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Patient’s characteristics 
Symptom  
Assessing ischemia burden 
Demonstrating Viability 

Antegrade approach 
Understanding lesion morphology 
J-CTO score  
Angio derived J-CTO score versus Coronary CTA derived J-CTO score 
Retrograde approach 
Interventional collaterals present /absent 

Agenda 

Who are the best targets for CTO-intervention? 

Which lesions are the best targets for CTO-intervention ? 



Why CTO should be treated ? 

Incomplete revascularization predicts adverse outcomes. 

Circulation. 2013;128:141-151 



The presence of a CTO was the strongest  
predictor of incomplete revascularisation 

Circulation 2013;128:141-151 



CFI:Collateral Flow Index 

European Heart Journal 2006;27:2406 

Why CTO should be treated ? 
Collaterals are INSUFFICIENT to prevent ischemia 

K. Yamamoto, et.al. J Am Coll Cardiol. 2001 Nov 1;38(5):1383-9. 



Long-term follow-up of elective chronic total 
coronary occlusion angioplasty 

George S. et.al. J Am Coll Cardiol. 2014 Jul 22;64(3):235-43. 



Prognostic impact of CTO 

J Am Coll Cardiol Intervention 2016;9:1535-1544 



ESC/EACTS Guidelines On  Myocardial Revascularization 

Eurointervention 2015;10:1024-1094 



2011 ACCF/AHA/SCAI Guideline for PCI 



CTO – PCI Current Decision – Making Steps 

Galassi AR et al. Eur Heart J. 2015.  



MMAR (Myocardial Mass At Risk) 

According to CT information, the territory of LCX-CTO is 
33% of whole LV myocardium mass,  
 The Best Target !! 

Case: middle LCx- CTO 



Characteristics 
Symptom (angina.etc) 
Assessing ischemia burden 
Demonstrating Viability 
 
 

Antegrade approach 
Understanding lesion morphology 
J-CTO score  
Angio derived J-CTO score versus Coronary CTA derived J-CTO score 
 
Retrograde approach 
interventional collaterals present /absent 

Agenda 

Who are the best targets for CTO-intervention? 

Which lesions are the best targets for CTO-intervention ? 



Algorithm 



Category of difficult  
(total point) 
 
❏ easy (0) 
 
❏ intermediate (1) 
 
❏ difficult (2) 
 
❏ very difficult (3-5) 
 

Morino et.al. J Am Coll Cardiol Intv. 2011;4(2):213-221.  

J-CTO (Multicenter CTO Registry of Japan) Score 



J-CTO score was strongly associated with final success and 
efficiency, supporting its expanded use in CTO interventions. 

Morino et.al. J Am Coll Cardiol Intv. 2011;4(2):213-221.  

The Best Targets !! 



CCTA–derived J-CTO score might be a more useful 
predictor of successful PCI of CTO than CAG-derived 
J-CTO score. 

Fujion A, et.al. JACC Cardiovasc Imaging. 2017 Jun 14 



Representative Cases Showing Discrepancies Between CTA and  
Conventional Angiography Regarding 4 Morphologic Characteristics  
of J-CTO Score 



CTO – PCI Current Decision – Making Steps 

Assessing angiography and 
Coronary CT angiography 

Choose targets to lead easy 
to success, based on previous  
report 

CTO entry shape  

CTO length 

Lesion calcification 
within CTO 

J-CTO score 

Antegrade wire based approach  

Bending 



According to the Algorithm 



acute bend 
small side branch  
at a bend of the artery 

invisible branch continuous tortuosity 

• There are reasons why collateral channel crossing is difficult.  

Interventional collaterals are present ? 

Well developed straight channel 
 The Best  targets !! 



Summary 

To get high success rate in CTO intervention, there are many tips and 
tricks.  
 
J-CTO score was strongly associated with final success and efficiency, 
supporting its expanded use in CTO interventions. 
 
However, CCTA–derived J-CTO score might be a more useful 
predictor of successful PCI of CTO than CAG-derived J-CTO score. 
 
So that, it is most important to analyse the angiogram or CTA for 
undestanding the lesion morphology. 
 
We should choose the target with high likelihood of success and low 
risk for complication. 


