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Is a CTO harmless because there are collaterals? 

• Stable symptoms in a 55 year old: limited 
physical ability, occasional tightness in his 
breast 

 

collaterals 



Can collaterals prevent ischemia ? 
FFR in CTOs 

Modified from Werner et al. Eur Heart J 2006;27:2406-12 
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Why should we open a CTO 

• To improve prognosis and live longer ?! 

• To let people lead a symptom-free and 
unaffected life ?! 

 



 One out of four CTO patients with a future STEMI die 

Claasen et al JACC Intervention 2009;2:1128 



If a patient has severe LV dysfunction he is more likely 
to die even with an ICD 

Nombela –Franco L et al. Circulation: Arrythmia & Electrophysiology 2012;5:147-154 

ICD intervention 

Mortality 

CTOs are found in 44% of pts receiving an ICD for primary prevention 



collaterals 

But can we change the fate with a successful PCI ? 



Registries show better survival with successful CTO-PCI, 
but not compared to medical therapy 

Gao L, Wang J et al, Catheterization and Cardiovascular Interventions 89:574–581 (2017) 

Joyal D, et al. Am Heart J. 2010; 160: 179-.‐87 

 

Joyal D, et al. Am Heart J. 2010; 160: 179-.‐87 

Classic technique 

More recent technique 



The latest from registries: successful vs 
unsuccessful CTO PCI 

Successful PCI of at least 1 CTO was associated with improved survival 

 (hazard ratio [HR]: 0.72; 95% CI: 0.62 to 0.83; p < 0.001) 

George S et al. J Am Coll Cardiol. 2014;64:235-243 



The latest from registries: successful vs 
unsuccessful CTO PCI 

Successful PCI of at least 1 CTO was associated with improved survival 

 (hazard ratio [HR]: 0.72; 95% CI: 0.62 to 0.83; p < 0.001) 

George S et al. J Am Coll Cardiol. 2014;64:235-243 



Incomplete revascularization of CTO 

PCI group CABG group 

Farooq V et al. JACC 2013;61:282-94 

Both RCT and registry arm of the SYNTAX trial 



rSS and outcome after PCI 

Farooq V et al. Circulation 2013;128:141-51 



Why should we open a CTO 

• To improve prognosis and live longer ?! 

• To let people lead a symptom-free and 
unaffected life is the highest goal of any 
medical discipline ?! 



What would a medical approach achieve ? 

Antianginal medication: Betablocker, 
Nitrates, Ca-Antagonists are not without 
side effects  
And medication needs to go on forever.... 



Quality of life-OPEN CTO registry 

Sapontis J, …. Grantham  J Am Coll Cardiol Intv 2017;10:1523–34 

Seattle Angina Questionnaire 



Success Failure 

Decision as per 

usual clinical care 

Medical Rx CABG 

Efficacy: Health status @ 12 and 36 months 

Safety: Death, non-fatal myocardial infarction (ITT, PP) @ 36 months 

 

Repeat Exercise Tolerance Test (ETT) for objective assessment of ischemia @ 12m and 36months 

Single-vessel disease CTO only 
Multivessel CAD including CTO 

Treat non-occlusive disease by 

PCI before CTO with DES 

Angina or 

angina-

equivalent 

symptoms 

Randomisation 2:1 

PCI with DES 

+ OMT 

n=259 

2 

OMT to include: 

- Aspirin,  

- Statin,  

- ACE-inhibitor where tolerated 

- + at least 2 anti-anginal agents at 

max tolerated dose including rate-

limiting agent where appropriate. 

Ischaemic symptoms should be 

confirmed with non-invasive test. 

 

 

OMT 

n=137 

1 

EURO-CTO Trial: Study flow chart 

48% 

29% 

Ongoing angina 

despite OMT 

n=10 (7.3%) 

 

Clinically 

indicated 

interim PCI 

11 pats 
excluded 
 

Randomization in DECISION CTO 
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For multiple testing the significance level is 0.01 
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Eur Heart J 2018 in press 



More patients were free of angina, had better 
quality of life and improved physical capacity 
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Eur Heart J 2018 in press 



The “asymptomatic” patient 



Patient with no angina 

Baseline 12 month 

Maximum exercise 125 W 175 W 

Maximum heart rate 80 bpm 141 bpm 

Maximum oxygen uptake 20.8 ml/min/kg 28.8 ml/min/kg 



Exercise capacity improves after CTO PCI 

Mashayekhi et al. JACC 2017;69:1095-6 



Reversal of perfusion defects after CTO Rx 

Heyne …. Werner et al. Eur J Radiol 2007;63:384-90 

RCA CTO 
LAD 90% 

LAD CTO 



Patient selection based on ischemic 
burden 

Safley DM et al. CCI 2011; 78: 337-43 

Select patients with <6% ischemic burden to prevent 
worsening, and >12%, to achieve certain benefit 



Recovery of LV function according to MRI 

Kirschbaum et al. Am J Cardiol 2008;101:179 



Predicting LV recovery in CTOs 

Kirschbaum et al. Int J Cardiol 2012; 159:192-7  



The question is when not to open a CTO? 

• CTO post MI without viable myocardium 

 

• CTO in a small territory of ischemia without 
related symptoms 

 

• CTO in a patient with severe comorbidity and 
limited life expectancy 


