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Don’t do itDo it

• Improving angina 
• Improve LV function
• Myocardial viability
• Favorable anatomical coronary

factors

• PCI technical complexity
• Costly and demanding use of 

resources
• Requirement of skilled

operators

The CTO PCI balance



There is never a PRO without exceptions

• What we need for the indication is proof of
viability

• What we need is a positive balance between
the patient‘s impairment by the lesion and the
risk of the procedure



Good collaterals, but mixed viability in 3-VD

Good collaterals from RCA to LAD and vice versa



What about the REVASC Study ?

The REVASC Study showed no Improvement of LV 
function, but the baseline EF was normal !!!

Mashayekhi et al. JACCInterv. 2018 Werner et al. AmHeartJ 2005



When to leave a CTO alone ?

•Werner et al. Am Heart J 2005;149:129-37



Is a CTO harmless because there are collaterals?

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

collaterals



Why should we open a CTO

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



Can collaterals prevent ischemia ?
FFR in CTOs

Modified from Werner et al. Eur Heart J 2006;27:2406-12
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Quality of Life in OPEN-CTO
US Register with 1000 consecutive patients and at least one CTO

Sapontis J et al J Am Coll Cardiol Intv 2017;10:1523–34



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
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More patients were free of angina, had better 
quality of life and improved physical capacity
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Even in DECISION-CTO symptoms were improved

OPEN-CTO Registry
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Figure 3.  

 

  

Baseline  82  vs  77 71
FUP 87  vs  92 ∆ 5 vs 15 92 ∆ 21

Quality of Life Measures Over Time
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(A)   EQ-5D Visual Analogue Scale
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(B) SAQ, Physical Limitation
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(C)   SAQ, Angina Stability
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(D)   SAQ, Angina Frequency
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(E)   SAQ, Treatment Satisfaction
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(F)   SAQ, Quality of Life
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What would a medical approach achieve ?

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

Borgia F et al. Int J Cardiol. 2012;161:31-8

after CTO-PCI



collaterals

But can we change the fate with a successful PCI ?



Why should we open a CTO

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

• To make people live longer ?!



rSS and outcome after PCI

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



Mortality and CTO-PCI: BCIS

Sudhakar et al. J Am Coll Cardiol. 2014



Mortality and CTO-PCI: BCIS

Mortality in
OPEN CTO
DECISION CTO
EURO CTO



Mortality in DECISION-CTO
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Death from any cause
ITT Population

No. at Risk

OMT 398 344 285 207 140 81

PCI 417 337 285 202 142 74

Crude HR 1.50 (95% CI, 0.75-3.03), P=0.25

4.4%

3.0%
4.5%

7.9%

PCI

OMT

Park SJ et al – ACC 2016



Mortality and CTO-PCI: BCIS

Mortality in
OPEN CTO
DECISION CTO
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Why should we open a CTO

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

• To make people live longer ?!



The question is when not to open a CTO?

• CTO without viable myocardium

• CTO in a small territory of ischemia without 
related symptoms

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




