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Disclosures

• I may (or may not) believe everything I say today

• Everything I say will be the truth



Know your enemy

• Prof Saar Mincha

• Professor of Cardiology

• Professional charmer

• Terribly good looking

• Cross country runner

• All round “celeb”



What Prof. Mincha will tell you 3 things:

•CTO is associated with adverse outcomes

•CTO-PCI:
• Reduces angina severity
• Increases QOL
• Relieves ischemia
• Improves LV function
• Improves survival

• Is underutilized



SCAAR Registry



Outcome



• 1,697 CAD patients in Canadian Multicenter CTO Registry who had at 
least 1 CTO identified during diagnostic angiography, 4.2008-7.2009
• Prevalence of CTO in CAD patients undergoing CA was 18.4%

• Almost all patients were symptomatic, and the majority had well preserved LV 
function

• Nonetheless, only 10% had attempted PCI (with 70% success) and 23% 
underwent CABG.
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• The FACTOR trial assessed 125 patients, 64 
(55%) had procedural success.

• Successful CTO was independently associated with:

• Angina relief 

• Improved physical function

• Enhanced QOL

• Clinical benefit was evident only among 
symptomatic pts

Results of Early Health Status Benefits of 

Successful CTO Recanalization

Grantham JA, et al; Circ Cardiovasc Qual Outcomes 2010;3:284-90



Tamburino C, et al. Am Heart J. 2013;165:133

CTO Meta-Analysis (I)



Khan MF, et al. CCI:2013;82:95

Successful PCI recanalization of a CTO (vs. failed PCI) appears to

be associated with improved long-term survival and overall

clinical outcomes.

CTO Meta-Analysis (II)



CTO Meta-Analysis (III)

Pancholy SB, et al. Am J Cardiol 2013;111:521

Successful CTO-PCI using a predominantly stent-based strategy is 

associated with a significant reduction in short- and long-term 

mortality compared to unsuccessful CTO-PCI



Claim #1:

• CTO is a form of stable coronary disease



COURAGE Trial

Patients Enrolled: 2,287
Mean Follow-Up: Median, 4.6 years (range 
2.5-7.0 years); and 15 years
Mean Patient Age: 62 years
Female: 15%

INCLUSION: 

in ≥1 stenosis ≥70% in proximal artery with 
objective evidence of myocardial ischemia or 
2) ≥1 coronary stenosis of ≥80% and classic 
angina without provocative testing

1ry endpoint: death/MI



ISCHEMIA TRIAL



ORBITA Trial





Tamburino C, et al. Am Heart J. 2013;165:133 Khan MF, et al. CCI:2013;82:95

But…..CTOs are different



But….as compared to what? 

•Compared to unsuccessful CTO-PCI



AND

• Comparing successful CTO-PCI to unsuccessful CTO-PCI is
• Scientifically unsound
• Simply ABSURD



Bit like comparing….



For a start….Complications



• These 
complications 
would never 
had occurred 
with OMT 



Baseline characteristics worse in unsuccessful 
PCI 





Improvement in LV function

• 27 studies, 1990–2013

• 11,085 successful CTO-PCI

• 4347 failed CTO PCI

• After successful CTO PCI, LVEF 
increased with 4.44% (95% CI: 
3.52–5.35, p < 0.01) compared 
to baseline.



Improvement in LV function

• 304 pts with STEMI and 
concurrent CTO randomized to 
CTO-PCI (< 1 week) and OMT

• Multicentre 2007-2015

• 1ry outcomes were LVEF and 
LVEDV





Do we have any RCTs?





Null outcomes



• 396 pts randomized 2:1

• 12 month FU

• 1ry endpoint: Change in SAQ at 12 
months



But note: 

• 86% success rate

• 36% retrograde PCI

• ALL patients were symptomatic

• 192 pts with 1 vessel CAD (CTO only)

• 204 pts with multivessel CAD – 116 underwent pre-randomization PCI 
of non-CTO vessels

• Safety at 36 months – equivalent

• Importantly, hard endpoints not different (angina stability, 
treatment satisfaction, mortality)

Highly proficient operators in centres of excellence 



Best available RCT data –meta-analysis

• 6 RCTs

• 1890 pts

• Median FU 12 months

• 63±9.8 yrs, 83% male

• LVEF 53±13%

• SYNTAX Score 21.6±10
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Conclusions

• There is no convincing proof that CTO-PCI applied broadly has 
prognostic benefit regarding
• angina relief

• QOL

• LV function

• Mortality

• CTO-PCI may have benefit in selected patients
• Limiting angina after PCI of non-CTO vessels

• Undertaken in centres of excellence 



So Saar….Good luck!


