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• CTO is the occlusion of a coronary artery 
(TIMI 0 flow) with an estimated duration of at 
least 3 months.

• CTOs are present in 18-25% of coronary 
angiography performed on patients with 
coronary artery disease.

• Despite the collaterals, less than 10% of
these patients have normal flow.

CTO: The problem
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CTO: Impact
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CTO: Impact
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CTO: Impact in patients with low EF
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CTO: Impact in ventricular arrythmia 
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CTO revascularization: Any benefit?
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396 patients
CTO + OMT vs OMT 

CTO revascularization: Symptomatic benefit?
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CTO revascularization: Any benefit?
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CTO revascularization: Ischemia
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Significative increase in EF & reduction in systolic and diastolic diameters

CTO revascularization: Impact in LV function?



15Cardiovascular Revascularization Medicine 43 (2022) 104–111.

CTO revascularization: Arrhythmia?



Guidelines



Hybrid Approach Global Approach
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Equipment – wires - Microcatheters



Characteristics by
approach
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Results
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Complications
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Complications

Riley RF et al. Eurointervention 2018;14:e1199-e1206 

• Overall Complication Rate: 9.7% 
• Predictors include: 

- Advanced age
- J-CTO Score 
- Use of retrograde techniques
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Impact of CTO complications



Complications Cart

• Pericardiocentesis Kit
• Covered Stents
• Embolization tools

§ Coils
§ Fat
§ Micro Spheres
§ Thrombin

• Equipment Retrieval
§ Snares

• Hemodynamic Support Devices
§ IABP

§ ECMO

§ Impella CP

• Vascular Access Management



The Present

• Anatomic complexity & crossing
strategies remained ~ same
• Less bifemoral, more rad-fem
• Retrograde: less epicardial, more 
SVGs
• Success rates are increasing
• MACE are stable



The Future



Physiology

• The aim of the study is to document changes in CTO vessels
physiology post PCI and at 3 months follow up. 

• Correlations between anatomical features identified with
intravascular imaging and physiological parameters, how
these develop at follow up and how they relate to the
revascularization technique. 



Images by CT



Fewer layers of metal?

DEB vs DES in CTO



Crossing Techniques

NovaCross microcatheter



On-going Trials



Take Home Messages

• PCI to CTO is a complex intervention in constant growth and 
development.

• The success of the intervention continues improving as new 
techniques and approaches continue being developed.

• New trials are underway and may help to improve indications and 
results of the intervention.



Thanks!
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