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COMPLICATIONS 1: COMPLICATION ACADEMY



Predictors and consequences of SB occlusion
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Emory University PTCA Registry 
• 302 patients with 365 SB involved during angioplasty between October 1982 and May 1983 
• 122 SB in 102 patients were in Group 1; 243 SB in 214 patients were in Group 2 
• 20 SB occlusion (5%)
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• Chest pain: 5 patients 
• CK increase: 6 patients 
• Decrease in exercise tolerance: 0 patients 



Fischman DL et al. J Am Coll Cardiol 1993;22:1641-1646

Palmaz-Schatz Multicenter Registry 
• 153 patients at eight centers between December 1987 and November 1990 
• Thomas Jefferson University Core Lab



Aliabadi D et al. Am J Cardiol 1997;80:994-997

William Beaumont Hospital Registry 
• 175 patients with 224 SB involved during high-pressure stenting between November 1994 and June 1995 
• 189 SB were considered non-threatened morphology; 35 SB were considered threatened morphology 
• 43 SB occlusion (19%)
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COBIS II Registry (COronary BIfurcation Stenting) 
• 2,897 consecutive patients enrolled from 18 centers in Korea between January 2003 and December 2009 
• 2,227 patients included in the analysis; SB occlusion in 187 bifurcation lesions (8.4%) 

Hahn JY et al. J Am Coll Cardiol 2013;62:1654-1659



Ford TJ et al. J Am Heart Assoc 2018;7:e008730

Meta-analysis single- versus two-stent strategy for bifurcation PCI 
• 9 RCTs, 3,265 patients



Kini AS et al. JACC Cardiovasc Interv 2016;9:862-865

Meta-analysis single- versus two-stent strategy for bifurcation PCI 
• 9 RCTs, 3,265 patients



COBIS II Registry (COronary BIfurcation Stenting) 
• 2,897 consecutive patients enrolled from 18 centers in Korea between January 2003 and December 2009 
• 2,227 patients included in the analysis; SB occlusion in 187 bifurcation lesions (8.4%) 

Hahn JY et al. J Am Coll Cardiol 2013;62:1654-1659 | Yang JH et al. Cardiology 2012;122:216-224



PRESSURE Trial 
• 77 patients undergoing MV stenting enrolled from 8 international centers  
• IVUS before and after MV stenting (also FFR in jailed side branch)

Koo BK et al. Circ Cardiovasc Interv 2010;3:113-119
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RESOLVE Score System (Risk prEdiction of Side branch OccLusion in coronary bifurcation interVEntion) 
• 7,007 patients undergoing PCI at a single Chinese institution between January 2012 and July 2021 
• 1,545 patients with 1,602 bifurcation lesions; SB occlusion in 118 bifurcation lesions (7.37%) 

Dou K et al. JACC Cardiovasc Interv 2015;8(1 Pt A):39-46



PROGRESS-BIFURCATION Registry 
• 855 patients with 1015 bifurcations lesions at five international sites 2014 and 2023; 124 SB occlusions (13%) 
• Assessment of the association between bifurcation angle and SB occlusion

Mutlu D et al. Am J Cardiol 2025:253:41-48



RESOLVE Score System (Risk prEdiction of Side branch OccLusion in coronary bifurcation interVEntion) 
• 7,007 patients undergoing PCI at a single Chinese institution between January 2012 and July 2021 
• 1,545 patients with 1,602 bifurcation lesions; SB occlusion in 118 bifurcation lesions (7.37%) 

Dou K et al. JACC Cardiovasc Interv 2015;8(1 Pt A):39-46 | Dou K et al. EuroIntervention 2016;11:e1604-11
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PROGRESS-BIFURCATION Registry 
• 791 patients with 937 bifurcations lesions at five international sites 2014 and 2024; 124 SB occlusions (13%) 
• Assessment of the V-RESOLVE score in an independent registry

Strepkos D et al. Catheter Cardiovasc Interv 2025;106:1958-1965

Hosmer−Lemeshow test: 20.561, p = 0.008



CTA-RESOLVE Study 
• 363 patients with 400 bifurcations lesions with coronary CTA; 28 SB occlusions (7%) 
• Assessment of CTA-derived RESOLVE Score and CTA-derived V-RESOLVED Score

Opolski MP et al. J Cardiovasc Comput Tomogr. 2020;14:258-265| Michalowska AM et al. J Thorac Imaging 2021;36:189-196
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Lee SH et al. EuroIntervention 2019;15:e788-e795

CT Bifurcation Study 
• 246 patients; 260 bifurcations lesions; 42 SB occlusions (16%)



Sakamoto N et al. Catheter Cardiovasc Interv 2016;87:243-50

Fukushima IVUS Study 
• 174 patients, 272 bifurcations lesions between December 2009 and May 2013



Suárez de Lezo J et al. EuroIntervention 2012;7:1147-1154

Cordoba IVUS Study 
• 99 patients, 110 bifurcations lesions Medina 1,0,0 - 1,1,0 – 0,1,0 
• The “eyebrow” sign



Kini AS et al. JACC Cardiovasc Interv 2016;9:862-865

Mount Sinai OCT Study 
• 134 bifurcations lesions; 17 SB occlusions (12.7%)



Prevention and treatment of SB occlusion



PROGRESS-BIFURCATION Registry 
• 791 patients with 937 bifurcations lesions at five international sites 2014 and 2024; 124 SB occlusions (13%) 
• Assessment of the V-RESOLVE score in an independent registry

Strepkos D et al. Catheter Cardiovasc Interv 2025;106:1958-1965



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



Lunardi M et al. EuroIntervention 2022;18:e807-e831

Relevant SB Concept  
• Definitions and Standardized Endpoints for Treatment of Coronary Bifurcations 
• Bifurcation Academic Research Consortium and European Bifurcation Club



TULIPE Study 
• 186 consecutive enrolled by 14 high-volume French centers between February and December 2002 
• Assessment of a provisional T-stenting strategy with final kissing balloon 

Predictors of TLR at 7-month FU 

	 	 	 	 	 	 OR (95% CI) 
Left ventricle ejection fraction	 	 0.93 (0.89-0.98)  
SB calcification	 	 	 	 7.86 (2.07-29.77) 
Non-use of jailed wire	 	 	 4.26 (1.27-14.35)	

Brunel P et al. Catheter Cardiovasc Interv . 2006;68:67-73



COBIS III Registry (COronary BIfurcation Stenting) 
• 1,890 patients with with bifurcation lesions treated with 1-stent 
• 819 patients made the wire-jailing group; 1,071 patients made the non-wire-jailing group 

Choi YJ et al. J Am Coll Cardiol Intv 2022;15:443–455



Colombo A, Ruparelia N. JACC Cardiovasc Interv 2015;8(1 Pt A):47-8



Microscopic Randomized Trial 
• 235 patients with bifurcation lesions treated with provisional stenting with jail-wire 
• Randomization to polymer-coated wire (n=115) or non polymer coated (n=120)

Pan M et al. J Am Coll Cardiol Intv 2016;9:1917-1924
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Advantages of the jailed-wire 
• Helps to keep the SB open by favorably changing the angle of the bifurcation 

• In case of occlusion, the guidewire is the only marker of the SB ostium 

• Provide anchoring of the guide catheter which facilitate balloon crossing through the stent 
struts to the SB 

• Case of SB occlusion, the jailed wire can be used to pass a low-profile balloon (or 
penetrative microcatheter) between the stent and the vessel wall to restore SB flow

Choi YJ et al. J Am Coll Cardiol Intv 2022;15:443–455



Oda H et al. Cardiovasc Interv Ther 2010;25:112-6

One-wire Two-wire



Preserving SB access during provisional stenting

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



The CIT-RESOLVE Trial 
• 335 patients at 16 sites randomized to active SB protection (168 patients) or conventional strategy (167 pateients)

Zhang D et al. BMJ Open 2017;7:e016044



The CIT-RESOLVE Trial 
• 335 patients at 16 sites randomized to active SB protection (168 patients) or conventional strategy (167 pateients)

Dou K et al. J Am Coll Cardiol Intv 2020;13:1112–1122



Preserving and rescuing SB access during provisional stenting

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



SB predilation trial 
• 232 patients with true bifurcation lesion 
• Randomization to SB pre-dilation (n=187) or no pre-dilation (n=185)

Pan M et al. Am Heart J 2014;168:374-380



Systematic description of bifurcation stenting techniques

Lassen JF et al. EuroIntervention 2014;10:545-560



TAKE HOME MESSAGE 
Side branch occlusion is a common complication of bifurcation PCI 

Loss of a significant side branch may lead to myocardial injury and worse clinical outcomes 

The risk can often be predicted from lesion anatomy, side branch characteristics, and 
procedural factors 

Careful planning, appropriate bifurcation strategy, and side branch protection are key to 
prevention 

Familiarity with a broad range of bifurcation techniques provides multiple opportunities to 
prevent, manage, and resolve side branch compromise throughout the procedure


