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Anatomic VariationsAnatomic Variations
Short Short vs.vs. Long LMSLong LMS
Ostial, Shaft, Distal lesionsOstial, Shaft, Distal lesions
Protected vs. UnprotectedProtected vs. Unprotected

Alternative Strategies to PCIAlternative Strategies to PCI
Medical TreatmentMedical Treatment
Surgical RevascularisationSurgical Revascularisation

CoCo--MorbidityMorbidity
LV FunctionLV Function
Emergency presentationEmergency presentation
Diabetes MellitusDiabetes Mellitus

PCI: Additional TechnologyPCI: Additional Technology
Intravascular UltrasoundIntravascular Ultrasound
Debulking (Directional & Rotational Atherectomy)Debulking (Directional & Rotational Atherectomy)
Bifurcation TechniquesBifurcation Techniques

Concern relating to late outcomesConcern relating to late outcomes
Difficulties assessing the literatureDifficulties assessing the literature

Why is Left Main Stem PCI Different?Why is Left Main Stem PCI Different?



Unprotected Left Main PCI (UK 2007)

www.bcis.org.ukwww.bcis.org.uk

Total PCITotal PCI
(N=77,373)(N=77,373)

Left Main PCI 1.1%Left Main PCI 1.1%
(N=842)(N=842)



LMS PCILMS PCI Stent ThrombosisStent Thrombosis



LMS: Medical TreatmentLMS: Medical Treatment

Left Main Stem Medical Treatment

Mortality (5 years) = 36.5%
Odds Ratio (vs. CABG) = 0.32 [0.15-0.70], p=0.04

Mortality (5 years) = 36.5%
Odds Ratio (vs. CABG) = 0.32 [0.15-0.70], p=0.04

Lancet 1994;344:563Lancet 1994;344:563--570570



Contemporary Trials of LM CABG vs. PCI
Superior Treatment Modality for Outcomes

Trial* N Death† MI Stroke Revasc
Wu 2008 (DES) 112

NDND

n/a

n/a
CABG CABG 
BetterBetter

MAIN-COMPARE 2008 1102

NDND
LEMANS 2008 105

Palmerini 2006 311

Sanmartin 2007 341 NDND

Chieffo 2006 249 PCI BetterPCI Better
PCI BetterPCI Better

Lee 2006 173

NDND
NDND

Makikallio 2008 287 NDND

Rodés-Cabau 2008† 249

n/a n/aBrener 2008 287
n/a

White 2008 343

**Studies with >100 patients per arm reported; Studies with >100 patients per arm reported; ††Cardiac deathCardiac death
ND=no difference; n/a=not available/not reportedND=no difference; n/a=not available/not reported



Comparison of Surgical & Medical Survival in Comparison of Surgical & Medical Survival in 
Patients with Left Main Disease (Normal LV)Patients with Left Main Disease (Normal LV)

Circ 1995;91:2325Circ 1995;91:2325--23342334
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15 yr Surgical Survival 42%
15 yr Medical Survival 51% (p=0.94) 
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CABG for Left Main DiseaseCABG for Left Main Disease
Duke DatabaseDuke Database

n=1295

1295 10391169 902 748 618
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CABG for Left Main DiseaseCABG for Left Main Disease
NYS DatabaseNYS Database

n=1374



Left Main PCI?

…CABG using IMA grafting is the ‘gold standard’ for treatment 
of unprotected left main disease and has proven benefit on 
long-term outcomes. The use of DES has shown encouraging 
short-term outcomes, but long-term follow-up is needed…

It is likely that during the progress of their disease, many 
patients will benefit from a combined application of 
percutaneous and surgical techniques, taking advantage of the 
low morbidity of percutaneous methods and the established 
long-term benefit of surgical revascularization with arterial 
conduits. 

J Am Coll Cardiol 2006;47:e1J Am Coll Cardiol 2006;47:e1--e121e121



Appropriate Revascularization?

J Am Coll Cardiol 2009;53:530J Am Coll Cardiol 2009;53:530--553553

Coronary revascularization is appropriate when the expected
benefits, in terms of survival or health outcomes
(symptoms, functional status, and/or quality of life) exceed
the expected negative consequences of the procedure.



Increasing  Numbers of Studies Exploring PCI Increasing  Numbers of Studies Exploring PCI 
as a Treatment Option in LM Diseaseas a Treatment Option in LM Disease……



N Engl J Med 2009;360:961-972



How does modern CABG compare to PCI in high-
risk patients eligible for both techniques? 
Which patient group continues to be solely eligible 
for CABG?
What characterizes complex patients not eligible 
for CABG?

SYNTAX Background SYNTAX Background 

SYNTAX was designed to answer the following three 
questions in patients with left main and/or 3VD:



Patient Profiling
Local Heart team (surgeon & 
interventional cardiologist)  
assessed each patient             
in regards to :
Patient’s operative risk 
(EuroSCORE & Parsonnet score)
Coronary lesion complexity 
(Newly developed SYNTAX 
score)
Goal: SYNTAX score to provide 
guidance on optimal 
revascularization strategies for 
patients with high risk lesions

Sianos et al, EuroIntervention 2005;1:219-227
Valgimigli et al, Am J Cardiol 2007;99:1072-1081
Serruys et al, EuroIntervention 2007;3:450-459

BARI classification of coronary segments
Leaman score, Circ 1981;63:285-299
Lesions classification ACC/AHA , Circ 2001;103:3019-3041
Bifurcation classification, CCI 2000;49:274-283
CTO classification,  J Am Coll Cardiol 1997;30:649-656

No. &
Location
of lesion

Left
Main

Tortuosity

3 VesselThrombus

Bifurcation
CTO

Calcification

SYNTAX
SCORE

Dominance



SYNTAX Statistical AnalysisSYNTAX Statistical Analysis

Non-inferiority was not met for the primary 
endpoint (MACCE at 12 months), further 

comparisons for the LM and 3VD subgroups are 
observational only and hypothesis generating 



Left Main DiseaseLeft Main Disease
(isolated, +1, +2 or +3 vessels)(isolated, +1, +2 or +3 vessels)

3 Vessel Disease3 Vessel Disease
(revasc all 3 vascular territories)(revasc all 3 vascular territories)

SYNTAX Eligible PatientsSYNTAX Eligible Patients

De novo disease

Limited Exclusion Criteria
Previous interventions 

Acute MI with CPK>2x

Concomitant cardiac surgery



TAXUS
n=903

PCI
n=198

CABG
n=1077

CABG
n=897

no f/u
n=428

5yr f/u
n=649

PCI
all captured w/ 

follow up

CABG
2500

750 w/ f/u
vsvs

Total enrollment 
N=3075

Stratification: 
LM and Diabetes

Two Registry ArmsRandomized Arms
n=1800

Two Registry Arms
N=1275

Randomized Arms
N=1800

Heart Team (surgeon & interventionalist)

PCI
n=198

CABG
n=1077

Amenable for only one 
treatment approach

TAXUS*

n=903
CABG

n=897 vsvs

Amenable for both
treatment options

Stratification: 
LMLM and Diabetes

LM
33.7%

3VD
66.3%

LM
34.6%

3VD
65.4%

23 US Sites62 EU Sites +

**TAXUS ExpressTAXUS Express

SYNTAX Trial DesignSYNTAX Trial Design



Left Main Subgroup MACCE Rates  Left Main Subgroup MACCE Rates  

CABG TAXUS
Left Main Isolated

Left Main + 3VD

Left Main + 2VD

Left Main + 1VD

N=258
(37%)

N=218
(31%)

N=138
(20%)

N=91
(13%)

All LM
N=705
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3VD (All)
N=1095

CABG TAXUS

Left Main Subgroup MACCE Rates  Left Main Subgroup MACCE Rates  

1212--monthsmonths



Death/CVA/MI to 12 MonthsDeath/CVA/MI to 12 Months
Left Main SubsetLeft Main Subset

P=0.29*
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TAXUS (N=357)CABG (N=348)

Event rate ± 1.5 SE, *Fisher exact test ITT population



Safety at 12 MonthsSafety at 12 Months
Death/CVA/MI in the Left Main SubsetDeath/CVA/MI in the Left Main Subset

ITT population
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RevascularizationRevascularization** at 12 Monthsat 12 Months
Left Main SubsetLeft Main Subset

ITT population
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TAXUS (N=118)CABG (N=103)

P=0.19*

7.7%

13.0%

Event rate ± 1.5 SE, *Fisher exact test Calculated by core laboratory; ITT population

MACCE to 12 Months by SYNTAX Score MACCE to 12 Months by SYNTAX Score 
Tertile: Tertile: Low Scores (0Low Scores (0--22) LM Subset22) LM Subset

Mean baseline
SYNTAX Score

CABG 15.5 ± 4.3

TAXUS 15.7 ± 4.4
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TAXUS (N=195)CABG (N=92)

Event rate ± 1.5 SE, *Fisher exact test Calculated by core laboratory; ITT population

P=0.54*

15.5%
12.6%

MACCE to 12 Months by SYNTAX Score 
Tertile: Intermediate Scores (23-32) LM Subset 

Mean baseline
SYNTAX Score

CABG 27.2 ± 3.0

TAXUS 27.0 ± 2.7
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TAXUS (N=135)CABG (N=150)

P=0.008*

25.3%

12.9%

Event rate ± 1.5 SE, *Fisher exact test Calculated by core laboratory; ITT population

MACCE to 12 Months by SYNTAX Score 
Tertile: High Scores (≥33) Left Main Subset

Mean baseline
SYNTAX Score

CABG 42.1 ± 7.6

TAXUS 43.8 ± 9.1



Safety (Death/CVA/MI) at 12 Months 
Stratified by Baseline SYNTAX Score LM Subset
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Revascularization at 12 Months Revascularization at 12 Months 
Stratified by Baseline SYNTAX Score Stratified by Baseline SYNTAX Score LM SubsetLM Subset
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SYNTAX Facts (One Year)SYNTAX Facts (One Year)

Overall, number of CABG needed to avoid one re-
PCI =13, at the cost of almost 4x as many strokes
In the Left Main subset, number of CABG needed 
to avoid one re-PCI = 19, at the cost of 9x as 
many strokes
In the Left Main + 3VD subset, number of CABG 
needed to avoid one re-PCI = 11

You Decide!You Decide!



Circ Cardiovasc Intervent 2009;2:59-68



Conclusions:Conclusions:
The SYNTAX trial provides a unique pre-
specified Left Main dataset (n=705)

There are no significant safety differences 
(Death, CVA, AMI) between PCI (TAXUS 
Express) and CABG at one year

In lower complexity Left Main disease, PCI 
treatment is favorable

The positive Left Main PCI results are both 
hypothesis generating and thought provoking, 
but fit with the available literature and clinical 
experience


