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The latest guidelines for LM 
revascularization

201
0

Ferrarotto Hospital
University of Catania
Ferrarotto Hospital
University of Catania



2010 ESC/EATCS Guidelines on Myocardial
RevascularizationRevascularization

Indications in stable patients with lesions suitable for 
both procedures and low predicted surgical mortality

S b t f CAD b t F CABG F PCISubset of CAD by anatomy Favours CABG Favours PCI

Left main (isolated or 1VD ostium/shaft) I A IIa BLeft main (isolated or 1VD, ostium/shaft) I A IIa B

Left main (isolated or 1VD, bifurcation) I A IIb B

Left main + 2VD or 3VD, SYNTAX score ≤ 32 I A IIb B

Left main + 2VD or 3VD, SYNTAX score ≥ 33 I A III B
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Recommended risk stratification scores to be 
used in candidates for PCI or CABGused in candidates for PCI or CABG 
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2011 ACC/AHA/SCAI SYNTAX score-based 
recommendations for LM PCI plus surgical risk

Anatomy at low risk of PCI procedural complicationsAnatomy at low risk of PCI procedural complications 
(e.g., a low SYNTAX score of 22, ostial/trunk) and 
clinical characteristics that predict a significantly 
increased risk of adverse surgical outcomes (e g STS

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

increased risk of adverse surgical outcomes (e.g., STS-
predicted risk of operative mortality >5%)

A t t l t i t di t i k f PCI d lAnatomy at low to intermediate risk of PCI procedural 
complications (e.g., low-intermediate SYNTAX score of 
<33, bifurcation LM) clinical characteristics that predict 

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

a significantly increased risk of adverse surgical 
outcomes (e.g., STS-predicted risk of operative 
mortality >2%)III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII y )

Unfavorable anatomy for PCI in good candidates for 
CABG

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII
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LM PCI: current state of the art supporting these 
guidelinesguidelines   

Impact of LM lesion locationImpact of LM lesion location 

Impact of extent of MV diseaseImpact of extent of MV disease

Long-term clinical Outcomes: overallLong term clinical Outcomes: overall 

and by classes of Risky
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LM PCI: Impact of lesion location and stent 
techniquetechnique

vi
va

l (
%

)

100

75
80.0%

vi
va

l (
%

)

100

75
80.0%

75 0%

M
A

C
E 

fr
ee

 s
ur

v

50

25

72.0%
P = 0.035*

M
A

C
E 

fr
ee

 s
ur

v

50

25

67.0%

OSTIUM/SHAFT

P = 0.38*

BIFURCATION 1 t t

75.0%

P < 0.001**

M

0

Time (months)
0 12 24

OSTIUM/SHAFT
BIFURCATION

M

0

Time (months)
0 12 24

BIFURCATION, 2 stents
BIFURCATION, 1 stent

* log rank test for ostium/shaft versus bifurcation 1 stent
** log rank test for ostium/shaft versus bifurcation 2 stents

* log rank test for ostium/shaft versus bifurcation

GISE/SICI Registry (n = 1,111)
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Worse outcomes of bifurcation LM PCI are driven by 
need for revascularization but only in patients receivingneed for revascularization, but only in patients receiving 
2 stents

2-year MI 2-year TLR2-year death 2-year cardiac 
death P < 0.00001

P = NS

P = NS
P = NS

OSTIUM/SHAFT

BIFURCATION, 2 stents
BIFURCATION, 1 stent

GISE/SICI Registry (n = 1,111)
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Patients with distal left main disease have 
significant coronary disease downstream from the 
left main vessel *

Distal Non-Distal l(n = 229) (n = 128) p value

Total SYNTAX score 31.4±
12.3 22.1± 10.1 < 0.001

LM only, % 7.4 19.5 < 0.001

LM + 1VD, % 13.5 28.1 < 0.001

LM + 2VD, % 36.2 22.7 0.008,

LM + 3VD, % 42.8 29.7 0.01

Procedural success, % 82.5 92.7 0.008

* Data from the SYNTAX LM PCI Cohort

Ferrarotto Hospital
University of Catania
Ferrarotto Hospital
University of Catania



LM PCI: impact of extent of concomitant non LM disease. 
1-Year MACCE stratified by burden of CAD

SYNTAX
PRECOMBAT

Isolated LM OR 0.83 (95% CI 0.17 - 3.93), p = 0.81
OR 0.40 (95% CI 0.04 - 4.05), p = 0.44

y

SYNTAXLM plus 1 vessel

OR 0.66 (95% CI 0.18 - 2.40), p = 0.53

OR 0.53 (95% CI 0.17 - 1.67), p = 0.28SYNTAX
PRECOMBAT

LM plus 1 vessel
OR 0.69 (95% CI 0.11 - 4.34), p = 0.70
OR 0.57 (95% CI 0.22 - 1.51), p = 0.26

SYNTAX
PRECOMBAT

LM plus 2 vessels OR 1.47 (95% CI 0.71 - 3.01), p = 0.30
OR 1.06 (95% CI 0.45 - 2.50), p = 0.89
OR 1.28 (95% CI 0.74 - 2.23), p = 0.38

SYNTAX
PRECOMBAT

LM plus 3 vessels OR 1.31 (95% CI 0.68 - 2.54), p = 0.42
OR 3.25 (95% CI 1.32 - 8.00), p = 0.01
OR 1.80 (95% CI 1.06 - 3.07), p = 0.03

Favors PCI Favors CABG
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LM in the SYNTAX trial: 1- and 4-Year Outcomes

Endpoint CABG (%) PCI (%) P valuep ( ) ( )

1 Year Δ1-4 Yrs 4 Year 1 Year Δ1-4 Yrs 4 Year

Death 4.4 4.2

CVA 2.7 0.3

MI 4.1 4.3

Revascularization 6.7 12.0

Death/CVA/MI 9.1 7.0Death/CVA/MI 9.1 7.0

MACCE 13.6 15.8
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LM in the SYNTAX trial: 1- and 4-Year Outcomes

Endpoint CABG (%) PCI (%) P valuep ( ) ( )

1 Year Δ1-4 Yrs 4 Year 1 Year Δ1-4 Yrs 4 Year

Death 4.4 6.8 11.2 4.2 7.2 11.4 0.94

CVA 2.7 1.6 4.3 0.3 1.2 1.5 0.03

MI 4.1 0.7 4.8 4.3 2.9 7.2 0.20

Revascularization 6.7 7.9 14.6 12.0 11.5 23.5 0.003

Death/CVA/MI 9.1 8.6 17.7 7.0 10.1 17.1 0.79Death/CVA/MI 9.1 8.6 17.7 7.0 10.1 17.1 0.79

MACCE 13.6 14.2 27.8 15.8 17.4 33.2 0.14
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4-Year Outcomes by SYNTAX score

High SXScoreLow to intermediate SXScore g S Sco eo to te ed ate S Sco e
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2012 US Appropriateness criteria for LM 
revascularization

ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT PCI CABG

U AIsolated left main stenosis U A

Left main stenosis and additional CAD with low CADLeft main stenosis and additional CAD with low CAD 
burden (i.e., 1- to 2-vessel additional involvement, low
SYNTAX score)

U A

Left main stenosis and additional CAD with intermediate 
to high CAD burden (i.e., 3-vessel involvement, presence 
of CTO or high SYNTAX score)

I A
of CTO, or high SYNTAX score)
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EXCEL: trial designEXCEL: trial design

3600 ti t ith l ft i di~ 3600 patients with left main disease

SYNTAX score ≤ 32SYNTAX score ≤ 32
Consensus agreement by the Heart Team

Yes
N ~ 2600

R

Xience CABG
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Clinicaltrials.gov id NCT01205776



T i l d i f SYNTAX d EXCELTrial design of SYNTAX and EXCEL

SYNTAX EXCEL
All-comers Yes No
Patient population LM/3VD LMPatient population LM/3VD LM
Syntax score Any ≤ 32
Primary endpoint Death/MI/CVA/TVR Death/MI/CVAPrimary endpoint Death/MI/CVA/TVR Death/MI/CVA
Follow up 1 year 3 year
IVUS/FFR guidance Infrequent RecommendedIVUS/FFR guidance Infrequent Recommended
Stent PES EES
Angio FU At operator’s discretion Not recommended
Status Completed Ongoing
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Key remarks on updated guidelines for LM PCI

European guidelines: based on lesion location and SXscore in 
low surgical risk patientslow surgical risk patients 

American guidelines: based on SXscore plus STS score and onAmerican guidelines: based on SXscore plus STS score and on 
lesion location. 

Excluding angiographically complex patients, testing a harder 
primary endpoint, the use of EES and IVUS/FFR guidance are 
expected to further improve the outcomes of LM PCI in theexpected to further improve the outcomes of LM PCI in the 
EXCEL trial. 
More accurate risk stratification is needed in order to drive 
decision-making for LM revascularization. 
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