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RECHARGE	
•  ProspecFve,	non-randomized	registry	on	CTO	PCI	
•  InvesFgator-driven	
•  4	European	countries,	17	dedicated	CTO-centers	
•  +-	1200	paFents	

•  Valida&on	of	“The	Hybrid	algorithm”	

•  Prof.	Dr.	Jo	Dens	(PI)	
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Brilakis	et	al.,	2012	



L’algorithme hybride de désobstruction moderne- 
Approche initiales 

Coronarographie double

1. Cap prox clair?
2. Bon lit d’aval?

4.  Longueur < 20mm

Antégrade Rétrograde

oui non

Guides pour 
“vraie à vraie”

Dissection réentrée 
antégrade (BridgePoint)

Guides pour 
“vraie à vraie”

Dissection réentrée 
rétrograde 

(Reverse CART)

Brilakis E, Grantham JA, Rinfret S, et al. J Am Coll Cardiol Intv 2012

3.  Collatérale 
interventionnelle?

non oui

oui oui nonnon

Approche hybride si échec de la stratégie initiale



Demographic	&	angiographic	characterisFcs	
Overall	 Success	 Failure	

N°of	inclusions	 1229	 1063	 166	
Age	(years)	 65	±	12	 65	±	12	 65	±	13	
Men	(%)	 85	 85	 86	
Current	smoker	(%)	 22	 22	 21	
Hypertension	(%)	 62	 61	 69	
Dyslipidemia	(%)	 67	 67	 69	
Diabetes	Mellitus	(%)	 26	 26	 31	
Heart	failure	(%)	 9	 9	 12	
Previous	MI	(%)	 39	 38	 48	
Previous	CABG	(%)	 17	 15	 36	
Previous	PCI	(%)	 57	 57	 58	
Previous	stroke	(%)	 6	 6	 7	
Peripheral	arterial	disease	(%)	 14	 13	 19	
		 		
CTO	Target	vessel	 		
RCA	(%)	 61	 61	 65	
LCX	(%)	 23	 24	 18	
LAD	(%)	 16	 15	 18	
LMCA	(%)	 0.3	 0.4	 0.0	

CTO	length	(≥20mm)	(%)	 59	 56	 78	
Blunt	stump	(%)	 50	 46	 70	
CalcificaYon	(%)	 59	 56	 75	
Bend	≥45°	(%)	 34	 31	 52	
Prior	failed	CTO-PCI	(%)	 22	 21	 27	
Lack	of	“IntervenYonal	collaterals"	(%)	 34	 34	 38	
In-stent	restenosis	(%)	 10	 10	 9	
J-CTO	score	 2.0	±	1.0	 1.9	±	1.0	 2.6	±	0.7	

Taux	de	succés:	86	%	



Lesion	complexity	(J-CTO)	



Procedural	characterisFcs	

Overall	 Success	 Failure	

N°of	inclusions	 1229	 1063	 166	

Radial	access	only	(%)	 25	 25	 24	

Dual	injecYon	(%)	 77	 76	 85	

Procedure	Yme	(min)	 104	±	72	 95	±	66	 137	±	104	

Fluoroscopy	Yme	(min)	 44	±	57	 40	±	53	 61	±	24	

PaYent	AK	dose	(Gray)	 2.1	±	1.6	 1.9	±	1.4	 3.2	±	2.0	

Contrast	volume	(ml)	 275	±	135	 265	±	127	 340	±	162	



Materials	

Overall	 Success	 Failure	 0	 1	 2	 ≥3	

No	inclusions	(%	success)	 1229	 1063	(86)	 166	(14)	 117	(98)	 242	(96)	 375	(88)	 495	(78)	

Guiding	catheter	 1.9	±	0.9	 1.9	±	0.9	 2.2	±	0.9	 1.7	±	0.7	 1.8	±	0.9	 2.0	±	0.9	 2.1	±	0.9	

Guidewires	 5.2	±	3.8	 4.8	±	3.6	 7.5	±	4.2	 2.9	±	2.0	 3.8	±	3.3	 5.0	±	3.6	 6.5	±	3.9	

Balloons	 3.5	±	2.8	 3.6	±	2.7	 2.6	±	3.3	 2.5	±	1.5	 3.0	±	2.1	 3.5	±	2.3	 4.6	±	3.3	

Stents	 2.4	±	1.1	 2.4	±	1.1	 2.3	±	1.6	 1.8	±	0.9	 2.1	±	1.0	 2.4	±	1.1	 2.8	±	1.1	

Microcatheters	 1.3	±	0.5	 1.2	±	0.5	 1.5	±	0.8	 1.1	±	0.3	 1.1	±	0.4	 1.2	±	0.5	 1.3	±	0.6	



Overall	 Success	 Failure	

N°	of	inclusions	 1229	 1063	 166	

AWE	(%)	 81	 82	 77	

ADR	(%)	 24	 22	 37	

Retrograde	(%)	 41	 36	 71	

Total	number	of	strategies	 1794	 1488	 306	

Number	of	strategies	 1.5	±	0.7	 1.4	±	0.7	 1.8	±	0.8	

Number	of	strategy	changes	 0.5	±	0.7	 0.4	±	0.7	 0.8	±	0.8	

Applied	strategies	according	to	outcome	



Primary	strategy	-	outcomes	

Overall	primary	strategy	success	=	
60%	



Primary	strategy	–	outcomes	acc.	J-CTO	



Outcomes	according	to	primary	strategy	



Self-reported	procedural	success	
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Emmanouil S. Brilakis, MD, PhD
Director, Cardiac Catheterization Laboratories

VA North Texas Healthcare System
Professor of Medicine

UT Southwestern Medical School

2016 CTO Summit
Friday, February 26, 2015

Progress CTO Registry Update

4.54-5.04 pm

Progress	CTO	registry	



Morino, Y. et al. JACC Intv 2011;4:213-221

J-CTO Score

494 native CTO lesions
Crossing within 30 minutes J-CTO score and CTO PCI approach Technical success, procedural time

1/2012 to 7/2014
6 centers, n=650 lesions

Christopoulos, Wyman, Alaswad, Karmpaliotis, Lombardi, Grantham, Yeh, Jaffer, Cipher, Rangan, Christakopoulos, 
Kypreos, Lembo, Kandzari, Garcia, Thompson, Banerjee, Brilakis.

Circ Cardiovasc Interv. 2015;8:e002171

Validation of J-CTO Score in PROGRESS CTO

Score	



Progress 
CTO score

Christopoulos, Kandzari, Yeh, 
Jaffer, Karmpaliotis, Wyman, 

Alaswad, Lombardi, Grantham, 
Moses, Christakopoulos, Tarar, 
Rangan, Lembo, Garcia, Cipher, 
Thompson, Banerjee, Brilakis. 

JACC Intv 2016;9:1–9
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PROspective Global REgiStry for the Study of 
CTO interventions

www.progresscto.org 781 patients
7 US centers
2012-2015

Christopoulos, Kandzari, Yeh, Jaffer, Karmpaliotis, Wyman, Alaswad, Lombardi, Grantham, Moses, Christakopoulos, 
Tarar, Rangan, Lembo, Garcia, Cipher, Thompson, Banerjee, Brilakis. JACC Intv 2016;9:1–9

New	score	
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Guides	



Gaia	









CTO	SUMMIT	2016	





Non	disponible	



Ballons	



					Support	de											Accès	branche														InjecFon	sélecFve	

						guide																				latérale																												contraste 

Micro-cathéter																											

Micro-cathéter	double	lumière	



Twin	pass	





Micro-cathéter	Double	lumière		

Lumière	coaxiale	(OTW)		
pour	 le	 2ème	 guide,	 l’injecFon	 de	
produit	 de	 contraste	 ou	 de	
médicaments.	

Lumière	 à	 échange	 rapide	 (RX)	
pour	 le	 1er	 	 guide	 et	 l’échange	 de	
guide	

Micro-cathéter	MulYfoncYonnel			
à	2	lumières	(RX/OTW):	
•  À	chaque	fois	qu’un	bon	

support	de	guide	est	nécessaire	
dans	les	angioplasFes	
complexes.	

Revêtement	hydrophile	

*	En	a3ente	du	marquage	CE	

*	









LASER	











Et	bientôt…	
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