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Contemporary Outcomes of CTO PCI in Europe: the ERCTO Registry (2021-2022)
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Procedural and in-hospital complications



There are CTO’s and CTO’s

J-CTO score = 0-1 J-CTO score = 2-4

can be attempted by
a low-medium 

volume CTO operator

Should be attempted
by high volume CTO 

operator

Harding and Tsuchikane et al, JACC Intv 2017 



RECALL

Morino et al. JACC Intv 2011

J-CTO score sheet: predicting complexity



Brilakis et al, J Am Coll Cardiol Intv 2015

Success rates and operator volumes

Success rate and operator volume
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Contemporary outcomes of CTO PCI in Europe: the ERCTO Registry

Vadala’ et al, EuroIntervention 2024

High-volume operator (HVO) 
>300 certified entries in the 
ERCTO 

Low-volume operator (LVO) 
<300 certified entries in the 
ERCTO 



In-hospital complications in patients undergoing
PCI in non-CTO and CTO Vessels

Hanratty et al, Int Card Rev 2018
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Hirai et al. Circ Cardiovasc Interv 2019
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CTO PCI

HEALTH 
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HARD 
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Drug burden

Myocardial Infarction

Death

Repeated Revascularization

Stroke

CTO Revascularization – Body of Evidences

Exercise tolerance



Råmunddal et al, JACC CV Intv 2016

SCAAR: Prognostic Importance of CTO

CTO was associated with 
higher mortality

HR: 1.29 (1.22-1.37), p<0.001)

Risk attributable to CTO was 
greatest in patients with STEMI 

and younger patients

14,441 patients with CTO and 75,431 patients without CTO from 2005-2012

Hazard of Mortality over Time

Ramunddal et al, JACC Intv 2016
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No differences between CTO-PCI and OMT
CTO-PCI better than OMT

CTO Revascularization – body of evidences 2022



Megaly et al. JACC Intv 2022

Current evidence from RCTs may not be 
representative of real-world patients and should be 

interpreted within its limitation



MACE(%)

Werner et al, Eurointervention 2023



Strauss et al. Circ Cardiovasc Interv 2021Park et al. Am Heart Assoc 2021

CTO Revascularization – body of evidences
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Ischemia-Extended Trial (median 5.7 yrs)

Hochman JS et al, Circulation 2023

Causes of non–CV death: cancer and infections





Lopes RD et al, Circulation 2020
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CTO is found in 
20% of coronary 

angiography 
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