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CTO PCI is needed 

a balance of safe, success, 

and procedure time.

Safe

success

Time

Appropriate procedure time will have 

benefits on those points:

• Radiation exposure

• Invasion of the patient (bleeding, 

hemodynamic state, sedation, etc.)

• Operator fatigue and concentration

• Medical staff fatigue and concentration

• Device number

• Operation room charge fee, etc.
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Longer time procedure has a possibility of MACE.

Athanasios R, Emmanouil S. B, et al. Procedural Time and Ouotomes of Chronic Total Occlusion Percutaneous Coronary Intervention. Am J Cardiol. 2023;197:55-64.

31

81

Elements of MACE

1.Anatomical complexity

2.Patient back ground

3.Procedure time

Otheres
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How long is appropriate 

procedure time?

Overall (N = 5843) Primary Antegrade (n = 4281) Primary Retrograde (n = 1562) p Value

Tanaka H, Tsuchikane E. et al. A Novel Algorithm for Treating Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:2392-2404.

Median procedure time from 

Japanese CTO expert registry:

• Primary antegrade 2hs

• Primary retrograde 3hs
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Rescue retrograde or primary retrograde 

which is better in terms of procedure time?

Tanaka H, Tsuchikane E. et al. A Novel Algorithm for Treating Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:2392-2404.

Figure 4. Frequency Distribution of Successful GW 

Crossing Time for Each CTO-PCI Strategy

Median successful guidewire crossing time of single wiring 

and parallel wiring in the antegrade alone approach were 

23 min (IQR: 11 to 44 min) and 60 min (IQR: 36 to 97 min), 

and rescue retrograde approach and primary retrograde 

approach were 126 min (IQR: 87 to 174 min) and 107 min 

(IQR: 70 to 161 min), respectively (p < 0.001). 

• Basically antegrade procedure has a 

priority comparing retrograde.

• If this case have a indication of 

retrograde, primary retrograde will 

be better in terms of procedure time.

107
126
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When we use retrograde 

approach from the 

perspective of anatomy.

*will be reconsidered by tip detection 

method and plasma mediated ablation.

S. A. Harding. et al. A New Algorithm for Crossing Chronic Total Occlusions From the Asia Pacific Chronic Total Occlusion Club. J Am Coll Cardiol Intv. 2017;10:2137-43

Key words:

• Poor quality distal vessel

• Bifurcation at distal cap

• Ambiguous course

• Tortuous CTO segment

• Heavy calcification

• Length > 20mm
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When is a timing to change a manner during 

procedure?

A view point of “time management” 

during procedure,

“20min” will be one of time milestone 

for antegrade single wire procedure.

Tanaka H, Tsuchikane E, et al. Novel Algorithm for Treating Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:2392-404.

Median successful guidewire crossing time of single wiring in 

the antegrade alone was 23 min (IQR: 11 to 44 min) .

23
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Athanasios R, Emmanouil S. B, et al. Procedural Time and Ouotomes of Chronic Total Occlusion Percutaneous Coronary Intervention. Am J Cardiol. 2023;197:55-64.

What is a risk of long time procedure.

Risks of long time procedure

• Proximal cap ambiguity

• Blunt/no stump

• Calcification

• Tortuosity

Especially complex anatomy 

needed an appropriate 

planning. How to manage 

those problems?Forest plot of multivariable analysis of parameters associated with guidewire 

manipulation time ≥30 minutes in patients with primary antegrade approach.
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We have a procedural 

planning time before 

starting procedure.

Azzalini L, Karmpaliotis D, Santiago R, Mashayekhi K, Di Mario C, Rinfret S, Nicholson WJ, Carlino M, Yamane M, Tsuchikane E, Brilakis ES. Contemporary Issues in Chronic Total 

Occlusion Percutaneous Coronary Intervention. JACC Cardiovasc Interv. 2022;15:1-21. 
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Tips and tricks

Key points:

1.Preparing many tips

2.Sorting tips with considering safety and effectiveness

3.Estimating limitation of each procedures for the next
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Suzuki S, Okamura A, et al. Initial Outcomes of AnteOwl IVUS-Based 3D Wiring Using the 

Tip Detection Method for CTO Intervention. JACC Cardiovasc Interv. 2021;14:812-814.

The procedure time of Tip Detection Method

Wiring time: 2 to 19min

Median: 5min

TD 3 patterns

1. Intra plaque to intra plaque

2.Extra plaque to intra plaque

3.Extra plaque to distal lumen

Tanaka K, Okamura A, et al. New Antegrade Dissection Re-Entry Technique With Tip 

Detection Method and New Puncture Wire in CTO-PCI. JACC Cardiovasc Interv. 

2023;16:1546-1548.



Penetration Plane method

ECG-synchronized fluoroscopy

Distal true lumen mapping

Axis-vector analysis software

These will appear in the CTO PCI area in the near future

All systems are linked

Plasma mediated ablation (PMA) system   

By courtesy of Dr. M. Habara
“Plasma Mediated Ablation System”and “Software programs” 
presented in the slides are not regulatory approved in Japan.
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RCA CTO



Hokusetsu General HospitalHokusetsu General Hospital

Long RCA CTO

• Tapered entry

• Calcification at CTO exit

• Exit have a major bifurcation

• Low EF

• Renal insufficiency
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• Septal channel

• CC score: 2

• J-Channel: 2

• Sion and Caravel



Hokusetsu General HospitalHokusetsu General HospitalHuang CC, Kao HL, et al. Collateral Channel Size and Tortuosity Predict Retrograde Percutaneous 

Coronary Intervention Success for Chronic Total Occlusion. Circ Cardiovasc Interv. 2018;11:e005124.

Assigning 2 points to lack of tortuosity and 1 

point to large size (CC2) for each CC,

Huang’s CC score

“Larger size and lesser tortuosity” is better.

McEntegart MB, et al. The collateral circulation of coronary chronic total occlusions. 

EuroIntervention. 2016;11:e1596-603.
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GW cross ability
• Easy: 90%
• Intermediate: >50%
• Difficult: 20%

Nagamatsu W, Tsuchikane E, et al. Successful guide wire crossing via collateral channel at retrograde percutaneous coronary intervention for chronic total 

occlusion: the J-Channel score. Eurointervention 2020;15:e1-e9.

J-Channel Score
Focus on vessel properties (septal / non-septal) .

How to estimate “actual 
3D” morphology?
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RCART failed

Gaia Next 2

What is the next option?

1. IVUS guided RCART

2. Changing guide wire

3. Using guide extension

4. Using large size balloon

5. Changing meeting point

Others
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IVUS guidance for Reverse CART

Benefits:

1. Recognizing wire positions of retrograde and antegrade.

2. Estimating vessel size for optimal balloon size.
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Review: Time allocation

Early IVUS use would have 

shortened the procedure time.
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Take Home Message
-Tips and tricks for shortening procedure time 

• Before starting procedure, considering procedure plan is 

important for shorting procedure time.

• During procedure, actual elapsed time will suggest the 

timing of changing strategy.

• Sorting tips in terms of safety and effectiveness and 

estimating each procedure limitations are key of shortening 

procedure time.
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