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ABSTRACT

Knowledge in the field of bifurcation lesions and chronic total occlusions (CTOs) has progressively improved over the past

20 years. Therefore, the European Bifurcation Club and the EuroCTO Club have decided to write a joint consensus

statement to share general knowledge and practical approaches in this complex field. When percutaneously treating

CTOs, bifurcation lesions with relevant side branches (SBs) are found in approximately one-third of cases (35% at the

proximal cap, 38% at the distal cap, and 27% within the CTO body). Occlusion of a relevant SB is not rare and has been

shown to be associated with procedural complications and adverse outcomes. Simple bifurcation rules are very useful to

prevent SB occlusion, and provisional SB stenting is the recommended approach in the majority of cases: protect the SB

as soon as possible by wiring it, respect the fractal anatomy of the bifurcation by using the 3-diameter rule, and avoid

using dissection and re-entry techniques. A systemat ic 2-stent approach can be used if needed or sometimes to connect

both branches of the bifurcation. The retrograde approach can be very useful to save a relevant SB, especially in the case

of a bifurcation at the distal cap or within the CTO body. Intravascular ultrasound is also a very important tool to address

the difficulties with bifurcations at the proximal or distal cap and sometimes also within the CTO segment. Double-lumen

microcatheters and angulated microcatheters are crucial tools to resolve access difficulties to the SB or the main branch.

(J Am Coll Cardiol Intv 2023;16:2065–2082) © 2023 by the American College of Cardiology Foundation.

L esion characteri stics determine the complex i ty

of a percutaneous coronary intervention

(PCI) w ith respect to procedural success, pro-

cedure durat ion, amount of contrast use, radiat ion

exposure, and complications.1-4 Chronic total occlu-

sions (CTOs) and bifurcations are among the most

chal lenging lesions. Bifurcations w ith relevant side

branches (SBs) in CTO lesions are observed in
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Bifurcation can be the central problem of a CTO

•The most frequent problems where a 

bifurcation is encountered within a CTO are:

• Bifurcations at the entry into the CTO 

disguising the proximal cap of the occlusion

• At the distal end of the occlusion, with the risk 

of losing one of the branches in case of 

subintimal entry into the cap

• In the middle of a CTO we may have a number 

of relevant side branches



Lefevre et al. JACC Interv 16 (2023) 2065-82



Progress-CTO data analysis 2012-2020

Nikolakopoulos I et al. Hellenic Journal of Cardiology 66 (2022) 80-83 



Immediate and clinical outcomes on follow-up

Bifurcation lesions and CTOs

Ojeda, International Journal of Cardiology 230 (2017) 432–438



Bifurcation can be the central problem of a CTO

• You should have the goal to preserve major 
branches of arteries, otherwise your surgeon will 
tell you he could have done better

• Saving branches must be part of the initial plan



Side branch preservation is not possible with
radical dissection techniques

Song L, Maehara A  et al. JACC Int 2017; 10:1011



If you follow an anatomic preservation strategy, 
side branches may be rescued

Muramatsu T  et al.EuroInt 2014; 10: 681

Results 
Acute IVUS classification 

CTO Cases 

Antegrade 

( 59 )  

Retrograde 

( 104 )  

Intimal  

Tracking  

87.7%(50) 

Intimal  

Tracking  

75.3%(73) 

Sub-Intimal  

Tracking  

12.3%(7) 

Sub-Intimal  

Tracking  

24.7%(24) 

P= P= p=0.10 
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LCX mid bifurcation



Combined antegrade and retrograde 
preserving the bifurcation



Bifurcation at the “end” of a CTO

• Besides the problem of the bifurcation itself, the 
specific problem to do a CTO with bifurcation is…

• that most times it comes at the end of an already 
lengthy procedure

• that the operator might already be exhausted

• that he thinks he can get away with a single stent 
technique (justified by the EBC rules)



Specific question in a retrograde approach:
Which is the primary vessel for the bifucation stenting ?

• If both distal vessels are equally big, choose the one

which is not directly supplied by a collateral, as you

can always recover the side branch from the

retrograde position

• Do not jail your RG3

• But do not give up the distal catheter position before

you are satisfied with your bifurcation result



Lefevre et al. JACC Interv 16 (2023) 2065-82



Lefevre et al. JACC Interv 16 (2023) 2065-82



Long RCA CTO with diffuse distal bifurcation lesion 
at the crux

Strategic problems:

• Long pathway with no 

anatomic delineation by 

calcium, possible bend

• Distal cap ambiguous

• Medina 1,1,1 at the crux

• A RCA CTO is only 

successful if both PL and 

PD are preserved



Retrograde options: Atrial to PL; Septal to PD



Gladius MG antegrade in a side branch, no idea of 
the correct direction

?



Getting to the distal cap from septal pathway



… passing with an Ultimate Bros 3 



Long RCA CTO with diffuse distal bifurcation lesion 
at the crux

Strategic problems:

• Long pathway with no 

anatomic delineation by 

calcium, possible bend

• Distal cap ambiguous

• Medina 1,1,1 at the crux

• A RCA CTO is only 

successful if both PL and 

PD are preserved



Long RCA CTO with diffuse distal bifurcation lesion 
at the crux

Solution: 

• Stent proximal to the crux, then attempt to secure the PL with dual 

lumen catheter, fails

• Small diameter balloon across the crux, then reverse wiring with 

Sasuke and Fielder XTR: successful

• Do not give up the branches, therefore micro Crush for PL and main 

stent in the PD

• POT, rewiring and final kiss



…and then final result



Bifurcation: the crux of the crux in CTO PCI 

• Bifurcations are a frequent problem during the course of 
revascularizing a CTO

• They must be dealt with like in non-occlusive lesions

• In some cases we need all the technique and technology 
of complex bifurcation treatment

• IVUS should be used to clarify the plaque load of a distal 
bifurcation in case of doubt

• Loosing major side branches is a Pyrrhus’ victory and 
should be considered a failure
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