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Superiority of DES to BMS in ULMCA disease 

• 44 studies (n=10,342) 

• Co-primary end points: mortality, MI, TVR/TLR,  

            & MACE(mortality, MI, TVR/TLR) 

Comparison of  DES vs BMS in 9 studies 



PCI vs CABG in LM disease 

MAIN-COMPARE 

SYNTAX trial 

Comparable !! 

3 years 



PCI vs CABG in LM disease 
Comparable !! 

Eur Heart J 2014;35:2541  



 Ostial vs mid shaft vs distal bifurcation 

 Characteristics of LM segment  

 Anatomically easy accessibility 

 Relatively large caliber 

 Short length  

 Diffuse nature of the disease 

 Up to 80% of LM disease  

Bifurcation 

 multivessel 

Unprotected left main coronary artery 



Diffuse nature of LM disease 

Circ Cardiovasc Interv. 2010;3:105-112 

• Review of 140 angiogram of distal LMCA & ostial LAD & LCX lesions with preintervention IVUS of both LAD & LCx 

Plaque circumferential 
distribution 

IVUS classification for LMCA 
bifurcation plaque distribution 



Ostial/mid shaft vs distal bifurcation in LM disease 

JACC Cardiovasc Interv. 2013;6:1242 

• 1,612 pts (482  treated for ostial/mid-shaft lesions vs 1,130 for distal bifurcation lesions) 

• Median follow-up period of 1,250 (987 - 1,564) days 

HR 1.48, 95% CI, 1.16-1.89 HR: 1.68, 95% CI 1.19-2.38 

DELTA registry 



Circulation. 2009;120:1866 

Ostial/mid shaft vs distal bifurcation in LM disease 
j-Cypher Registry 

• Prospective registry of consecutitve pts treated w/ SES (N=12,824 / ULMCA stenting – n=582)  

3.6% 

17.1% 



Provisional vs 2-stent strategy in distal LM disease 

EuroIntervention 2015;11:V120 



Provisional vs 2-stent strategy in distal LM disease 

Circ Cardiovasc Intervent. 2008;1:185 

• Observational study including 773 distal ULMCS pts treated with DES  

• 1- stent (n=456) vs 2- stents (n=317)  

• Primary end point : MACEs (mortality, MI, TLR) during 2 years 

75.3% 

67.6% 

Adjusted HR, 0.48 (95% CI, 0.33-0.69) 



Circulation. 2009;120:1866 

Provisional vs 2-stent strategy in distal LM disease 
j-Cypher Registry 

• Prospective registry of consecutitve pts treated w/ SES (N=12,824 / ULMCA stenting – n=582)  



Provisional vs 2-stent strategy in distal LM disease 

J Am Coll Cardiol Intv 2014;7:255 

- LM bifurcation lesion 

- Non-LM bifurcation lesion 

- COBIS II Registry 



Systematic kissing balloon inflation in 1-stent Tx 

J Am Coll Cardiol. 2014;64(11_S):11_S.doi:10.1016/j.jacc.2014.07.276 
JACC Cardiovasc Interv. 2015;8:1297 

- COBIS II 



Selection of LM bifurcation Tx strategy 
- COBIS II 

• 2227 consecutive pts undergoing PCI w/ DES for bifurcation lesions with SB > 2.3 mm 

• Pts w/ 1-stent technique or MV stenting first strategy selected 

• SB occlusion after MV stenting : TIMI flow grade <3 

Independent Predictors of SB Occlusion 

J Am Coll Cardiol 2013;62:1654 

• IVUS 



Plaque distribution and SB jailing 

EuroIntervention. 2012;8(6):708 



Provisional vs 2-stent strategy in distal LM disease 

EuroIntervention 2015;11:V120 



FFR vs CAG in LCXos 

Circulation. 2004;110:2831 

• 29 pts w/ distal LM or ostial LAD lesions treated by LM-to-LAD crossover stenting  

• FFR measured at the jailed LCX after successful stenting 

• Additional intervention performed in lesions with FFR <0.8. 

59% (17/29)  

29% (5/17) 



FFR vs CAG / IVUS in LCXos 

Catheter Cardiovasc Interv. 2014;83:545 

• 43 pts treated by single-stent cross-over technique for LMCA bifurcation lesions w/ LCX ostial DS of < 50% 

• FFR after MB stenting& SB IVUS (pre- and post-) 

 

• After MB stenting 

• DS >50% at the LCX ostium in 42% 

• FFR <0.80 in only 7% 

Neither angiographic DS nor IVUS–MLA could accurately 
predict functional LCX compromise with an FFR of <0.80 !! 



Elective 2-stent techniques 

EuroIntervention 2015;11:V125 

• No clear guidelines in selecting a particular technique relative to the specific anatomy of LM disease  
• Patient’s clinical manifestations 
• LM bifurcation morphology (diameter of the two branches, bifurcation angle, severity of the 

ostial SB stenosis, extent of the MV disease) 
• Operator’s preference. 



Comparison of 2- stent techniques 

Circ Cardiovasc Intervent. 2008;1:185 

Similar MACE-free survival, irrespective of 

technique used in 2-stent group!! 



COBIS registry 

COBIS I COBIS II COBIS III 

N of patients 1,668 2,897 2,749 

N of centers 16 18 21 

Procedure period 2004.1~2006.6 2003.1~2009.12 2010.1~2014.12 

Left main bifurcation None 853 (29%) 988 (36%) 

Side branch RD 2.090.24 mm 2.540.43 mm 2.550.59 mm 

2nd generation DES None 15% 100% 

2-stent technique 18% 27% 19% 

Median FU duration (years) 1.8 [1.3-2.6] 3.0 [2.1-4.3] 4.3 [2.9-5.6] 



COBIS II registry 

 Final analysis set 

 N=2,897 patients from 18 centers in Korea 

 Median Follow-up duration: 36 months 

ClinicalTrials.gov: NCT01642992 

COBIS II (N=5,155) 
2003. 1 – 2009. 12. 

COBIS II analysis 
N=2,897 

Exclusion populations  
• Side branch < 2.3mm (n=1276) 

• Trifurcation (n=113) 

• RCA-RV (n=44) 

• LAD-Sepal (n=31) 

• Branch bifurcation (n=23) 

• Non-bifurcation lesion (n=255) 

• No crossover stent (n=197) 

• Not available data (n=319) 

Core lab QCA 

 
Non-Left main 

(N=2044) 
 

Left main  
(N=853 ) 



COBIS III registry 

COBIS III (N=6,210) 
2010. 1 – 2014. 12. 

COBIS III analysis 
N=2,749 

Exclusion (n= 3,461)  
• Side branch < 2.3mm 

• Trifurcation 

• RCA-RV 

• LAD-Sepal 

• Branch bifurcation 

• Non-bifurcation lesion 

• No crossover stent 

• 1st DES, BMS, Angioplasty only 

• Not available data 

Core lab QCA 

 
Non-Left main 

(N=1,761) 
 

Left main  
(N=988 ) 

 Final analysis set 

 N=2,749 patients from 21 centers in Korea 

 Median Follow-up duration: 50 months 

ClinicalTrials.gov: NCT03068494 



COBIS II Registry 
- 1-stent vs 2-stent in LM vs. non-LM bifurcation 

 Cardiac death or MI 

HR =1.40, p=0.29 HR = 2.77, p<0.01 

Hazard ratio was calculated by a weighted Cox proportional hazards model using inverse-probability-of-treatment weighting 
(IPTW) including all clinical, angiographic, and procedural variables. 

Song YB, Gwon HC, JACC CVI 2014 

Non-LM bifurcation LM bifurcation 



COBIS II Registry 
- 1-stent vs 2-stent in LM vs. non-LM bifurcation 

 Target lesion revascularization 

Song YB, Gwon HC, JACC CVI 2014 

Hazard ratio was calculated by a weighted Cox proportional hazards model using inverse-probability-of-treatment weighting 
(IPTW) including all clinical, angiographic, and procedural variables. 

Non-LM bifurcation LM bifurcation 

HR = 2.89, p<0.01 HR =1.56, p=0.01 

Conservative provisional stenting is still the standard strategy to treat left main bifurcation, until the 
results of randomized controlled trials are available.   



COBIS II Registry 
- Predictors of TVF in 2 stent technique 

Song PS, Song YB, Gwon HC, JACC CVI 2016 

 Treated with 2-stent strategy: N=951 

  Adjusted HR* 95% CI p Value 

Treated bifurcation in LM 2.09 1.43 – 3.03 <0.001 

High SYNTAX score >32 2.00 1.28 – 3.14 0.002 

Diabetes mellitus 1.41 1.00 – 1.99 0.05 

Second-generation DES 0.26 0.12 – 0.57 0.001 

Non-compliant balloon 0.53 0.36 – 0.79 0.002 

Final kissing ballooning 0.44 0.29 – 0.68 <0.001 

*Adjusted for age (continuous), acute coronary syndrome as presentation, preprocedural hemoglobin level, 
pre-procedural creatinine level, bifurcation angle (continuous), multi-vessel coronary disease, transradial 
approach, intravascular ultrasound, provisional approach, stenting techniques, total stent length in side 
branch (continuous). 



COBIS III registry (preliminary results) 
- Lesion and procedural characteristics 

Variables 
Total  

(n=2,749) 
Non-LM Bifurcation 

(n=1,761) 
LM Bifurcation 

(n=988) 
P value 

  Multi-vessel disease 1686 (61.3%) 876 (49.7%) 810 (82.0%) <0.001 

  Bifurcation location       NA 

    Left main 988 (35.9%) 100 (100%)   

    LAD/diagonal 1237 (45.0%) 1237 (70.2%)     

    LCX/OM 362 (13.2%) 362 (20.6%)     

    RCA (PL/PDA) 162 (5.9%) 162 ( 9.2%)     

  Medina classification       <0.001 

    1.1.1 879 (32.0%) 638 (36.2%) 241 (24.4%)   

    1.0.1 174 (6.3%) 132 ( 7.5%) 42 ( 4.3%)   

    0.1.1 261 (9.5%) 181 (10.3%) 80 ( 8.1%)   

    1.0.0 305 (11.1%) 218 (12.4%) 87 ( 8.8%)   

    1.1.0 446 (16.2%) 258 (14.7%) 188 (19.0%)   

    0.1.0 591 (21.5%) 297 (16.9%) 294 (29.8%)   

    0.0.1 93 ( 3.4%) 37 ( 2.1%) 56 ( 5.7%)   

  True bifurcation 1314 (47.8%) 951 (54.0%) 363 (36.7%) <0.001 



COBIS III registry (preliminary results) 
- Lesion and procedural characteristics 

Variables 
Total  

(n=2,749) 
Non-LM Bifurcation 

(n=1,761) 
LM Bifurcation 

(n=988) 
P value 

  No. of used stent 1.8 ± 1.0 1.7 ± 0.9 1.9 ± 1.0 <0.001 
  Stent type       <0.001 
  EES (Xience) 827 (30.1%) 462 (26.2%) 365 (36.9%)   
  EES (Promus) 491 (17.9%) 328 (18.6%) 163 (16.5%)   
  ZES 749 (27.2%) 506 (28.7%) 243 (24.6%)   
  BES 527 (19.2%) 349 (19.8%) 178 (18.0%)   
  Other 85 (3.1%) 66 (3.7%) 19 (1.9%)   

  Stent technique       <0.001 
    1-stenting 2237 (81.4%) 1534 (87.1%) 703 (71.2%)   
    T-stenting or TAP 129 (4.7%) 69 (3.9%) 60 (6.1%)   
    Crush techniques 256 (9.3%) 105 (6.0%) 151  (15.3%)   
    Culottes 31 (1.1%) 15 (0.9%) 16 (1.6%)   
    Kissing or V stenting 47 (1.7%) 17 (1.0%) 30 (3.0%)   
    Others 49 (1.8%) 21 (1.2%) 28 (2.8%)   
  Access site       <0.001 
    Trans-radial 1502 (54.6%) 1024 (58.1%) 478 (48.4%)   
    Trans-femoral 1185 (43.1%) 692 (39.3%) 493 (49.9%)   
  SB pre-dilatation 312 (13.0%) 236 (14.6%) 76 ( 9.6%) <0.001 
  Final kissing ballooning 821 (29.9%) 405 (23.0%) 416 (42.1%) <0.001 
  Proximal optimization technique 774 (28.2%) 463 (26.3%) 311 (31.5%) 0.004 
  IVUS-guidance 1093 (39.8%) 471 (26.7%) 622 (63.0%) <0.001 
  NC balloon use         
    MV 559 (20.3%) 308 (17.5%) 251 (25.4%) <0.001 
    SB 207 (7.5%) 94 (5.3%) 113 (11.4%) <0.001 



COBIS III registry (preliminary results) 
- Clinical outcomes 

  
Non-LM Bifurcation  

(n=1,761) 

LM Bifurcation 

(n=988) 
HR (95% CI) P value 

Target lesion failure* 135 (7.7%) 130 (13.2%) 1.84 (1.45-2.34) <0.001 

Cardiac death 45 (2.6%) 51 (5.2%) 2.17 (1.45-3.24) <0.001 

All-cause death 88 (5.0%) 91 (9.2%) 1.97 (1.47-2.64) <0.001 

Any MI 38 (2.2%) 34 (3.4%) 1.67 (1.05-2.65) 0.030 

Target vessel MI 17 (1.0%) 20 (2.0%) 2.22 (1.16-4.23) 0.016 

TLR 61 (3.5%) 63 (6.4%) 1.99 (1.40-2.82) <0.001 

TVR 92 (5.2%) 64 (6.5%) 1.75 (1.32-2.33) <0.001 

Definite or probable ST 26 (1.5%) 35 (3.5%) 2.47 (1.49-4.10) <0.001 

Median FU: 4.3 [2.9-5.6] years 



COBIS III registry (preliminary results) 
- Clinical outcomes 



 Unique characteristics of LM 

- Short length and large caliber 

- Diffuse nature of disease 

 Lesion severity & treatment strategy 

-    IVUS / FFR rather than angiography 

 Bifurcation (vs Ostial / mid shaft) 

-    Provisional strategy 

-    FFR-guided approach for SB 

- IVUS for optimization  

 




