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Issues in Briefs
Left Main PCI
1. How To Do ?

Integrated Use of FFR and IVUS
Risk Stratification, SYNTAX Score ?
Single or Two Stent
What About BVS ?

2. CABG vs. PCI
Meta-analysis and EXCEL

3. Current and Future Guideline



How To Do 
LM PCI ?



LM PCI

1. Accurate Diagnosis First !  
Angiographic Assessment is Not Always Enough.

2. There are Many Visual Functional Mismatches. 
FFR is Crucial for Intermediate LM Ostial
and Shaft Lesions.  

3. Avoid Unnecessary Procedure is the Most Important 
Factor to Reduce Unfavorable Outcomes.

Why FFR ?



LM PCI
Why IVUS Too ?

1. IVUS Guidance Saves Lives.
2. Assessment of LM Ostium, Reference Vessel Diameter, 

Pattern of Remodeling, and Vulnerability of Plaque.
3. Treatment Strategy Would be Simplified as Single Stent 

Cross-Over Depending on the Disease Status of LCX 
Ostium by Separate IVUS Run.

4. IVUS Guided Stent Optimization and Effective Stent CSA 
Can Make a Good Clinical Outcomes. 

5. Smaller IVUS MLA 4.5 mm2 Can Predict Functional 
Significance of LM Stenosis.
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AUC 0.83 (0.75–0.90)

New LM IVUS MLA 
Matched with FFR <0.80, 

Ostial and Shaft LM Disease (N=112)

Cut-off = 4.5 mm2

Sensitivity    79%
Specificity    80%
PPV 83%
NPV 76%
Accuracy       80%

Park SJ et al. JACC Interv, 2014
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POC

Kang et al. Circ Cardiovasc Interv 2011;4:1168-74

LM

LAD
LCX

IVUS Stent Area to Reduce Restenosis 
(Rule of 5,6,7,8) 
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Role of SYNTAX Score and Modifiers
In Risk Prediction and Treatment Selection

Role of SYNTAX Score and Modifiers
In Risk Prediction and Treatment Selection

+
Euro
Score

+
Modified 

ACEP
Age
CrCl
EF

SYNTAX Score

Residual
SS

Functional
SS

Global
Risk 

Stratificati
on

Clinical
SS

CABG
SS SS II

+
Age, CrCl,

EF, LM,
Sex, COPD,

PVD



Restenosis at 2 yearRestenosis at 2 year
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Bifurcation PCI

Single Two stent 

3/67            14/222           29/114          

Pooled Analysis in 403 Patients with LM PCI Using SES

Kang et al. Circ Cardiovasc Interv 2011;4:1168-74



Single- VS. Two-stentSingle- VS. Two-stent

study yr 2-
stent

1-
stent

Weight* RR (95% CI)

RCT
NORDIC 2008 1/196 2/199 5.37% 0.50 (0.04-5.55)
Ferenc et al. 2008 2/101 1/101 5.40% 2.00 (0.18-21.71)
CACTUS 2009 3/177 2/173 9.73% 1.46 (0.24-8.66)
BBC-ONE 2010 5/249 1/248 6.71% 4.97 (0.58-42.31)
DK-CRUSH-Ⅱ 2011 4/185 1/185 6.45% 4.00 (0.45-35.44)
META-ANALYSIS 15/908 7/906 2.01 (0.77-5.23)
Conchrane Q : 2.46 (p:0.651) I²: 0%

Non-RCT
Ge et al. 2007 3/57 0/117 3.54% 14.24 (0.74-271.13)
Di Mario et al. 2007 4/109 0/38 3.66% 3.19 (0.17-57.92)
ARTS Ⅱ 2007 1/61 4/263 6.50% 1.07 (0.12-9.47)
COBIS 2010 2/292 9/1376 13.17% 1.04 (0.22-4.82)
J-CYPHER 2011 3/263 10/1870 18.64% 2.13 (0.59-7.70)
J_PMS 2011 4/37 2/263 11.12% 14.21 (2.69-74.92)
Assali et al. 2011 2/141 3/260 9.72% 1.23 (0.21-7.27)
META-ANALYSIS 19/960 27/4187 2.55 (1.13-5.78)
Conchrane Q : 8.06 (p:0.234) I²: 25.57%
META-ANALYSIS 34/1868 35/5093 100% 2.31 (1.33-4.03)
Conchrane Q : 10.65 (P:0.473) I²: 0%

study yr 2-
stent

1-
stent

Weight* RR (95% CI)

RCT
NORDIC 2008 12/196 15/199 7.84% 0.81 (0.39-1.69)
Ferenc et al. 2008 9/101 11/101 6.47% 0.81 (0.35-1.88)
CACTUS 2009 14/177 13/173 7.95% 1.05 (0.50-2.17)
BBC-ONE 2010 13/249 10/248 6.84% 1.29 (0.57-2.17)
DK-CRUSH-Ⅱ 2011 12/185 27/185 9.23% 0.44 (0.23-0.85)
META-ANALYSIS 60/908 76/906 0.80 (0.55-1.17)
Conchrane Q : 5.08 (p:0.279) I²: 21.27%

Non-RCT
Ge et al. 2007 10/90 2/37 2.53% 2.05 (0.47-8.93)
Di Mario et al. 2007 20/109 8/38 7.85% 0.87 (0.41-1.81)
ARTS Ⅱ 2007 3/61 26/263 3.82% 0.49 (0.15-1.59)
COBIS 2010 17/292 83/1376 12.32% 0.96 (0.58-1.60)
J-CYPHER 2011 20/263 111/1870 13.60% 1.28 (0.81-2.02)
J_PMS 2011 12/37 43/263 11.51% 1.98 (1.15-3.40)
Assali et al. 2011 15/141 25/260 10.04% 1.11 (0.60-2.03)
META-ANALYSIS 97/852 298/3847 1.27 (0.85-1.90)
Conchrane Q : 7.80 (p:0.252) I²: 23.09%
META-ANALYSIS 157/1901 374/5013 100% 1.02 (0.80-1.30)
Conchrane Q : 16.86 (P:0.119) I²: 34.77%
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Zimarino M et al. J Am Coll Cardiol Intv 2013;6:687–95

Stent Thrombosis TVR

Favor           2-stent       1-stent Favor           2-stent       1-stent

Meta-analysis



Bioresorbable BVS for BifurcationBioresorbable BVS for Bifurcation

Dzavík V et al. J Am Coll Cardiol Intv 2014;7:81–8

Mini-Crush T-stenting with Ring Disruption

Arrow: deformed BVS Arrow: disrupted BVS



PCI vs. CABG 



PCI or CABG saves life for LM disease
Bayesian Net-work Meta-analysis

PCI or CABG saves life for LM disease
Bayesian Net-work Meta-analysis

Bittl JA et al. Circulation. 2013;127:2177

Medical
Therapy

CABG

PCI

7 studies

12 studies

0 studies

Treatment “A” better   Treatment “B” better

A vs. B         OR    95% BCI
PCI vs. CABG    0.99 0.71 – 1.33

OMT vs. CABG  3.23 2.09 – 4.55

OMT vs. PCI      3.22 1.96 – 5.30

0.10 1.00 10.00

One-Year Mortality
Posterior Median OR 

and 95% Bayesian Credible Intervals (BCI)



PCI VS. CABG
5-year Meta-analysis

PCI VS. CABG
5-year Meta-analysis

Athappan G et al. J Am Coll Cardiol Intv 2013;6:1219–30

Mortality TVR

Stroke MACCE

Favor PCI                  CABG Favor PCI                    CABG

Favor PCI                CABG Favor PCI          CABG
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R

Clinical follow-up: 1 mo, 6 mo and yearly through 5 years
Primary end point: death, MI or stroke

EXCEL Randomized Study

2900 pts with unprotected left main disease
SYNTAX score ≤32

Consensus agreement by heart team

Yes
(N=1900)

No
(N=1000)

Enrollment
registry

PCI (Xience Prime)
(N=850)

CABG
(N=850)

@ 165 international sites



ACC/AHA Guidelines 2011
Elective PCI for LM Stenosis

ACC/AHA Guidelines 2011
Elective PCI for LM Stenosis

Low risk PCI, SYNTAX score  22
or Ostial or Shaft LM

High risk CABG ; STS risk  5%

16
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B

B Intermediate-risk PCI, SYNTAX score < 33
or Bifurcation LM

High risk CABG ; STS risk  2%
or COPD, Disabled Stroke, Redo CABG

B Unfavorable Anatomy for PCI, 
but Good CABG Candidate



ESC Guidelines 2011
Elective PCI for LM Stenosis

ESC Guidelines 2011
Elective PCI for LM Stenosis

LM with isolated or 1 VD and ostial or shaft

17

LM with isolated or 1 VD and bifurcation LM
LM with 2 or 3 VD & SYNTAX score  32

LM with 2 or 3 VD & SYNTAX score  32
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Discussion
Left Main PCI
1. How To Do ?

Integrated Use of FFR and IVUS
Risk Stratification, SYNTAX Score ?
Single or Two Stent
What About BVS ?

2. CABG vs. PCI
Meta-analysis and EXCEL

3. Current and Future Guideline


