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1. 1. CurrentCurrent Indications:Indications:

WhatWhat are are thethe data?data?

WhichWhich indications for indications for stentingstenting ??

2. Technical Issues:

Non distal LM

Distal LM: single vs 2 stent strategy

Restenosis

3. Which trial do we need?

Current Indications and Technical Issues Current Indications and Technical Issues 
in Left Main in Left Main StentingStenting



LMCA LMCA DiseaseDisease

Distal locationDistal location

>70% >70% ofof cases cases 

CalcifiedCalcified

>50% >50% ofof casescases

MVDMVD

>70% >70% ofof casescases

WhyWhy surgerysurgery isis consideredconsidered as as thethe standard standard ofof care?care?

• Well documented with durable survival advantage

• Better results after bilateral IMA grafting

• Better results after total arterial grafting

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?



SyntaxSyntax studystudy

• 62 EU  +  23 US sites
• CABG randomized cohort, n=897

– Arterial graft to LAD 97.3%
– LIMA + SVG 78.1%

–– Double LIMA/RIMA Double LIMA/RIMA 27.6%27.6%

–– CompleteComplete arterialarterial revascrevasc . . 18.9%18.9%
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LeftLeft Main PCI: Main PCI: ExperienceExperience withwith DESDES



InIn--hospitalhospital::

MortalityMortality:: 1%1%

MI:MI: <4%<4%

FollowFollow--upup: : 6 6 –– 24 24 monthsmonths

MortalityMortality:: 8%8% (0(0--21)21)

TLR:TLR: 12%12% (0(0--44)44)

MACE: MACE: 22%        22%        (2(2--54)54)

LMCA LMCA DiseaseDisease ::
ElectiveElective PCI PCI withwith DESDES

20.320.33030MACEMACE

8.88.81313TLRTLR

%%N (148)N (148)

DeathDeath 1515 10.110.1

CV CV deathdeath 1010
6.86.8

ClinicalClinical FollowFollow --upup
(874 (874 �s�s�s�s�s�s�s�s 382382 daysdays ))

LM LM StentingStenting withwith D.E.S D.E.S 

Clinique Pasteur Clinique Pasteur experienceexperience

PaveiPavei et et alal. . EuroIntervEuroInterv. 2008;4:457. 2008;4:457--463463



StentsStents versus versus CoronaryCoronary --ArteryArtery BypassBypass GraftingGrafting
for for LeftLeft Main Main CoronaryCoronary ArteryArtery DiseaseDisease

Main Compare Main Compare RegistryRegistry

SafetySafety : : StentStent vs CABGvs CABG

DeathDeath DeathDeath, QWMI, , QWMI, StrokeStroke

Seung et al. N Engl J Med 2008;358:1781-92

DES vs CABGDES vs CABGTVR: TVR: 

Seung et al. N Engl J Med 2008;358:1781-92

StentsStents versus versus CoronaryCoronary --ArteryArtery BypassBypass GraftingGrafting
for for LeftLeft Main Main CoronaryCoronary ArteryArtery DiseaseDisease

Main Compare Main Compare RegistryRegistry
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SYNTAX: MACCE to 2 YearsSYNTAX: MACCE to 2 Years
Left Main CohortLeft Main Cohort

��
�� ����	������ �������

��������� � �!� "�#�$%&

' ��&��

'��
(�

��$
��)

�

' ��&�	 ' ��&�� ' ��&�� ' ��&��

�
&�

��&


����*

SYNTAX: OverallSYNTAX: Overall MACCE at 2 YearsMACCE at 2 Years
Left Main SubsetLeft Main Subset
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CABGCABG PCIPCI PP
valuevalue

DeathDeath 4.9%4.9% 0.9%0.9% 0.070.07

CVACVA 4.1%4.1% 0.9%0.9% 0.120.12

MIMI 2.0%2.0% 3.6%3.6% 0.530.53

Death, Death, 
CVA or CVA or 

MIMI
9.9%9.9% 4.5%4.5% 0.100.10

RevascRevasc .. 10.1%10.1% 14.7%14.7% 0.370.37
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MACCE to 2 Years by SYNTAX Score MACCE to 2 Years by SYNTAX Score TercileTercile
Low Scores (0Low Scores (0 --22)22)
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CABGCABG PCIPCI PP
valuevalue

DeathDeath 11.3%11.3% 4.9%4.9% 0.100.10

CVACVA 2.3%2.3% 1.0%1.0% 0.460.46

MIMI 3.3%3.3% 4.0%4.0% 0.860.86

Death, Death, 
CVA or CVA or 

MIMI
14.5%14.5% 9.8%9.8% 0.280.28

RevascRevasc .. 12.8%12.8% 14.9%14.9% 0.720.72
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MACCE to 2 Years by SYNTAX Score MACCE to 2 Years by SYNTAX Score TercileTercile
Intermediate Scores (23Intermediate Scores (23 --32)32)
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CABGCABG PCIPCI PP valuevalue

DeathDeath 4.1%4.1% 10.4%10.4% 0.040.04

CVACVA 4.2%4.2% 0.8%0.8% 0.080.08

MIMI 6.1%6.1% 8.4%8.4% 0.480.48

Death, Death, 
CVA or CVA or 

MIMI
11.5%11.5% 15.6%15.6% 0.320.32

RevascRevasc .. 9.2%9.2% 21.8%21.8% 0.0030.003
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MACCE to 2 Years by SYNTAX Score MACCE to 2 Years by SYNTAX Score TercileTercile
High Scores (High Scores ( �������� 33)33)
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66%
27%

7%

Distal
Nondistal

Both59%
29%

11%
35%

61%

4%

0%
10%

20%
30%
40%
50%
60%
70%
80%
90%

100%

Low Syntax Intermediate
Syntax

High Syntax

LM + 3VD
LM + 2VD

LM + 1VD
LM isolated



=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$=-�%,1���%%,56(�9��,��(�;��(%�����-$

�'�L�D�E�H�W�H�V�����0�H�G�L�F�D�O �7�U�H�D�W�P�H�Q�W��
�1� ������

�1�R�Q���'�L�D�E�H�W�L�F
�1� ��������

��&�

��&�

��&�

��&�

�

	

��

�	

��

�	

��

�	

��
�������

�����>�!�>� ����* �����>�!�>� ����*

�&�

��&�

�&�

�	&�

�

	

��

�	

��

�	

��

�	'��&
� '��&���	 '��&��'��&
�

Patient Patient selectionselection isis basedbased onon

ClinicalClinical characteristicscharacteristics
age, diabetes, renal function, 
functional class, cognitive status,
valvular disease, carotid disease
previous cardiac intervention, other co-morbidities

AngiographicAngiographic characteristicscharacteristics
LV function, 
distal or no distal LM, LM anatomy
(trifurcation), length of LM lesion, calcification, 
diffuse disease, MVD, RCA occlusion, additional
complex lesions (bifurcation, CTO) on the other
vessels, quality of the distal vessels

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?



1. 1. FavourableFavourable for stentingfor stenting
LowLow--riskrisk patients, patients, withwith goodgood LV LV functionfunction, non distal , non distal andand non non 
calcifiedcalcified leftleft main main stenosisstenosis, , 

OstialOstial LMLM

MidMid --shaftshaft LMLM

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?

2. 2. TechnicallyTechnically difficultdifficult but raisonablebut raisonable
Patients Patients withwith preservedpreserved LV LV functionfunction andand non non calcifiedcalcified
distal LM bifurcation distal LM bifurcation lesionlesion involvinginvolving thethe ostiumostium ofof LAD LAD 
andand LCxLCx
PCIPCI couldcould bebe consideredconsidered whenwhen

elderlyelderly ((octogenariansoctogenarians) ) 
smallsmall LCxLCx
non diabeticsnon diabetics
nono additionaladditional complexcomplex lesionslesions ((lowlow SyntaxSyntax scorescore ))
poorpoor surgicalsurgical candidate: candidate: 

distal distal coronarycoronary diseasedisease unfavorableunfavorable to CABGto CABG
highhigh surgicalsurgical riskrisk ((highhigh EuroscoreEuroscore ))
comorbiditycomorbidity ((chronicchronic obstructive obstructive lunglung diseasedisease) ) 
emergency emergency clinicalclinical situation: acute LM occlusionsituation: acute LM occlusion

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?



33. . SurgerySurgery preferredpreferred

. . HeavyHeavy calcifiedcalcified LM LM diseasedisease

. . ReducedReduced LV LV functionfunction

. MVD . MVD suitablesuitable for CABG  for CABG  particularlyparticularly diabeticdiabetic patients:    patients:    

withwith distal bifurcation distal bifurcation lesionlesion andand reducedreduced LV LV 
functionfunction

withwith distal bifurcation distal bifurcation lesionlesion andand occludedoccluded RCARCA

withwith additionaladditional complexcomplex lesionslesions on on thethe otherother vesselsvessels
((highhigh SyntaxSyntax scorescore ))

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?

•• Patient Patient selectionselection isis crucial crucial 

•• Global Global appraisalappraisal ofof thethe patient (patient (clinicalclinical & & angiographicangiographic
characteristicscharacteristics) ) 

•• BasedBased on on medicalmedical --surgicalsurgical consultation consultation andand ethicsethics
ofof informationinformation

•• StentingStenting cancan bebe performedperformed withwith goodgood resultsresults in in 
selectedselected patientspatients

•• LongLong--termterm carefulcareful followfollow--upup isis neededneeded to to evaluateevaluate
safetysafety andand efficacyefficacy ofof ourour proceduresprocedures

•• SpecificSpecific trial trial isis neededneeded

ConclusionConclusion

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?



1. Current Indications:

What are the data?

Which indications for stenting?

2. 2. TechnicalTechnical Issues:Issues:

Non distal LMNon distal LM

Distal LM: single vs 2Distal LM: single vs 2 --stent stent strategystrategy

RestenosisRestenosis

3. Which trial do we need?

Current Indications and Technical Issues Current Indications and Technical Issues 
in Left Main in Left Main StentingStenting

Distal Distal LeftLeft Main Main LesionLesion

The The LCxLCx is one of the key elements for indication of Left is one of the key elements for indication of Left 
Main PCIMain PCI

. size. size

. area of jeopardized myocardium. area of jeopardized myocardium

. . ostialostial location of location of atheromaatheroma plaqueplaque

. diffusion of . diffusion of atheromaatheroma

. bifurcation angle. bifurcation angle



Distal Distal LeftLeft Main Main DiseaseDisease

SizeSize ofof LCxLCx

occludedoccluded smallsmall �7�72.5mm2.5mm largelarge

Ignore Ignore itit protection protection plaque distribution, plaque distribution, CaCa
wirewire extension extension ofof CADCAD

bifurcation anglebifurcation angle
diameterdiameter ofof LAD & LAD & LCxLCx

protection protection balloonballoon 2 2 stentsstents
wirewire ((provisionalprovisional stentstent )) techniquetechnique

Strategy for distal LM lesion

Distal Distal LeftLeft Main Main StenosisStenosis
ProvisionalProvisional stentingstenting

Distal LM Distal LM stenosisstenosis



Distal Distal LeftLeft Main Main StenosisStenosis
ProvisionalProvisional stentingstenting

DES implantationDES implantation KissingKissing balloonballoon

Distal Distal LeftLeft Main Main StenosisStenosis
ProvisionalProvisional stentingstenting

Final Final resultresult



LCxLCx ostiumostium

notnot diseaseddiseased diseaseddiseased

angleangle diffuse diffuse atheromaatheroma, calcium, calcium

>60>60�r�r <60<60�r�r NONO YES YES 

protection       protection       protectionprotection wirewire protection protection wirewire 22--StentStent

wirewire�s�s balloon (kissing) balloon (kissing) balloonballoon ((kissingkissing)) techniquetechnique

angle>60angle>60�r�r angleangle<60<60�r�r

LAD diam. LAD diam. LAD LAD diam.diam.
= = LCxLCx diam. diam. >>LCxLCx diam.diam.

T techniqueT technique CulotteCulotte CrushCrush
KissingKissing stentingstenting (short LM)(short LM)

Strategy for distal LM lesion

Distal Distal LeftLeft Main Main StenosisStenosis
«« CulotteCulotte »» TechniqueTechnique

BaselineBaseline angiographyangiography



Distal Distal LeftLeft Main Main StenosisStenosis
«« CulotteCulotte »» TechniqueTechnique

Distal Distal LeftLeft Main Main StenosisStenosis
«« CulotteCulotte »» TechniqueTechnique



Distal Distal LeftLeft Main Main StenosisStenosis
«« CulotteCulotte »» TechniqueTechnique

I.I. Main site Main site ofof restenosisrestenosis afterafter LM LM stentingstenting

II.II. ProblemProblem ofof strategystrategy

-- diffuse diffuse restenosisrestenosis ((LMLM--LADLAD--LCxLCx)) CABGCABG

-- isolatedisolated LCxLCx restenosisrestenosis::

riskrisk ofof furtherfurther LM LM restenosisrestenosis afterafter LCxLCx PCIPCI

-- smallsmall LCxLCx medicalmedical treatmenttreatment ++++++

-- large large LCxLCx considerconsider CABGCABG

RestenosisRestenosis ofof LCxLCx ostiumostium



1. Current Indications:

What are the data?

Which indications for stenting?

2. Technical Issues:

Non distal LM

Distal LM: single vs 2 stent strategy

Restenosis

3. Which trial do we need?

Current Indications and Technical Issues Current Indications and Technical Issues 
in Left Main in Left Main StentingStenting

• Next trial (Excel trial)

• Questions:
– Which patients? (inclusion & exclusion criteria, 

scores)
– Number of patients?
– Technique of stenting
– Which primary endpoint? Safety, TLR…
– Year of follow-up?  3yrs?
– Dual anti-platelet therapy? Drug, dose, duration

LMCA LMCA DiseaseDisease : PCI or CABG?: PCI or CABG?



Distal Distal LeftLeft Main Main DiseaseDisease

SizeSize ofof LCxLCx

occludedoccluded smallsmall �7�72.5mm2.5mm largelarge

Ignore Ignore itit protection protection analyse analyse 
wirewire plaque distribution, plaque distribution, CaCa

bifurcation anglebifurcation angle
diameterdiameter ofof LAD & LAD & LCxLCx

protection protection balloonballoon 2 2 stentsstents
wirewire ((provisionalprovisional stentstent)) techniquetechnique



Distal Distal LeftLeft Main Main DiseaseDisease

SizeSize ofof LCxLCx

occludedoccluded smallsmall �7�72.5mm2.5mm largelarge

Ignore Ignore itit protectionprotection analyse analyse 
wirewire plaque distribution, plaque distribution, CaCa

bifurcation anglebifurcation angle
diameterdiameter ofof LAD & LAD & LCxLCx

protection protection balloonballoon 2 2 stentsstents
wirewire ((provisionalprovisional stentstent)) techniquetechnique

LCxLCx ostiumostium

notnot diseaseddiseased diseaseddiseased

angleangle diffuse diffuse atheromaatheroma, calcium, calcium

>60>60�r�r <60<60�r�r NONO YES YES 

protection       protection       protectionprotection wirewire protection protection wirewire 2 2 StentsStents

wirewire�s�s balloon (kissing)balloon (kissing) balloonballoon ((kissingkissing)) techniquetechnique

angle>60angle>60�r�r angleangle<60<60�r�r

LAD diam. LAD diam. LAD LAD diam.diam.
= = LCxLCx diam. diam. >>LCxLCx diam.diam.

T technique T technique CulotteCulotte CrushCrush
KissingKissing stentingstenting (short LM)(short LM)



LCxLCx ostiumostium

notnot diseaseddiseased diseaseddiseased

angleangle diffuse diffuse atheromaatheroma, calcium, calcium

>60>60�r�r <60<60�r�r NONO YES YES 

protection       protection       protectionprotection wirewire protection protection wirewire 2 2 StentsStents

wirewire�s�s balloon (kissing)balloon (kissing) balloonballoon ((kissingkissing)) techniquetechnique

angle>60angle>60�r�r angleangle<60<60�r�r

LAD diam. LAD diam. LAD LAD diam.diam.
= = LCxLCx diam. diam. >>LCxLCx diam.diam.

T techniqueT technique CulotteCulotte CrushCrush
KissingKissing stentingstenting (short LM)(short LM)

LCxLCx ostiumostium

notnot diseaseddiseased diseaseddiseased

angleangle diffuse diffuse atheromaatheroma, calcium, calcium

>60>60�r�r <60<60�r�r NONO YES YES 

protection       protection       protectionprotection wirewire protection protection wirewire 2 2 StentsStents

wirewire�s�s balloon (kissing)balloon (kissing) balloonballoon ((kissingkissing)) techniquetechnique

angle>60angle>60�r�r angleangle<60<60�r�r

LAD diam. LAD diam. LAD LAD diam.diam.
= = LCxLCx diam. diam. >>LCxLCx diam.diam.

T technique T technique CulotteCulotte CrushCrush
KissingKissing stentingstenting (short LM)(short LM)



MetaMeta--Analysis of PCI Analysis of PCI vsvs CABG CABG 
in 3,773 UPLM Patientsin 3,773 UPLM Patients

Naik et al. J Am Coll Cardiol Intv 2009;2:738-7

MortalityMortality MACCEMACCE RevascRevasc

No 
difference

No 
difference

CABG better

SYNTAX Trial Patient DistributionSYNTAX Trial Patient Distribution
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SYNTAX Trial Patient DistributionSYNTAX Trial Patient Distribution
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