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Success vs. Failure



Can Opening CTO Save the Life?

J Am Coll Cardiol Intv 2011;4:952–61

Multinational CTO Registry Single Center CTO Registry

J Am Coll Cardiol Intv 2012;5:380 – 8 J Am Coll Cardiol 2014;64:235–43

U.K. Central Cardiac Audit Database 



Can Opening CTO Save the Life?

• Success of  PCI 

• Failure of PCI

Survival



CTOs are inherently STABLE
Because these vessels are already occluded, 

there is no rush to treat them, and medical 

therapy / other options can be explored

All Cause Mortality

ISCHEMIA-EXTEND Follow-up Study

https://doi.org/10.1161/CIRCULATIONAHA.122.062714Circulation. 2022;0Courtesy of Ajay J. Kirtane
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PROGRESS CTO Registry: In-Hospital Complications

J Am Coll Cardiol Intv 2018;11:1325–35



Contemporary Series of CTO-PCI

Emmanouil S. Brilakis, CTO-PCI A Global Expert Consensus Document, Circulation 2019

14.5% of patients experienced at least 1 complication from OPEN CTO registry 

(Salisbury et al, JACC CV Intv 2019)





DECISION-CTO Trial

Lee SW, Lee PH, Ahn JM, Park SJ et al Circulation. 2019;139:1674–1683

78.6%
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EURO-CTO Trial

European Heart Journal (2018) 39, 2484–2493

13.1%

The change in health status assessed by SAQ between baseline and 12 months



EURO-CTO Trial

OMT

(N=137)

PCI

(N=259)

P value

Safety events 4 (2.9) 13 (5.0) 0.32

Cardiovascular death 2 (1.5) 7 (2.7) 0.42

Non-fatal MI 2 (1.5) 6 (2.3) 0.56

Ischemia-driven revascularization 25 (18.2) 19 (7.3) 0.0035

Cerebrovascular event 1 (0.7) 5 (1.9) 0.27

Stent thrombosis 0 1 (0.4)

All cause death 3 (2.2) 14 (5.4) 0.14

TCT 2019

36 Months FU



EXPLORE: MRI-Assessed LVEF at 4 months

280 STEMI pts with CTO randomized: CTO PCI (73% success) vs. no CTO PCI

J Am Coll Cardiol 2016;68:1622–32



REVASC: Change in Segmental Wall Thickening at 6 Mo

J Am Coll Cardiol Intv 2018;11:1982–91



OAT Trial: PCI vs. OMT for IRA TO >24 hours

Circulation. 2011;124:2320-2328



REVIVED-BCIS2: PCI vs. OMT in iCMP

N Engl J Med 2022; 387:1351-1360



Treatment of CTO

COR LOE Recommendation

2b B-R

In patients with suitable anatomy who have refractory angina on 

medical therapy, after treatment of non-CTO lesions, the benefit of 

PCI of a CTO to improve symptoms is uncertain. 

“Enthusiasm for treating these lesions was fueled by retrospective data suggesting 

improved outcomes for those patients who underwent successful recanalization 

compared with those who had failed. However, RCTs have not demonstrated improved 

function and have been equivocal with regard to symptoms.”

2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization

❑ EUROCTO and DECISION CTO

❑ EXPLORE and REVASC



My Thought

• The data in favor of CTO PCI are for symptom relief. The CTO PCI was not associated 

with the improvement of survival or clinical outcomes.

• The non-CTO, ischemia producing significant stenosis would be more relevant and safer 

target for symptom relief. 



40 YO/F, EF= 55%, minimal effort chest pain



LM-pLCX

cross over

40 YO/F, EF= 55%, minimal effort chest pain

Sustained angina even after LM-LCX PCI -> MIDCAB

Fortunately, patient is doing very well without angina.



62 years old male patient was admitted for sAP
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62 years old male patient was admitted for sAP

dRCA PCI


