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Treatment strategies 

for coronary bifurcation lesion



Bifurcation lesion

✓ Approximately 15~20% in PCI 

✓ Need to record several views from various angle   

✓ Variability in stenosis assessment

✓ Wide variation of SB take-off angle

✓ Side branch stenosis is unique and complex

- Various size, amount of myocardium

- Underlying plaque – eccentric

- Remodeling – negative (Ostium)

- Not physiologic

- Complex mechanisms of side branch jailing 

(Carina shift, Plaque shift, stent strut, thrombus…)

( Medina classification )



SB is “Relevant” if ?

Bif-ARC consensus : 

✓ Reference vessel diameter is ≥ 2.0 mm

✓ Significant territory (> 10 %) of the myocardium

(an SB length ≥ 73 mm is assumed to supply ≥ 10% myocardial mass)

Hyung Yoon Kim , JACC Cardiology interventions, Vol.10. No. 6. 2017



Ten‐Year Trends in Coronary Bifurcation PCI

5498 patients who underwent bifurcation PCI from 2004 to 2015

clinical outcomes 2 years after the index procedure (COBIS II, III) 

J Am Heart Assoc. 2021 Sep 21;10(18):e021632. 



Aggressive procedure – more clinical events

Shao-Liang Chen. et al. JACC: CARDIOVASCULAR INTERVENTIONS VOL. 8, NO. 4, 2015 Y B song et al.JACC: CARDIOVASCULAR INTERVENTIONS VOL. 9, NO. 6, 2016

Distribution of Restenosis 13 months after stenting

Meta analysis, N=1642



Provisional  VS Upfront Two-stent 

Thomas J. Ford et al. J Am Heart Assoc. 2018 Jun 5; 7(11): e008730. Jang A Y et al.European Heart Journal (2023) 44 (Suppl 2)

High risk of SB loss

SB flow impairment(<TIMI3)

Difficulty of SB wiring

SB dissection

RAIN and COBIS bifurcation registries



Provisional  VS Upfront Two-stent in Complex BL 

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 15, NO. 13, 2022

N=660, Medina (1, 1, 1) or (0, 1, 1)   SB >2.5 mm, Complex bifurcation lesion 

TVMI, TLR within 1 year



Comparison of two-stent strategies

N=2648 (2010 ~2014) 21 centers, 2stent (17%), COBIS III

2 stent : MV first 2 stent : SV first

“More severe lesion First”

Taek Kyu Park et al. Eurointervention. Vol.13 Nov.7, Sep20. 2017

Cumulative incidence of target lesion failure (TLF) for 5 years

Jeehoon Kang , Circulation Journal Vol.85, November 2021

“Outcome was not affected 

by technical factors of 2-stenting treatment”



Effect of wire-jailing at SB in 1stent strategy

Yeon-Jik Choi et al. J Am coll Cardiol intv. 2022:15;443-455

N=1890

Favorable outcomes of the 1-stent strategy for coronary bifurcation lesions,

SB occlusion lead to serious adverse clinical events.
But not with overall bifurcation lesions..



Preserving SB access during provisional stenting

✓ Protect from closure

✓ Keep SB open – dissection, POT

✓ Make recrossing easier with less contrast

✓ Modify the angle of take off

Manuel Pan et al. EuroIntervention 2023;19:26-36. 



Mechanism of SB lumen loss

courtesy of B.K. Koo Radiology. Cho YS, Feb 27 2014, VOL. 271, NO. 3



Imaging guidance in bifurcation lesion

Kang et. JACC VOL. 83, JANUARY 23, 2024:401 – 413

Main subgroup analysis of complex coronary artery lesions in the OCTIVUS

Bifurcation

True bifurcation : 21.9%

LM : 11.7%

Ostial lesion : 15.3%

RENOVATE-COMPLEX-PCI ClinicalTrials

Joo Myung Lee, M.D, March 5, 2023 N Engl J Med 2023;388:1668-1679



FFR in bifurcation lesion

J M Lee. Et al. EuroIntervention 2015;11:V59-V63

N=83

FFR guidance of LM Simple Crossover Stenting



Kissing balloon and POT 

Luca Gaido. Circulation: Cardiovascular Intervention. Volume: 13, Issue: 3 EuroIntervention. 2022 Jul; 18(4): e273–e291.

Jia Liu MD. J Interv Cardiol.2018;31:755–764

Bernard Chevalier. EuroIntervention 2021;17:e910-e918



CASE

F/81, NSTEMI, DM

EBU 3.5

Synergy 2.75*32

Balloon 2.5*20

High risk of SB loss



CASE

Genoss Osfit 2.5*23

NC balloon 2.5*12



Conclusion

✓ 어떤것이의미있는 Side branch일지잘판단하자.

✓ KISS(Keep It Simple and Safe) : Stepwise provisional approach가기본 !!! 

✓ 필요하다면 2 stent를주저하지말자. 단, 시작했으면충분히넓혀주자. (특히 MV)

✓ Imaging and physiology 를적절히활용하면환자예후를좋게하는데도움이된다.



Thank you for your attention.
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