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Heart Team Should Meet Before PCI for All 
Left Main Disease



o<90% of LMS are distal/bifurcation (very high risk of restenosis)
o<90% have multivessel CAD (CABG already offers survival benefit) 



Favorable Long-Term Outcome After Drug-Eluting Stent Implantation in 

Nonbifurcation Lesions That  Involve Unprotected Left Main Coronary Artery 

A Multicenter Registry [Circulation. 2007;116:158-162]

Alaide Chieffo, MD; Seung J. Park, MD, PhD; Marco Valgimigli, MD; Young H. 

Kim, MD, PhD; Joost Daemen, MD; Imad Sheiban, MD; Alessandra Truffa, MD; 

Matteo Montorfano, MD; Flavio Airoldi, MD; Giuseppe Sangiorgi, MD; Mauro 

Carlino, MD; Iassen Michev, MD; Cheol W. Lee, MD, PhD; Myeong K. Hong, MD, 

PhD; Seong W. Park, MD, PhD; Claudio Moretti, MD; Erminio Bonizzoni, PhD; 

Renata Rogacka, MD; Patrick W. Serruys, MD, PhD; Antonio Colombo, MD 

Appropriate use of stents in LMS

o790 LMS:
•19% NonBifurcation Lesions 
•ostial  (52%) or mid shaft (28%) or both (+35% RCA disease)

•1 hospital death
•73% repeat angiogram at 6 months with 1 restenosis
•at 2.5 years 3.4% mortality and 5% revascularization

‘Stent thrombosis could not be excluded in the 4 patients (2.7%) 
who died of unknown causes’



CATEGORY In-hospital (%)

n death

All DES 1278 2.3

Nonbifurcation (25%) 285 0.9

Low –risk: ES<6 260 3

High-risk: ES>6 312 6.6

6-10 month follow up

death TVR MACE

5.5 6.5 16.5

4.1 6.7 14.7

4.8 8.5 15.7

12 6.4 20.6

Am H J 2008

Emphasises 2 key issues regarding left main
1) Lesion: bifurcation vs non-bifurcation
2) Patient: low vs high risk



SYNTAX RCT Results (5/5 Years): Left Main: n=705
118 104

7 11.3 .28

1.8 4.1 .28

6.2 3.1 .32

13.9 15.2 .71

23 20.3 .65

103 92

8.9 19.3 .04

1.0 3.6 .23

6.0 4.6 .71

15.7 24.9 .11

22.2 16.6 .40

135 149

20.9 14.1 .11

1.6 4.9 .13

11.7 6.1 .40

26.1 22.1 .33

34.1 11.6 <.001
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>32

nos

death

CVA
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PCI CABG

nos 357 348 p

Death 12.8 14.6 (+1.8%) * .53

Cardiac Death 8.6 7.2 (-1.4%) .46

MI 8.2 4.8 (-3.4%) .10

CVA 1.5 4.3 (+2.8%) * .03

D+C+M 19 20.8 (+1.8%) .57

Revasc 26.7 15.5 (-11.2%) <0.01

EXCEL TRIAL (Abbott Vascular)
•2600 patient RCT: PCI vs CABG
•only in SYNTAX Score <33
•1000 registry patients now enrolled
•ie 3600 in total
•started Sept 2010
•>1250 RCT patients enrolled to date

* = different from SYNTAX 3VD



‘PRECOMBAT’: 600 patient RCT (300 PCI vs 300 CABG)

• Cohort of 1454 LM patients (59% NOT randomized)

•Mean SYNTAX score: 25 (vs 30 in SYNTAX)

•Mean Euroscore: 2.7 (vs 3.8 in SYNTAX)

•Primary endpoint: Death; CVA; MI; Repeat Revasc 

oIncidence of stroke 0.4% PCI vs 0.7% CABG
oNo increase in mortality or stroke with CABG (vs SYNTAX)

Primary Endpoint Primary Endpoint (-Revasc)



Twelve clinical studies (3 RCT and 9 observational studies) 

o5,079 patients with 1-year follow-up 

oDES had trends toward 


lower risk of death (odds ratio [OR] 0.68, 95% [CI] 0.45 to 1.02) 


and composite of death, MI, or stroke (OR 0.70, 95% CI 0.49 to 1.00) 


higher target vessel revascularization (OR 3.52, 95% CI 2.72 to 4.56). 

Am J Cardiol 2012



2004-08 MORTALITY

All Elective

Total CABG 114300 1.8% 1.1%

No LMS 69775 (70%) 1.5% 0.9%

LMS 30218 (30%) 2.5% 1.5%

5 yr mortality No LM =10% (9% in SYNTAX)
5 yr mortality LMS =14% (same as SYNTAX)



Results of CABG for Left Main
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o70% of patients misunderstand rationale for PCI (thinking that it extends
life and prevents further MI)
oNo surgical opinion in 85% !!!
oNeed for Guideline/HeartTeam approach to recommend intervention

10 studies of 1458 patients (1016 PCI; 442 CABG)

NO Heart Team/Guidelines leads to low rates of informed consent



ACC/AHA 
Recommendation

Numbers % CABG % PCI % Medical None

CABG 1337 53 34 12 1

PCI 6071 2 94 4 <1

CABG or PCI 1722 5 93 2 <1

Neither 1223 6 21 71 2

Total 10333 10 77 13 <1

o16142 catheter lab patients in New York 2005-07
oTreatment decision made by catheter lab cardiologist alone in 64%

o92% of PCI procedures ad hoc (ie no time for real choice/ genuine consent)
oChance of PCI increased in hospitals with PCI facilities

Adherence of Catheterization Laboratory Cardiologists to ACC/AHA Guidelines 
for PCI and CABG: What happens in Actual Practice ? [Hannan et al Circ 2010]

NO Heart Team/Guidelines increases rate of wrong interventions



The Guidelines…what do they recommend ?

CABG PCI

Subset of CAD by anatomy ESC ACC ESC ACC

Heart team Approach for LM or complex CAD I C I C I C I C

1 VD:  NON proximal LAD  IIb C III B I C III B

1 VD: proximal LAD I A IIa B IIa B IIb B

2 VD: NON proximal LAD IIb C IIa B IIb C I C IIb B 

2 VD: proximal LAD  I A I B IIa B IIb B

3 VD, simple lesions, full functional revasc

achievable with PCI, SYNTAX scores <22
I A I B IIa B IIb B III B

3 VD, complex lesions, incomplete revasc

achievable with PCI, SYNTAX scores >22
I A I B III A IIb B III B

LM (isolated or 1VD, ostium/shaft) I A I B IIa B IIa  B 

LM (isolated or 1VD, distal bifurcation) I A I B IIb B IIb B III B

LM + 2VD or 3VD, SYNTAX scores <33 I A I B IIb B IIb B III B

LM + 2VD or 3VD, SYNTAX scores >32 I A I B III B IIb B III B

79%

66%



Summary and Conclusions
① 65% of all left main disease (SYNTAX >32)  have strong survival 

advantage with CABG by 5 years (6.8% by 5 years)

② Conflicting data between SYNTAX and PRECOMBAT about risk 
of death and stroke with CABG vs PCI in low and intermediate 
Left Main groups (SYNTAX <33) …EXCEL TRIAL

③ Possible to improve PCI results with more use of IVUS,FFR and 
interval staging

④ Possible to improve results of CABG with lower mortality and risk 
of stroke

⑤ Possible that CABG is disadvantaged in lower severity left main 
by the presence of too much competitive flow                           
(but NOT if additional 2 or 3 vessel coronary artery disease)

⑥ Following guidelines avoids need to discuss all patients;       
reserve MDT for interventions which do not follow guidelines

⑦ Guidelines are transparent and protect the best interests of 
patients and doctors

⑧ Statutory bodies/payers should only pay for interventions which 
follow guidelines or are otherwise  agreed by MDT



THE SYNTAX TRIAL

Landmark trial (most important trial ever of PCI vs CABG)

oDesigned to look at 5 year outcomes death and MACCE

o ‘All comer’ trial (vs highly select patients in all previous RCTs)

oParallel Registry (35% of patients straight to CABG !!)



Joint ESC/EACTS Guidelines for Myocardial Revascularization 
2010Table 9. Indications for CABG versus PCI in stable patients with lesions suitable for

both procedures and low predicted surgical mortality

ACC/AHASCAI guidelines for PCI focussed update 2009 [JACC 2009]

oPCI is CLASS III indication in virtually all Left Main patients (2001)

oPCI is CLASS III indication in Left Main candidate for CABG (2005)

oPCI is CLASS IIbB if low risk for PCI and increased risk for CABG (2009)

oPCI is CLASS IIa/b if easy anatomy and low risk, otherwise III (2011)

Task Force for Percutaneous Coronary Interventions of the European Society 

of Cardiology. [Eur Heart J 2005;26:804-47]

o‘Stenting for unprotected Left Main disease should only be considered in 
the absence of other revascularization options’

65%



NON Bifurcation

Lesion 
Factors

Complex CAD 
(Syntax >32)

No PCI > CABG

Yes CABG

Stenosis Complexity
Easy PCI  > CABG

Difficult CABG

Patient 
Factors

Significant 
Co-morbidity

No PCI > CABG

Yes PCI

Contraindication to

dual antiplatelets

No PCI > CABG

Yes CABG

Diabetes
No PCI > CABG

Yes CABG

Age
Young PCI = CABG

Old PCI

Patient Preference Both

Bifurcation

CABG > PCI

CABG

CABG > PCI

CABG

CABG > PCI

PCI

CABG > PCI

CABG

CABG > PCI

CABG

CABG > PCI

PCI > CABG

Both

PCI or CABG in LMS: How to Decide ?
2 key issues regarding left main
1) Lesion: bifurcation vs non-bifurcation
2) Patient: low vs high risk



1611 patients from 4 RCT (81% from SYNTAX + PRECOMBAT)
1 year outcomes: MACCE 14.5% PCI vs 11.8% PCI; p=0.11
No difference in death or MI 
With CABG stroke higher (1.7% vs 0.1%;p=0.013) and revasc lower (5.4 vs 11.4; p<0.001)   



PCI CABG p

LM +/-1VD 49% 17% <0.001

LM +/- 2 or 3 VD 51% 83% <0.001

RCA disease 36% 71% <0.001

o2240 patients: 1102 PCI (71%DES) vs 1138 CABG
oAt 5 yrs similar rates of death, MI, CVA
oBUT x5 increase in repeat intervention with PCI





Outcome in PCI and CABG propensity matched patients:All;BMS; DES

ALL TVR: HR x5 BMS TVR: HR x11 DES TVR: HR x6

‘… our analysis was underpowered to detect significant 
differences  in mortality, especially in the comparison of DES 
with CABG.  ... Nonsignificant trends toward higher event rates 
were seen in the group that received DES; these trends might 
have been significant with a larger cohort of patients’. 

2.1%

3.5%

All BMS DES

Propensity matching to lower risk PCI patients !!



BMS DES

studies 8 7

patients 1150 599

In hospital mortality 6% 2.4%

1 year mortality - 7%

repeat revascularization - 21%*

2 year mortality 17%

repeat revascularization 29%

* 20% - 4O% restenosis asymptomatic



Current Results of CABG in LM stenosis [Taggart et al JACC 2008]

Six studies with at least 300 patients published within last 10 years

Author Year Nos % urgent 30 day mortality

Jonsson (2006) 1970-1999 1888 26% 2.7%

Lu (2005) 1997-2003 1197 5% 2.6%

UK SCTS (2003) 2003 5003 - 3%

Dewey (2001) 1998-1999 728 46% 4.2%

Yeatman (2001) 1996-2000 387 57% 2.6%

Ellis (1998) 1990-1995 1585 47% 2.3%

SUMMARY 10788 32% 2.8%

Surgery as ‘gold standard’ in LMS stenosis

Comparison of Surgical and Medical Group Survival in Patients 

With Left Main Coronary Artery Disease.Long-term CASS 

Experience. Caracciolo E.A. Circ 1995; 91:2325-34
•1484 LMS (>50% stenosis) [ACC/AHA 2004 Guideline Update for CABG]
‘The benefit of surgery over medical treatment … is little argued. The median survival for
surgically treated patients is 13.3 years versus 6.6 years in medically treated patients’

oCABG: a safe, durable, effective procedure with > 40 yrs follow-up data
o10 year survival benefit of CABG in LMS [Cohen and Gorlin Circ 1975]

o3 RCT and numerous prospective studies confirm this over next 30 yrs



oSix important facts not even mentioned in Abstract
•Different number of patients 2114 CABG (56%) vs  1659 (44%) PCI
•10 studies: 2 RCT (810/3773 patients from RCT ie 21%)
•Cumulatively 50 years of recruitment ie 7.5 pts per study per year
•1789/3773 (47%) recruited from SYNTAX and MAIN-COMPARE
•3 year data actually available in only 45% of patients
•No definition of how PCI or CABG was chosen (ie confounding)
•Propensity matching can only be done towards lower risk populations  



30 day 1yr 3yr

ARC defined

CARDIAC 
DEATH (%)

All (358) 3.3 6.7 9.2

Elective (288) 0.7 3.8 6.2

Urgent (70) 14.3 18.6 21.4

TVR (%)

All (358) 0.8 10 14.2

Elective (288) 0.7 11.1 16

Urgent (70) 1.4 5.7 7.1

oIncomplete Reporting: How many ‘non-cardiac’ deaths occurred ?
o680 patients underwent CABG..how was intervention decided?
oIncreasing cardiac deaths between 1 and 3 years in all groups



Results In the PCI group 271 patients died compared with 335 in the
medical treatment group, which corresponds to a 20% reduction in
OR of all cause death (OR:0.80; 95% CI 0.64 to 0.99, p= 0.263 for
heterogeneity)

•Strange presentation of results without %
•Mortality 7.3% PCI vs 8.7% medical therapy (absolute  difference 1.4%)
•4 RCT (28% of  patients) used CABG in 20-41% of the ‘PCI’ group
•4 RCT (20% of patients) had MI within last 4 weeks (SWISSI II)
•Exclude CABG and recent MI: HR=0.91 (95% CI 0.74-1.12) ie NS
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Considerations in LMS: 
Patient and Lesion Factors

o PATIENT

• Age

• Comorbidity/Contraindication to CABG

• Diabetes

• Contraindication to dual antiplatelet medication

• Patient Preference ?

o LMS LESION

• Bifurcation vs Non-bifurcation ?

• Other significant coronary artery disease ?

• Severity of LMS important as competitive flow inversely 
proportional to % stenoses (and may contraindicate arterial grafts)



NON-bifurcation LMS Stenoses: Evidence for DES

Chieffo et al 

(Circ 2007)

Total LMS 790

Non Bifurcation LMS 147 (19%)

In hospital mortality 0.7%

1 year mortality -

1 year repeat 
revascularization

-

2.5 year mortality 3.4%*
2.5 year repeat 
revascularization

5.4%

Biondi

(Am H J 2008)

1278

285 (25%)

0.9%

4.1%

6.7%

-

-

SYNTAX

705

?

?

?

?

?

?

*‘Stent thrombosis could not be excluded in the 4 patients (2.7%) 
who died of unknown causes’

Low in hospital mortality with DES but conflicting evidence of risk of 
subsequent mortality at longer follow up



Left main

Isolated ± 1 vessel disease

Ostium/ 
mid shaft

CABG
Heart Team

Syntax 
score ≤ 32

PCI or CABG in stable CAD (Left Main)  requiring revascularization (ESCCVWG/ESC) 

High Surgical Risk

NoYes

Syntax 
score ≥ 33

Distal 
bifurcation

Isolated ± 2 or 3 vessel disease



oSix important facts not even mentioned in Abstract
•Different number of patients 2114 CABG (56%) vs  1659 (44%) PCI
•10 studies: 2 RCT (810/3773 patients from RCT ie 21%)
•Cumulatively 50 years of recruitment ie 7.5 pts per study per year
•1789/3773 (47%) recruited from SYNTAX and MAIN-COMPARE
•3 year data actually available in only 45% of patients
•No definition of how PCI or CABG was chosen (ie confounding)
•Propensity matching can only be done towards lower risk populations  



PCI vs CABG in Unprotected LMS

NON-bifurcation

Age Younger CABG

Older PCI/CABG

Significant

Comorbidity

No PCI/CABG

Yes PCI √

Diabetes No PCI/CABG

Yes CABG

Contraindication to 
dual antiplatelets

No PCI

Yes CABG √

Stenosis

Complexity

Easy PCI

Difficult PCI/CABG

Severe Coronary 
Artery Disease

(SYNTAX >33)

No PCI/CABG

Yes CABG √

Bifurcation

CABG

CABG

CABG

CABG unless severe

CABG

CABG

CABG

CABG

CABG

CABG

CABG

CABG √



Evidence Basis for an Intervention

RCT

The Gold standard

Strengths No Bias

Potential

Weaknesses

Small numbers of patients

Small % of eligible population

Atypical patient populations

Short duration of follow-up

Large numbers of cross-overs

Registries 

(Propensity Matched)

Large Numbers of Patients

(often tens of thousands)

Represent real clinical practice

Confounding/Bias





Conclusions In a cohort (n2240) of patients with unprotected left main coronary artery disease, we found  

no significant difference in rates of death or of the composite end point of death, Q-wave myocardial 

infarction, or stroke between patients receiving stents and CABG. However, stenting, even with drug-

eluting stents, was associated with higher rates of target-vessel revascularization than was CABG. 

PCI (1102)

Peripheral Vascular Disease 1.5%

Unstable angina 55%

Distal LMS 49%

LMS

alone 25

1VD 24

2VD 26

3VD 25%

RCA 36%

CABG (1138)

5.4% <0.001

68% <0.001

54% 0.04

6

<0.001
11

26

57%

71%

oSuperb registry data
•Overall relatively low rate of distal LMS and 3 vessel CAD esp PCI (SYNTAX <33 ???)
•applicable in Europe/USA ???
•NO ROUTINE SURGICAL OPINION

NEJM 2008


