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Two-stent techniques 

Y Louvard et al. Heart, 2004 



David Hildick -Smith  Dong -Ho Shin  

DHS ? 



A Colombo et al. Circulation, 2009 

PCI for Bifurcation lesions 



Z Gao et al. Clin Cardiol, 2008 

Observational data 



David Hildick-Smith et al. Circulation, 2010 

BBC ONE trial 

Complex 

(n=250) 

Simple 

(n=250) 
p-value 

 Death 2 (0.8%)  1 (0.4%) ns 

MI 28 (11.2%) 9 (3.6%) 0.001 

TVF 18 (7.2%) 14 (5.6%) ns 
  

 Primary 

endpoint 
38 (15.2%) 20 (8.0%) 

0.009 

HR 2.0 (1.2 to 3.5) 



MW Behan, et al. Circ CV Interv, 2011 

NORDIC + BBC ONE 



Meta-analysis 

SS Brar et al. EuroIntervention, 2009 

Myocardial infarction 

Standard approach for bifurcation lesions 

       ; provisional stenting (1-stent strategy) 



Two-stent techniques 

Y Louvard et al. Heart, 2004 



High crossover rates from 1 to 2-stent strategy in 

some RCTs (upto 51% in Colombo et al, 2004) 

 

 

Two-stent strategy 
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òIt may be impossible to do randomized trials.  

Every Patient needs an individual treatment.ó 
 - From European Bifurcation Club, 2006 



 Assuming the situations which need  

      2-stent strategies, 

 Which is better ? 

Question  



Main prox first (M)  

1 lesion 

Modified Y ; 1 

main Across SB first (A) 

(110 lesions / 109 pts) 

Internal crush ; 24 

Culottes ; 10 

TAP ; 76 

Distal first (D)  

(42 lesions) 

V-stenting ; 3 

V with skirt ; 1 

Kissing ; 38 

Side branch first (S)  

(140 lesions) 

Classic T  ; 14 

Classic T &  

       small protrusion ; 8 

Modified T ; 18 

Crush ; 62 

Mini-crush ; 6 

DK crush ; 32 

Å DES implantation for the 
coronary bifurcation lesions 
during 2004.1. ~ 2006.6. 

Å MV diameter ̹d2.5mm & SB 
diameter ̹ d2mm  

COBIS registry  
(COronary BIfurcation Stenting) 

Two-stent strategy  

(293 lesions / 292 pts) 

One stent strategy 

(1398 lesions / 1376 pts) 

COBIS registry  

(1691 lesions / 1668 patients) 

Å Shock, STEMI 

Å LM ds 

Å life expectancy < 1yr 



MADS classification 

Louvard et al. Cath Card Interv, 2008 



 Assuming the situations which need  

      2-stent strategies, 

 Which is better  

  ômain across side first (A strategy)õ 

  vs. ôside branch first (S strategy)õ ? 

Question  



Main prox first (M)  

1 lesion 

Modified Y ; 1 

main Across SB first (A) 

(110 lesions / 109 pts) 

Internal crush ; 24 

Culottes ; 10 

TAP ; 76 

Distal first (D)  

(42 lesions) 

V-stenting ; 3 

V with skirt ; 1 

Kissing ; 38 

Side branch first (S)  

(140 lesions) 

Classic T  ; 14 

Classic T &  

       small protrusion ; 8 

Modified T ; 18 

Crush ; 62 

Mini-crush ; 6 

DK crush ; 32 

Å Shock, STEMI 

Å LM ds 

Å life expectancy < 1yr 

Å DES implantation for the 
coronary bifurcation lesions 
during 2004.1. ~ 2006.6. 

Å MV diameter ̹d2.5mm & SB 
diameter ̹ d2mm  

COBIS registry  
(COronary BIfurcation Stenting) 

Two-stent strategy  

(293 lesions / 292 pts) 

One stent strategy 

(1398 lesions / 1376 pts) 

COBIS registry  

(1691 lesions / 1668 patients) 



Safety endpoint  

 ; Cardiac death, Myocardial infarction & Stent thrombosis 

Efficacy endpoint  

 ; Target Lesion Revascularization 

 

Statistical analysis 

 ; KM curve/log-rank test, Cox regression 

   Propensity score Ą IPW, SMR weight 

Study Endpoints & Analysis 



Baseline characteristics 
Total (n=249) A group (n=109) S group (n=140) p 

Female 93 (37.3%) 40 (36.7%) 53 (37.9%) 0.808 

Age (years) 62.90 ± 10.4 62.9 ±10.7 61.5 ±9.4 0.281 

Current smoking 60 (24.1%) 26 (23.9%) 34 (24.3%) 0.905 

Acute coronary syndrome  145 (58.2%) 53 (48.6%) 92 (65.7%) 0.005 

Hypertension 144 (57.8%) 67 (61.5%) 77 (55.0%) 0.348 

Diabetes 66 (26.5%) 28 (25.7%) 38 (27.1%) 0.764 

Dyslipidemia 76 (30.5%) 30 (27.5%) 46 (32.9%) 0.341 

Chronic renal insufficiency 6 (2.4%) 2 (1.8%) 4 (2.9%) 0.697 

Creatinine (mg/dl) 1.08 ± 0.74 0.94 ± 0.23 1.05 ± 0.88 0.165 

Cholesterol (mg/dl) 182.04 ± 11.38 168.8 ± 42.7 173.7 ± 39.5 0.350 

LDL (mg/dl) 43.85 ± 12.73 45.9 ± 13.6 42.2 ± 11.8 0.028 

Ejection fraction (%) 59.86 ± 11.38 60.2 ± 10.1 59.6 ± 12.2 0.758 

Aspirin§ 229 (92.0%) 98 (89.9%) 131 (93.6%) 0.205 

Clopidogrel 226 (90.4%) 97 (89.0%) 129 (92.1%) 0.291 

Cliostazol 39 (15.6%) 5 (4.6%) 34 (24.3%) < 0.001 

Abciximab 8 (3.2%) 7 (6.4%) 1 (0.7%) 0.023 



Angiographic findings 
Total (n=249) A group (n=109) S group (n=140) p 

No. of lesions 250 110 140 

Location of diseased vessels 0.021 

LCA 216 (86.4%) 89 (80.9%) 127 (90.7%) 

LCx 23 (9.2%) 12 (10.9%) 11 (7.9%) 

RCA 11 (4.4%) 9 (8.2%) 2 (1.4%) 

Medina classification 0.035 

001 13 (5.2%) 8 (7.3%) 5 (3.6%) 

010 18 (7.2%) 12 (10.9%) 6 (4.3%) 

011 46 (18.4%) 18 (16.4%) 28 (20.0%) 

100 6 (2.4%) 4 (3.6%) 2 (1.4%) 

101 13 (5.2%) 6 (5.5%) 7 (5.0%) 

110 9 (3.6%) 7 (6.4%) 2 (1.4%) 

111 145 (58.0%) 55 (50.0%) 90 (64.3%) 

True bifurcation (011, 101, 111) 204 (81.6%) 79 (71.8%) 125 (89.3%) < 0.001 

Total occlusion of MV 15 (6.0%) 8 (7.3%) 7 (5.0%) 0.453 

Thrombus in MV 8 (3.2%) 4 (3.6%) 4 (2.9%) 0.734 

Total occlusion of SB 12 (4.8%) 7 (6.4%) 5 (3.6%) 0.305 

Thrombus in SB 4 (1.6%) 3 (2.7%) 1 (0.7%) 0.323 



Procedural information 
Total (n=249) A group (n=109) S group (n=140) p 

Reference diameter of MV (mm) 2.97 ± 0.46 2.86 ± 0.51 3.09 ± 0.35 0.001 

Minimal luminal diameter of MV 0.73 ± 0.43 0.71 ± 0.44 0.74 ± 0.42 0.646 

Lesion length of MV 19.50 ± 8.71 15.83 ± 8.01 23.54 ± 7.63 < 0.001 

Reference diameter of SB 2.41 ± 0.40 2.23 ± 0.40 2.61 ± 0.28 < 0.001 

Minimal luminal diameter of SB 0.82 ± 0.47 0.87 ± 0.50 0.76 ± 0.43 0.147 

Lesion length of SB 11.61 ± 8.87 8.22 ± 9.23 15.47 ± 6.63 < 0.001 

IVUS guidance 116 (46.4%) 78 (70.9%) 38 (27.1%) < 0.001 

Stent type 

Sirolimus-eluting stent 364 (68.4%) 166 (70.0%) 198 (67.1%) 0.530 

Paclitaxel-eluting stent 165 (31.0%) 69 (29.1%) 96 (32.5%) 

Bare-metal stent 3 (0.6%) 2 (0.8%) 1 (0.3%) 

No. of stents in MV 1.25 ± 0.48 1.24 ± 0.45  1.26 ± 0.50 0.648 

No. of stents in SB 1.03 ± 0.18 1.03 ± 0.16 1.04 ± 0.19 0.708 

Mean diameter of MV stents 3.17 ± 0.34 3.22 ± 0.34 3.13 ± 0.33 0.036 

Mean diameter of SB stents 2.74 ± 0.29 2.74 ± 0.30 2.74 ± 0.28 0.943 

Cumulative length of MV stents 30.66 ± 11.73 31.21 ± 11.75 30.22 ± 11.73 0.513 

Cumulative length of SB stents 21.64 ± 8.73 21.11 ± 9.64 22.05 ± 7.97 0.414 

Final kissing inflation 193 (77.2%) 99 (90.0%) 94 (67.1%) < 0.001 

More or higher  

 in the S strategy  

É Acute coronary syndrome 

É Cilostazol use  

É LAD lesion 

É True bifurcation lesions 

É RD, Lesion length of MV & SB 

More or higher  

   in the A strategy 

É Final kissing inflation   

É Stent diameter of MV 

É Abciximab use  

É LDL chol  

É IVUS guide  



Post-procedural results & Follow-up  
Total (n=249) A group (n=109) S group (n=140) p 

Reference diameter of MV (mm) 3.19 ± 0.41 3.17 ± 0.47 3.21 ± 0.35 0.506 

Minimal luminal diameter of MV 2.86 ± 0.47 2.76 ± 0.54 2.97 ± 0.35 0.003 

Lesion length of MV 18.18 ± 10.08 16.64 ± 9.50 19.15 ± 10.42 0.332 

Reference diameter of SB 2.57 ± 0.31 2.46 ± 0.31 2.68 ± 0.26 < 0.001 

Minimal luminal diameter of SB 2.28 ± 0.41 2.19 ± 0.40 2.38 ± 0.40 0.004 

Lesion length of SB 12.41 ± 9.83 11.80 ± 12.66 12.79 ± 7.76 0.739 

Procedural success of MV 248 (99.2%) 108 (98.2%) 140 (100.0%) 0.109 

Procedural success of SB 242 (96.8%) 102 (92.7%) 140 (100.0%) 0.001 

Acute closure of MV 1 (0.4%) 1 (0.9%) 0 (0.0%) 0.258 

Acute closure of SB 11 (4.4%) 10 (9.1%) 1 (0.7%) 0.001 

Follow-up duration Ó 1yr 236 (94.8%) 106 (97.2%) 130 (92.9%) 0.119 

Follow-up duration Ó 2yr 92 (36.9%) 38 (34.8%) 54 (38.6%) 0.512 

Follow-up duration (days)   660.2 ± 254.5 658.3 ± 242.2 661.6 ± 264.7 0.921 

Duration of aspirin use (months) 19.66 ± 9.47 18.30 ± 9.08 20.73 ± 9.67 0.044 

Duration of clopidogrel use 14.32 ± 8.31 12.69 ± 7.05 15.62 ± 9.00 0.004 

Duration of cilostazol use 1.91 ± 5.45 0.99 ± 3.76 2.64 ± 6.40 0.012 

More or higher  

  in the S strategy  

É MLD of MV & SB 

É RD of SB 

É SB procedure success 

É ASA, clopidogrel & cilostazol 

More or higher  

  in the A strategy  

É SB acute closure 

 



Cardiac death, MI & ST 

No. at risk 249 234 90 17 

A 109 106 38 7 

S 140 128 52 10 

S strategy  
(SB first) 

A strategy  
(MV first) 

Median follow-up ; 20.2 months 



Target Lesion Revascularization 

No. at risk 249 234 90 17 

A 109 106 38 7 

S 140 128 52 10 

S strategy  
(SB first) 

A strategy  
(MV first) 



c-statistics = 0.849 

Propensity score distribution 


