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When to Go Retrograde? 

Insights from a Pooled Analysis of CTO PCI



CTO-PCI Success rates

Mid-2000s

50-70%

85-90%

Prasad et al. JACC 2007

Joyal et al. AJC 2010

Mehran et al. JACC CI 2011

Karmpaliotis et al. Circ CI 2016

Habara et al. CCI 2016

Suzuki et al. JACC CI 2017

Konstantinidus et al. Circ CI 2018

Wu et al. Heart Lung Circ 2020

Nowadays



The evolution of CTO-PCI

• Refinement of equipment: guidewires (Miracle, Conquest, XT, Gaia, Gaia 

Next), microcatheters (Corsair, Caravel)

• Development of novel techniques: parallel wiring, IVUS-guided rewiring, 

antegrade dissection and reentry, retrograde approach

• Understanding of the CTO pathology and the mechanism of guidewire 

manipulation within CTO: guide wire deflection, whipping motion



Retrograde summit
Retrograde summit 

general
Expert Registry AP-CTO RECHARGE PROGRESS

(Hybrid) (Hybrid)

Year 2012-2013 2017 2014-2015 2016 2014-2015 2012-2017

Cases 3229 476 2596 497 1253 3055

Age 67.8± 10.4 69.1± 11.2 66.9± 10.9 61.4± 11 66± 11 65± 10.1

Male 83.20% 81.70% 86.10% 88.40% 86% 85%

Re-attempt 10.0% 7.6% 20.6% 34.4% 21.0% 20.2%

Syntax - - 15.9± 8.6 - - -

J-CTO 1.6± 1.1 2.0± 1.1 2.0± 1.1 2.9± 1.2 2.2± 1.3 2.4± 1.3

Success rate

GW success 89.6% - 92.0% - - -

Technical success - 91.2% 89.9% 93.8% 89.0% 86.8%

Procedure success 88.4% 88.7% 88.8% 89.9% 86.0% 85.0%

Procedure time 149.4± 85.4 156.3± 92.2 160.4± 89.6 100 (60-140) 90 (60-120) 123（81-188）

Contrast volume 227.3± 104.6 180.0± 90.2 230.8± 89.6 250（180-320） 250 (180-340) 270（200-360）

MACCE 0.5% 1.7% - 3.8% 2.6% 3.0%

In-hospital death 0.2% 0.7% 0.2% 0.2% 0.2% 0.9%

Myocardial infarction 0.1% 1.1% 1.2% 3.4% 2.2% 1.1%

Acute stent thrombosis 0.2% 0.4% 0.2% 0.4% - -

Stroke 0.1% 0.0% 0.2% 0.2% 0.2% 0.3%

Emergent CABG 0.1% 0.4% 0.0% 0.0% - 0.2%

Emergent PCI 0.0% 0.0% 0.2% 0.0% - 0.4%

Coronary perforation （
Tamponade)

3.0% (0.3%) 3.0%(0.4%) (0.4%) 1.8% (0.2%) (1.3%) (0.85%)

First Crossing strategy

Antegrade procedure 78.0% 85.0% 72.2% 70.0% 77.0% 75.4%

Retrograde procedure 22.0% 15.0% 27.8% 30.0% 17.0% 16.2%

ADR procedure 0.0% 0.0% 0.0% 0.0% 7.0% 8.4%

Final Crossing strategy

Antegrade procedure 77.0% 78.1% 62.7% 59.4% 58.0% 52.0%

Retrograde procedure 23.0% 21.2% 37.2% 39.3% 24.0% 27.1%

ADR procedure 0.0% 0.6% 0.0% 1.0% 18.0% 20.9%



Retrograde approach improved success in complex CTO

Tajti P, et al. EuroIntervention. 2020 Dec 4;16(11):e891-e899. Data from the Japanese CTO-PCI Expert Registry 2014-2016



Retrograde wire crossing Kissing wire CART reverse CART

Early 1990s 2006 2009

SVGs, matured septal and atrial channels

Septal dilatation 

technique

Dedicated MCs for 

channel crossing

Greater use of septal 

channels
Epicardial channels

History of retrograde CTO PCI



reverse CART in contemporary retrograde CTO PCI

Matsuno S, et al. EuroIntervention. 2018;14:94-101.



The light of the retrograde approach

• High success rates especially in complex CTO where the antegrade 

approach is not technically feasible or fails

• More promising and efficient recanalization in CTO with poor quality distal 

vessel or significant side branches at the distal cap

• Lower contrast consumption in patients with chronic kidney disease



When to Go Retrograde? 

Insights from a Pooled Analysis of CTO PCI

Matsno S, Habara M et al. Cardiovasc intervention and Therapeutics,2022 37 670-680 

23.7%
16.5%





 Proximal cap ambiguity

Indication of Retrograde procedure

✓ With side branch  → IVSU guide puncture

✓ Without side branch → Retrograde procedure or Move the cap

 Feasible retrograde option

✓ Collateral channel 

✓ Distance from channel connection to CTO exit

✓ Angle from distal lumen to CTO exit



Eurointervention 2020;15:31624-1632





Circ Cardioavsc Interv.2018;11:e005124.



Case:70 y.o Male LAD-CTO  

RAO/CRA 30/30 LAO/CAU 60/40



Short CTO
Retrograde tapered 
Difficuit to confirm CTO entry Primary retrograde



Retrograde; XTR→GN1 Direct cross





IVUS

Retrograde approach is useful when the proximal cap 
ambiguity, but IVUS guidance is mandatory in this case 
as well



Indication of Retrograde procedure

 Poor distal vessel quality

✓ Not clear (Multi-supply, severe stenosis at distal site)

✓ Diffuse plaque (narrowing)the 

 Feasible retrograde option

✓ Collateral channel 

✓ Distance from channel connection to CTO exit

✓ Angle from distal lumen to CTO exit



RCA
RAO LAO

Case:50 y.o Male RCA-CTO  



RAO CRA RAO CAU

Case:50 y.o Male  



AP CRA LAO CRA

Case:50 y.o Male  



Cardiac CT



Indication of Retrograde procedure

 Poor distal vessel quality

✓ Not clear (Multi-supply, severe stenosis at distal site)

✓ Diffuse plaque (narrowing)the 

 Feasible retrograde option

✓ Collateral channel 

✓ Distance from channel connection to CTO exit

✓ Angle from distal lumen to CTO exit



RAO CAURAO CRA

Primary retrograde approach via septal channel



SION black

6Fr Guide Plus

externalization

LAO

stenting

LAO

Resolute Onyx 
4.0*38+3,5*38+3.0*38

Reverse CART



The retrograde approach is also useful when the distal 
exit  ambiguity



Indication of Retrograde procedure

 Failure of antegrade penetration

✓ Pararrel wire technique

✓ IVUS guide re-wiring

✓ ADR

 Rescue retrograde procedure



Case:30 y.o Male LAD-CTO  



XTA→G1 G1→G2→XTA



PWT (G-2) Distal disappear



IVUS guide failed RV branch – LAD distal









How long can we continue GW manipulation ?

The median successful crossing time of antegrade single wire was 23minthe 



How long can we continue GW manipulation ?



When to Go Retrograde? 

20min



Thank you for your kind attention.
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