi validni studie
Pozitivni vliv na arytmie Chybi validni studie

Vhodna alternativa pro pacienty po CABG s LIMA a Vysoka cena vykont, vysoké naroky na erudici operatort
pro inoperabilni nebo vysoce rizikové pacienty




Meta-Analysis of CTO PCl vs. OMT

Included 4 RCTs + 3-4 additional propensity-matched observational studies
No differences in MACE, repeat PCI, or Ml

CV Death

Study name Subgroup within study Statistics for exch study Odds ratio and 95% Q
Odds Lower Upper
ratio limit limit ZVauo pVaue
Jang JW 0423 040 09%1 -20% 009
Ladwmiec A 0725 0357 1472 088 0374
Tomaselo SO 0331 015 03 287 0004
0478 0220 074 3086 000
Horviquest J (EXPLORE trif) RCT 9614 0513180167 1514 0130
SeungJung P (CECISIONCTO traf) RCT 0519 0215 129 1484 0143
Wornie G (EuroCTO trid) RCT 2754 012 574 0653 054
Mashayokh K (Revase trial) RCT 0495 005 5418 05% 055
0970 025 3306 008 09%1
0523 037 0810 290 0004

02 05
CTO PCI

Lower CV death driven by observational data alone,

with a great degree of heterogeneity
N

lannaccone et all CCI 2018



Meta-Analysis of LVEF Change after CTO PCI

34 observational studies, 2735 patients
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Rozdily v doporucenich v EU a navrhovanych novych v USA

CTO-ARC
Circulation

R dati Class® | Level* o
ecommendations i Definitions and Clinical Trial Design Principles TREATMENT oF CTO

for Coronary Artery Chronic Total Occlusion
Therapies
followed by provisional balloon angioplasty CTO-ARC Consensus Recommendations COR | LOE

Stent implantation in the main vessel only,

RECOMMENDATION
with or without stenting of the side branch,

IST Ccommended fOl PC' O{ blfUrCathn Ybarra LF, Rinfret S et al. Circulation. 2021;143:479-500.

IN PATIENTS WITH SUITABLE ANATOMY WHO HAVE REFRACTORY ANGINA ON
MEDICAL THERAPY, AFTER TREATMENT OF NON-CTO LESIONS, THE BENEFIT OF

Percutaneous revascularization of CTOs _ PCl or A CTO 10 IMPROVE SYMPTOMS IS UNCERTAIN,

should be considered in patients with angina F
resistant to medical therapy or with a large B EVASCULARIZATION TO IMPROVE SYMPTOMS IN

area of documented ischaemia in the terri-
)9 £ ,‘ 663 o
tory of the occluded vessel.”“”*>" multice
IN PATIENTS WITH REFRACTORY AMGIMA DESPITE MEDIGAL THER: |

deﬁno FISNWICANT CCrOl (ARY ATIRY 3TNIFED AN1SNABLE TO REVAE
In true bifurcation lesions of the left main, REVASCULARIZATION IS REGOMMENDED TO |MPROVE SYN

lesions.”””

0 UNDERWENT SUCCESS

PAT
the double-kissing crush technique may be

preferred over provisional T-stenting.®*®

l discussions of of treati 5 5 well as the
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Prehled uspésnosti PCI CTO na Kardiologii na Bulovce
v letech 2014-2017

'RTRR

rok 2014 rok2015 rok 2016

m celk.pocet pacientt(%) B Uspesna PCl per protokol(%) B Uspésna PCl per pacient(%)

rok 2017




Prehled uspésnosti PCI CTO v letech 2015-2020
/Kardiologie na Bulovce s.r.o./

Celkovy pocet pac.(n) 75

Usp&sna PCI per angioa 57
klinicky protokol(%)

Uspésna PCI per 65
pacient(%)




Cil prace

* Porovnat soubory pacientii s S PCI CTO s pouzitim komplexni hybridni revaskularizace /2021-2024/ a bez
pouziti komplexni hybridni revaskularizace /2021-2024/

* Retrospektivni analyza

* Prozkoumat demograficke, klinické, angiografické a proceduralni

rozdily v obou souborech a porovnat angiografickou a klinickou uspé&snost vykonu

Pacient s uspésnou PCI CTO- dosazena revaskularizace povodi s TIMI 2-3, bez okludujici disekce,

v priab¢hu intervence

Pacient s netispéSnou PCI CTO - nedosazena revaskularizace postizené tepny s TIMI 2-3 po PCI CTO



Hybrid Strategy Treatment Algorithm

1. Ambiguous proximal cap
2. Poor distal target
3. Appropriate “interventional” collaterals

/ \

Lesion length <20 mm

no

Antegrade Antograde dlssectl Retrograde Retrograde
E *—@ truo lumen dissection
ncture

and s




Soubor pacientii (PCI CTO 2021-2024)
klinické data

Pocet pacientii(n) 273

V¢Ek pacient-primér, min-max, (roky) 69,3 (40-91)

Pohlavi M/Z (n) 185/88

Diabetes mellitus (n/%) 164/ 60%
Arterialni hypertenze(n/%) 232/88%

HLP (n/%) 257/94%

Koufeni (n/%) 110 /40%
Pacienti po IM (n/%) 150/57%

Prtkaz viability+ ischemie( n/%) 240/88%
Klinické symtomy ICHS —AP(n/ %/ primér AP CCS) 220/ 80%/ 2,6

Klinické symtomy ICHS-ND (%/ primér ND NYHA)  84/31%/ 2,6

Primérny pocet antianginoznich 1€kt 2,2




Soubor pacienti (PCI CTO 2020-2022)

angiografické data

Pocet pacientti(n)

Pocet postizenych tepen(plirmer)

Pocet CTO na 2 tepnach (n/%)
Onemocnéni kmene ACS (n/%)
Uzavér ve stentu (n/ %)

Pacienti po AKB ( n/%)
Primérna EFLK (%, min.-max.)
Postizeni ACD (n/%)

Postizeni RC (n/%)

Postizeni RIA (n/%)

Opakovany vykon (n/%)

Primérné J-score ( primér/min-max.)

273

2,1

716%

8/7%

17/14%
18/14,9%
49,9% /[20-73/
62/ 51%l/

33 127%l/

26/ 22%l/

30/24,8%/

2,16 /0-5/




Kriteria pro rozdéleni pacienta

* Dualni ptistup + ev. vodici katetr do ACS 1 ACD+ vodice v » Piistup a vodici katetr pouze do tepny s CTO
obou

¢ Bez dualniho nastiiku
e Dualni nastiik

* Primarné AWE pfistup, ADR pouze jako rescue technikou
* Dostatecné vybaveni pro vSechny 4 ptistupy paralelni vodic, StAR, LAST, miniSTAR

(AWE, ADR, RWE, RDR) - ADR pfistup s vyuzitim Stingray
balonku+ vSech star§ich technik- STAR, LAST, miniSTAR,

retrogradni pfistup s vyuzitim modernich mikrokatétru a vodi¢u/ * pfiistup s vyuzitim modernich mikrokatétru a vodici/ Corsair

Corsair 130, 150, Caravel 130,150, Turnpike, Finecross 130,150, 130, 150, Caravel 130,150, Turnpike, Finecross 130,150, Gaia
Gaia family vodice, Fielder XT, Confianza pro 12, Hornet 14, family vodice, Fielder XT, Confianza pro 12, Hornet 14, Sion

Sion family vodi¢e, RG3..., dualni mikrokatétry, guiding family vodice, dualni mikrokatétry, guiding extenze,

extenze) .

1 intervencni kardiolog
2 intervenc¢ni kardiologové




Srovnani souboru pacientu s hybridni a nehybridni CTO PCI
demografické a klinické data(2021-2024)

Soubor pacientii (n=273)

VeEk (prumér , max-min/roky/)

Pocet Zen v souboru( n/%)

DM (n/ %)

Arterialni hypertenze (n/%)
HLP(n/%)

Koufeni(n/%)

IM v anamnéze(n/%)

AP ( % pac./pramér stupné dle CCS)

ND/% pac./primér stupné dle NYHA)

Hybridni PCI CTO(n= 120)

67,7 (40 -81)
38 ( 31,8%)

44 (36,7%)
96 (80,2 %)
105  (87,6%)

47 (39,2%)

57 (47,5,%)
75%l ( 2,7)
25% (2,9)

Nehybridni PCI CTO(n=153)

68,1 (52-91)
34 (22,2%)

56 (36,6%)
121 (79,1%)
131  (85,6%)
68 (44,4%)
40 (59,7%)
76% (2,6)

24% (2,8)




Srovnani angiografickych parametru

CTO postiZzeni/n= 120/ CTO postizeni/n=153/

77pts/50%/

@ ACD ERC ERIA

@ ACD @RC ERIA




Srovnani angiografickych parametru

Angiografické parametry Hybridni PCI | Nehybridni PCI p/vyznamnost/
CTO(n=120) | CTO (n=153)

pocet postizenych tepen (praimér) 1,95 2,15
Postizeni kmene ACS(n/%) 6 /5%/ 8 /5%/
CTO ve stentu(n/%) 11 /9%/ 13 /8%/
2-cévni CTO postizeni( n/%) 10/ 8%/ 10/8%/
J-score (pramer) 2,65 1,76

Opakovany PCI CTO vykon(n/%) 15/13%/ 38/25/

EFLK ( %) 50,5% 49,5%
Spotieba KL(ml) 235,3 264.6

RTG davka/kerma/ mGy 1148 1984,7




Angiograficka a klinicka uspéSnost a periproceduralni rozdily

Angiografické parametry Hybridni PCI | Nehybridni PCI p/vyznamnost/
CTO(n=120) CTO (n=153)

Angiografickd GspéSnost PCI CTO  88,1%
(%)

Klinicka uspésnost PCI CTO (n/%) 86,2%
Pocet mikrokatétri/1 vykon 1,1
Pocet vodicti /1 vykon 51 4,3

Pocet vodict Gaia/l vykon 1,2 1,64

Vyuziti guiding extenze (n/%) 30/25% 12/8%

Vyuziti dudlniho mikrokatétru(n/%) 12/10% 2/1,3%
Pocet stentti/1 uspésny vykon 2,4 1,1

Délka vykonu(min) 87,5




Vysledky PCI CTO 2021-2024

Angiograficka a klinicka uspesnost PCI CTO 2021-2022 a 2023-2024
2021-2022 2023-2024

ANGIOGRAFICKA USPESNOST /%/ KLINICKA USPESNOST /%/ ANGIOGRAFICKA USPESNOST /%/ KLINICKA USPESNOST /%/

celkové Hybridni PCI CTO Nehybridni PCI CTO




Strategie vykonu
hybridni PCI CTO

N=120
pts

N= 120 pts

Primarni strategie

OAWE BADR BRWE BERDR

Uspé&3na strategie

N Technika extendovaného

OAWE BADR BRWE HERDR




Rekanalizac¢ni vodic€ pri hybridnim PCI

Rekanaliza¢ni vodi€ vedouci k uspésné PCI CTO

Confianza
prol2 -
Spts

DGaial M@Gaiall M@Gaialll @Pilot200 M[@Fielder XT M Confianzapro12 OHornet14




Koronarni vodiCe a mikrokatétry-dynamicky narust pestrosti vybéru+ ziskani zkusen¢ho PCI
CTO operatera

PCI CTO/rok 2018/

Pouze 1 typ mikrokatétru(QuickCross Hybridni PCI CTO / roky 2021-24/

Celkovy pocet + Sion Black, Sion Bue, Miracle 6, RG3, Conguest
Gaia | pro, Hornet 14, Astato 20, .....

Gaia Il
Gaia Il
Whisper LS
Pilot 200

Corsair, Turnpike, Finecross,
Carravel vSech rozmért a
Fielder XT subtypt....+ regulovatelny
Fielder XT-A mikrokatétr Venture

Fielder XT-R

+ dualng m: : :
Confianza pro12 dualni mikrokatétry, 3 varianty

_ guiding extenzi a balonek
slioi Stingray




Komplikace vykonu

0
3

Perforoce s tamponadou a 11/4%/
nutnosti perikardiocentézy

NCMP 0 0 0
Celkove n/%/ 4 (3,3%) 10 (6,5%) 14 (5,1%)




Diskuse

Retrogradni PCI CTO u pacientii s MVD
vySSi poCet komplikaci pri retrogradnim pristupu

Kampaliotis et all, Circ. Interv.2016

M Overall

M Retrograde

| Antegrade-only

p=0.314

>0.99
P 0.6%

0.7%
4%

03% 03%23% 03 03% 0.3%
B .

Stroke Emergency Re- Pericardio-
PCl centesis




Progress-CTO complications score

PROGRESS CTO
complications score

Scoring system

Patient age
> 65 years

+3 points

CTO length
223 mm

+2 points

Use of the
retrograde
P approach
mmmmmmammmmmmﬁm atpeicatitll o skl
s G .'aeeaqermc ﬂ% B 7ns olkchro
Al X ANEBSt R A ST BB Stal G 4438 %MEW(PR -

Heart Assoc 2016:5

Risk of Complications

2 5 points
6.6% risk

3-4 points
2.0% risk

0-2 points
0.2% risk




Z.avér

* Pi1 PCI CTO hybridnim ptistupem jsme dosahli v letech 2021-2022 angiografické tispéSnosti
86% a Vv letech” 2023- 2024 angiografické tispésnosti 89%,

(Zahrani¢ni top PCI CTO centra dosahuji tispéSnosti 93-97%!11)

. 13?% (;r;)vnéni s nehybridnim pfistupem nedoslo k zasadnimu nartstu klinicky zavaznych komplikaci/
,3%

* Nedoslo k podstatnému zvySeni RTG davky, délky vykonu a spotteby kontrastni latky ve srovnani s
nehybridnim pfistupem

Zvyseni dostupnosti pestré skaly vodicl, mikrokatetri, a dalSiho specifického CTO vybaveni a tim

* dochdzi k narustu ceny za vykon/ vyssi spotfeba mikrokatetrt, vodica, stenti, guiding- extenzi, Casté
pouzité 1VUSU,

* K dal$imu riistu uspéSnosti vede pouze systematicky riist zrucnosti/ idealn€ v tymu 2 1ékaii/, proktoring
s top CTO specialisty ze zahraniCi a dalsi navySovani teoretickych a praktickych v€domosti pii CTO
akcich(kongres, workshop...)







Rozdily v doporucenich v EU a navrhovanych novych v USA

Recommendations

Stent implantation in the main vessel only,
followed by provisional balloon angioplasty
with or without stenting of the side branch,
is recommended for PCI of bifurcation

58

lesions.””"

Percutaneous revascularization of CTOs

should be considered in patients with angina

resistant to medical therapy or with a large
area of documented ischaemia in the terri-

659663

tory of the occluded vessel.**”

In true bifurcation lesions of the left main,
the double-kissing crush technique may be

preferred over provisional T-stenting.®’

Class®

CTO-ARC

Circulation

Level

Definitions and Clinical Trial Design Principles
for Coronary Artery Chronic Total Occlusion
Therapies

CTO-ARC Consensus Recommendations

Ybarra LF, Rinfret S et al. Circulation. 2021;143:479-500.

B EVASCULARIZATION TO IMPROVE SYMPTOMS IN

multice
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IN PATIEMTS WITH REFRACTORY ANGIMA DESPITE MEDICAL THER: |

BIINGICUNT COTOl (ARY ATIRY STTNIFES ANTTNABLE TO REVASE
REVASCULARIZATION IS RECOMMENDED TO IMPROVE SYN

l

TREATMENT oF CTO

COR | LOE RECOMMENDATION

IN PATIENTS WITH SUITABLE ANATOMY WHO HAVE REFRACTORY ANGINA ON
MEDICAL THERAPY, AFTER TREATMENT 0F NON-CTO LESIONS, THE BENEFIT OF
PCl or A CTO 10 IMPROVE SYMPTOMS IS UNCERTAIN,

these lasions was fueled by retrospactive data suggesting improved
HO UNDERWENT SUCCESSFUL FECANALIZATION ED WITH THOSE WHO

EF DEsP

ssions of the limitations of freati ell as the




CTO-ARC 2018 =2

SHERATON SILVER SPRING HOTEL [ )
NOVEMBER 17-1 8, 2018 Location: Cypress Ballroom 8777 Georgia Avenue Silver Spring, MD 20910 v CRF

Goal

Provide ground for consensus on procedural, endpoint and trial design
definitions




PROGRESS CTO registr

The Hybrid Approach to
Chronic Total Occlusion Percutaneous
Coronary Intervention

Update From the PROGRESS (

!

ad A, All, MD,




Statistické metody

Kontinualni parametry- prumér a SD,

Analyzované T student neparovym testem,

Kategorické parametry-hodnota a procento,

Analyzované Chi-kvadratickym testem a Fischerovym exaktnim testem,
Hodnota p<0,05



