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Left Main StentingLeft Main Left Main StentingStenting

Background:Background:
Left main Left main stentingstenting with bare with bare stentsstents



One-year clinical outcomes of protected and
unprotected left main coronary artery stenting
OneOne--year clinical outcomes of protected andyear clinical outcomes of protected and

unprotected left main coronary artery unprotected left main coronary artery stentingstenting

Kelley et al. European Heart Journal (2003) 24, 1554Kelley et al. European Heart Journal (2003) 24, 1554––15591559

UnivariateUnivariate andand multivariatemultivariate predictorspredictors ofof mortalitymortality andand MACEMACE

UnivariateUnivariate predictorpredictor OddsOdds ratioratio
DeathDeath

UnprotectedUnprotected LMLM 6.9 (2.26.9 (2.2--21.1), p<0.00121.1), p<0.001
CardiogenicCardiogenic shockshock 8.9 (2.08.9 (2.0--40.0), p=0.00940.0), p=0.009
CHFCHF 3.2 (1.13.2 (1.1--9.0), p=0.049.0), p=0.04

MACEMACE
UnprotectedUnprotected LMLM 2.9 (1.42.9 (1.4--21.1), p=0.0521.1), p=0.05
CardiogenicCardiogenic shockshock 7.2 (1.47.2 (1.4--37.2), p=0.337.2), p=0.3
CHFCHF 1.5 (0.71.5 (0.7--3.3), p=0.33.3), p=0.3
GP GP IIbIIb//IIIaIIIa inhibitorinhibitor 0.6 (0.30.6 (0.3--1.3), p=0.21.3), p=0.2

MultivariateMultivariate predictorpredictor adjustedadjusted for for propensypropensy scorescore
DeathDeath

UnprotectedUnprotected LMLM 4.9 (1.54.9 (1.5--15.5), p=0.008 15.5), p=0.008 



RangingRanging fromfrom
0 to 4.3%0 to 4.3%

«« HighHigh--riskrisk »» group:  6group:  6--13% 13% �� 9%9%
«« LowLow--riskrisk »» group:  group:  00--22% % �� 1%1%

LM stenting with bare stent
In-Hospital Mortality Rate

(excluding procedures during acute MI)

LMLM stentingstenting withwith barebare stentstent
InIn--HospitalHospital MortalityMortality RateRate

((excludingexcluding proceduresprocedures duringduring acute MI)acute MI)



Follow-up time ranging from 7.3 to 25.5 monthsFollowFollow--upup timetime rangingranging fromfrom 7.3 to 25.5 7.3 to 25.5 monthsmonths

CardiacCardiac MortalityMortality::

RangingRanging fromfrom 22% to % to 28 %28 %



French Left Main RegistryFrenchFrench LeftLeft MainMain RegistryRegistry

Prospective observational Prospective observational multicentermulticenter registryregistry
11 French centers11 French centers
All Consecutive Pts with LM All Consecutive Pts with LM stenosisstenosis > 50%> 50%
OnOn--line internet inclusionline internet inclusion
1 year clinical Follow1 year clinical Follow--upup
Inclusion, May 2001 Inclusion, May 2001 -- June 2002June 2002

Courtesy of Thierry Lefèvre; ACC 2004



Profile Risk and Treatment ChoiceProfileProfile RiskRisk andand TreatmentTreatment ChoiceChoice

StentStent CABGCABG
Patients (n)Patients (n) 192/479 ( 40%)      230 (48%)192/479 ( 40%)      230 (48%)
Good candidate (%)Good candidate (%) 51.651.6 80.9*80.9*
Poor candidate (%)Poor candidate (%) 44.244.2 14.3*14.3*
ContraContra--indication (%)indication (%) 4.24.2 4.84.8

PoorPoor candidate = age > 75 candidate = age > 75 yearsyears,, severesevere pulmonarypulmonary
failurefailure,, renalrenal failurefailure,, severesevere peripheralperipheral diseasedisease,, previousprevious
CABG, CABG, previousprevious strokestroke, EF < 30%, , EF < 30%, ……..

* * p<0.001p<0.001
FFrench rench LLefteft MMainain RRegistryegistryCourtesyCourtesy ofof Th. LefTh. Lefèèvre; ACC2004vre; ACC2004
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French Left Main Registry
Results

FrenchFrench LeftLeft MainMain RegistryRegistry
ResultsResults

PCIPCI

CourtesyCourtesy ofof T. LefT. Lefèèvre, ACC 2004vre, ACC 2004
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Unprotected Left Main Coronary Stenting:

Predictors of Restenosis

UnprotectedUnprotected LeftLeft MainMain CoronaryCoronary StentingStenting::

PredictorsPredictors ofof RestenosisRestenosis

de de LezoLezo J et J et alal. . AmAm J J CardiolCardiol 2001.2001.



LM Stenting with bare stents

No data about:

LM Stenting with bare stentsLM Stenting with bare stents

No data about:No data about:

TheThe clinicalclinical presentationpresentation ofof inin--stentstent restenosisrestenosis..
TheThe consequencesconsequences ofof inin--stentstent restenosisrestenosis on on thethe
LV LV functionfunction



Male, 56 y.o. ID Diabetes,  
2001 : CABG 
Mar 2002: Stable angina, LIMA-LAD patent, LCx graft occluded 

Male, 56 Male, 56 y.oy.o. ID Diabetes,. ID Diabetes,
2001 : CABG 2001 : CABG 
Mar 2002: Stable angina, LIMAMar 2002: Stable angina, LIMA--LAD patent, LAD patent, LCxLCx graft occluded graft occluded 

AngiogramAngiogram

AngioplastyAngioplasty



May 2002 : ACS, Troponine I ++       
Hemodynamic instability
May 2002 : ACS, May 2002 : ACS, TroponineTroponine I ++I ++
HemodynamicHemodynamic instabilityinstability

68%68% ofof ptspts withwith ISRISR presentpresent withwith ACSACS

NonNon--STST MI :            12%MI :            12%
S T   MI          :              8%S T   MI          :              8%
OtherOther 7%7%
RestRest AnginaAngina or MI:    68%or MI:    68%
Thrombus visible  :     9%Thrombus visible  :     9%

Key issue:Key issue:
ACSACS isis aa commoncommon clinicalclinical

presentationpresentation ofof ISRISR

WaltersWalters D L. et D L. et alal. . AmAm J J CardiolCardiol 20022002
DistalDistal embolizationembolization,, slowslow--flowflow,,

shockshock,, deathdeath



LM Stenting: RestenosisLM Stenting: LM Stenting: RestenosisRestenosis

TheThe factfact thatthat deathsdeaths occurredoccurred in in thethe firstfirst 12 12 monthsmonths
highlightshighlights thethe dramaticdramatic wayway restenosisrestenosis couldcould
manifestmanifest whenwhen PCI PCI isis performedperformed on on thethe LM.LM.
TheThe riskrisk ofof suddensudden cardiaccardiac deathdeath shouldshould notnot bebe
underestimatedunderestimated. . 



Unprotected LM stentingUnprotected LM stentingUnprotected LM stenting

The impact of  DESThe impact of  DES



Ostium Body Distal

43 Patients43 Patients

3 pts* 4 pts                 37 pts

*1 pt received Cypher stent on distal 
and ostial LM

2929 BifBif

88 TrifTrif

Early and Mid-term Results of Cypher stent in 
Unprotected Left Main

Early and MidEarly and Mid--term Results of Cypher stent in term Results of Cypher stent in 
Unprotected Left MainUnprotected Left Main

ACC 2004- Courtesy of A. Colombo



•• DeathDeath 2 (5%)*2 (5%)*

•• MIMI 1 (2.5%)1 (2.5%)

•• TLR, per patientTLR, per patient 9 (23%)9 (23%)

PCIPCI 77

CABGCABG 22
* 1 Death occurred 54 days after the procedure and 7 days after * 1 Death occurred 54 days after the procedure and 7 days after clopidogrel was suspended; clopidogrel was suspended; 
1 Death occurred 1 Death occurred because of pulmonary because of pulmonary edemaedema due to severe aortic regurgitationdue to severe aortic regurgitation ..

N = 39N = 39
6-month MACE66--month MACEmonth MACE

Courtesy of Antonio Colombo



10845/0210845/02

3M Follow3M Follow--UpUp

Final ResultFinal Result

BaselineBaseline

Cypher  3.0 x Cypher  3.0 x 
18mm18mm

Cypher  3.0 x Cypher  3.0 x 
18mm18mm

Double Occurrence of RestenosisDouble Occurrence of Double Occurrence of RestenosisRestenosis

Courtesy of Antonio Colombo



3087530875 hsrhsr

FollowFollow--UpUp

Second Cypher for ISRSecond Cypher for ISR

Final ResultFinal Result26-09-2002

Cypher  2.5 x 8 mmCypher  2.5 x 8 mm

Double Occurrence of Double Occurrence of RestenosisRestenosis

Courtesy of Antonio Colombo



3087530875 hsrhsr

Final ResultFinal Result Second RestenosisSecond Restenosis

26-09-2002 17-03-2003

Double Occurrence of Double Occurrence of RestenosisRestenosis

Courtesy of Antonio Colombo



Pt Pt 11 yesyes yesyes yesyes CrushingCrushing
Pt2Pt2 nono nono nono CrushingCrushing
Pt3Pt3 nono nono yesyes TT--modifiedmodified
Pt4Pt4 yesyes nono yesyes CrushingCrushing
Pt5Pt5 nono nono yesyes VV
Pt6Pt6 yesyes nono yesyes CrushingCrushing
Pt7Pt7 nono nono yesyes VV
Pt8Pt8 yesyes nono nono ProvisionalProvisional
Pt Pt 99 yesyes nono yesyes CrushingCrushing

TLR in TLR in diabetics is diabetics is 71.4%71.4%

Diabetes    CypherDiabetes    Cypher 3.53.5 KissingKissing TechniqueTechnique

Characteristics of pts with TLRCharacteristics of pts with TLRCharacteristics of pts with TLR

ACC 2004- Courtesy of A. Colombo



Left main Left main substudysubstudy (n=27)(n=27)

Courtesy of P. Serruys

RESEARCH registry - LMCRESEARCH registry RESEARCH registry -- LMCLMC

PostPost--discharge events discharge events (mean follow(mean follow--up 5.1 up 5.1 �� 1.8 mo.)1.8 mo.)

AAAA cccc uuuu tttteeee MMMM yyyy oooo ccccaaaa rrrrdddd iiiiaaaa llll
IIII nnnn ffffaaaa rrrrcccc tttt iiiioooo nnnn

(((( nnnn ==== 2222 ))))

BBBB aaaa iiii lllloooo uuuu tttt
ssss tttteeee nnnn tttt iiiinnnn gggg

(((( nnnn ==== 9999 ))))

EEEE lllleeee cccc tttt iiiivvvv eeee

(((( nnnn ==== 1111 6666 ))))

DDDD eeee aaaa tttthhhh ssss 0000 %%%% 0000 %%%% 0000 %%%%

MMMM yyyy oooo cccc aaaa rrrrdddd iiiiaaaa llll
iiiinnnn ffffaaaa rrrrcccc tttt iiiioooo nnnn

0000 %%%% 0000 %%%% 0000 %%%%

PPPP eeee rrrrcccc uuuu ttttaaaa nnnn eeee oooo uuuu ssss
rrrreeee vvvv aaaa ssss cccc uuuu llllaaaa rrrr iiiizzzz aaaa tttt iiiioooo nnnn

0000 %%%% 0000 %%%% 0000 %%%%

CCCC oooo rrrroooo nnnn aaaa rrrryyyy bbbb yyyy pppp aaaa ssss ssss 0000 %%%% 1111 1111 %%%% 0000 %%%%

MMMM AAAA CCCC EEEE 0000 %%%% 1111 1111 %%%% 0000 %%%%



Unprotected Left Main stenting with DES
Clinique Pasteur experience

Unprotected Left Main Unprotected Left Main stentingstenting with DESwith DES
CliniqueClinique Pasteur experiencePasteur experience

20032003--0404
45 patients 45 patients 

((OstiumOstium: 12, shaft: 6, distal: 27): 12, shaft: 6, distal: 27)
InIn--hospital MACE : 0hospital MACE : 0

@ follow@ follow--up:up:
Death: 0Death: 0

RestenosisRestenosis: 2 (distal LM)         CABG: 2 (distal LM)         CABG



52 y.o. male, 52 y.o. male, 
May 2003: acute May 2003: acute coronarycoronary syndromesyndrome
LVEF=66%, distal LM LVEF=66%, distal LM stenosisstenosis

Euro PCR 2003Euro PCR 2003



«« CrushCrush »» techniquetechnique 4.0mm 4.0mm balloonballoon

3.0x19mm SES in LCX 3.0x19mm SES in LCX 
3.5x18mm SES in LM3.5x18mm SES in LM--LADLAD

Euro PCR 2003Euro PCR 2003



Final Final resultresult

Euro PCR 2003Euro PCR 2003



Follow-up
11/28/2003
Follow-up
11/28/2003

Euro PCR 2003Euro PCR 2003



Male , 71 yo, IRD, svere renal insufficiency, FC III angina.
LVEF: 70%, RCA: normal

Male , 71 Male , 71 yoyo, IRD, , IRD, sveresvere renal insufficiency, FC III angina.renal insufficiency, FC III angina.
LVEF: 70%, RCA: normalLVEF: 70%, RCA: normal

CypherCypher: 3.0mm x 2 : 3.0mm x 2 
Kissing ( 3.5 + 2.5mm) balloonKissing ( 3.5 + 2.5mm) balloon



4 months later: unstable angina at rest, 4 months later: unstable angina at rest, troponintroponin ++++
LVEF: 40%, pro BNP: ++++LVEF: 40%, pro BNP: ++++

ByBy--pass surgery without complicationspass surgery without complications



Cypher stent for Unprotected Left Main Stenosis

Seoul experience (04/2004)

CypherCypher stentstent forfor UnprotectedUnprotected LeftLeft MainMain StenosisStenosis

SeoulSeoul experienceexperience (04/2004)(04/2004)

N=109
Diabetes 30%
LVEF 58.9 ± 9.1% (26-76)
Proximal stenosis 26%

Ostium n=24
Shaft n=4

Distal stenosis 74%

N=109N=109
DiabetesDiabetes 30%30%
LVEF LVEF 58.9 58.9 ±± 9.1% (269.1% (26--76)76)
Proximal Proximal stenosisstenosis 26%26%

OstiumOstium n=24n=24
ShaftShaft n=4n=4

Distal Distal stenosisstenosis 74%74%



Cypher stent for Unprotected Left Main Stenosis

Seoul experience (04/2004)

CypherCypher stentstent forfor UnprotectedUnprotected LeftLeft MainMain StenosisStenosis

SeoulSeoul experienceexperience (04/2004)(04/2004)

In-hospital outcome (%)

Proximal Distal
N=109 (n=28) (n=81)

Death 0 0
Q MI 0 0
Non Q MI 7 11
Stent thrombosis 0 0
CABG 0 0 
PCI 0 0 

InIn--hospitalhospital outcomeoutcome (%)(%)

ProximalProximal DistalDistal
N=109 N=109 (n=28)(n=28) (n=81)(n=81)

DeathDeath 0 0 00
Q MI Q MI 0 0 00
Non Q MI Non Q MI 7 7 1111
StentStent thrombosisthrombosis 0 0 00
CABG CABG 00 0 0 
PCI PCI 0 0 0 0 



Cypher stent for Unprotected Left Main Stenosis

Seoul experience (04/2004)

CypherCypher stentstent forfor UnprotectedUnprotected LeftLeft MainMain StenosisStenosis

SeoulSeoul experienceexperience (04/2004)(04/2004)

Hospital discharge to 30 days (%)

Proximal Distal
N=104 (n=26) (n=78)

Death 0 0
Q MI 0 0
Non Q MI 0 0
Stent thrombosis 0 0
CABG 0 0 
PCI 0 0 

HospitalHospital dischargedischarge to 30 to 30 daysdays (%)(%)

ProximalProximal DistalDistal
N=104 N=104 (n=26)(n=26) (n=78)(n=78)

DeathDeath 0 0 00
Q MI Q MI 0 0 00
Non Q MI Non Q MI 0 0 00
StentStent thrombosisthrombosis 0 0 00
CABG CABG 00 0 0 
PCI PCI 0 0 0 0 



Cypher stent for Unprotected Left Main Stenosis

Seoul experience (04/2004)

CypherCypher stentstent forfor UnprotectedUnprotected LeftLeft MainMain StenosisStenosis

SeoulSeoul experienceexperience (04/2004)(04/2004)

6-month clinical & angio. outcome (%)

Proximal Distal
N=45 (n=15) (n=40)

Death 0 0
Q MI 0 0
Non Q MI 0 0
Stent thrombosis 0 0
CABG 0 0 
PCI 0 2.5
Restenosis 0/12 2/36 (5%)

66--month month clinicalclinical & & angioangio. . outcomeoutcome (%)(%)

ProximalProximal DistalDistal
N=45 N=45 (n=15)(n=15) (n=40)(n=40)

DeathDeath 0 0 00
Q MI Q MI 0 0 00
Non Q MI Non Q MI 0 0 00
StentStent thrombosisthrombosis 0 0 00
CABG CABG 00 0 0 
PCI PCI 0 0 2.52.5
RestenosisRestenosis 0/120/12 2/36 (5%)2/36 (5%)



TAXUS for Unprotected LM DiseaseTAXUS for TAXUS for UnprotectedUnprotected LMLM DiseaseDisease

Patients (n)Patients (n) 6969
Age (years)Age (years) 6666++1010
Male gender (%)Male gender (%) 8181
DiabetDiabetees (%)s (%) 2929
Unstable angina (%)Unstable angina (%) 2727
EF (%)EF (%) 6262++1212
EuroscoreEuroscore (0(0--12)12) 4.04.0++3.03.0

May 2003May 2003--February 2004February 2004

Estimated CABG mortality rate (%)        5.0Estimated CABG mortality rate (%)        5.0++8.48.4

LeftLeft Main Taxus Main Taxus RegistryRegistryCourtesyCourtesy ofof T. LefT. Lefèèvre, ACC2004vre, ACC2004



Patients (n)Patients (n) 6969
Ref. diameter left main (mm)Ref. diameter left main (mm) 3.63.6++0.30.3
Ref. Diameter side branch (mm)Ref. Diameter side branch (mm) 3.03.0++0.40.4
Main branch Main branch stentstent lenglengthth (%)(%) 1616++33
Distal left main (%)Distal left main (%) 7171
Other treated vessel (n)                        Other treated vessel (n)                        1.01.0++0.90.9

TAXUS for Unprotected LM DiseaseTAXUS for TAXUS for UnprotectedUnprotected LMLM DiseaseDisease

LeftLeft Main Taxus Main Taxus RegistryRegistryCourtesyCourtesy ofof T. LefT. Lefèèvre, ACC2004vre, ACC2004



InIn--hospitalhospital OutcomeOutcome (n= 69)(n= 69)

Angiographic success (%)Angiographic success (%) 100100
SAT (%)SAT (%) 00
NonNon--QQ--wave MI (%)*wave MI (%)* 1.51.5
QQ--wavewave--MI (%)MI (%) 0 0 
Emergency CABG (%)Emergency CABG (%) 00
Stroke (%)Stroke (%) 00
Death (%)Death (%) 1.51.5
MACCE (%)MACCE (%) 2.92.9

* CPK 875 IU* CPK 875 IU LeftLeft Main Taxus Main Taxus RegistryRegistry

TAXUS for Unprotected LM DiseaseTAXUS for TAXUS for UnprotectedUnprotected LMLM DiseaseDisease

CourtesyCourtesy ofof T. LefT. Lefèèvre, ACC2004vre, ACC2004



HospitalHospital dischargedischarge to 1to 1--month (n= 52)month (n= 52)

SAT (%)SAT (%) 00
NonNon--QQ--wave MI (%)*wave MI (%)* 00
QQ--wavewave--Mi (%)Mi (%) 00
Emergency CABG (%)Emergency CABG (%) 00
Stroke (%)Stroke (%) 00
Death (%)Death (%) 00
MACCE (%)MACCE (%) 00

LeftLeft Main Taxus Main Taxus RegistryRegistry

TAXUS for Unprotected LM DiseaseTAXUS for TAXUS for UnprotectedUnprotected LMLM DiseaseDisease

CourtesyCourtesy ofof T. LefT. Lefèèvre, ACC2004vre, ACC2004



66--month month FollowFollow--upup ((preliminarypreliminary))

Patients (n)Patients (n) 2121
Coronary Coronary angiogrammangiogramm (n)(n) 1111
Left Main Left Main restenosisrestenosis (n)(n) 00
ReinterventionReintervention target (n)target (n) 00
ReinterventionReintervention non target (n)non target (n) 44
Cardiac death (n)Cardiac death (n) 1 1 

LeftLeft Main Taxus Main Taxus RegistryRegistry

TAXUS for Unprotected LM DiseaseTAXUS for TAXUS for UnprotectedUnprotected LMLM DiseaseDisease

CourtesyCourtesy ofof T. LefT. Lefèèvre, ACC2004vre, ACC2004



1.1. DES do DES do notnot solvesolve thethe technicaltechnical difficultiesdifficulties
andand approachesapproaches associatedassociated withwith distal LM distal LM 
involvinginvolving LADLAD--LCxLCx bifurcation bifurcation lesionslesions..

2.2. The problem of inThe problem of in--stentstent restenosisrestenosis is is 
reduced but still present mainly for distal reduced but still present mainly for distal 
left main and in diabetics.left main and in diabetics.

LM stenting with DES
Conclusion (march 2004)

LMLM stentingstenting with DESwith DES
Conclusion (march 2004)Conclusion (march 2004)



European Guidelines for Percutaneous
Coronary Interventions

European Guidelines for European Guidelines for PercutaneousPercutaneous
Coronary InterventionsCoronary Interventions

Chairman: Sigmund Silber ( Germany)
Per Albertsson (Sweden), Francisco F Avilés (Spain) Paolo G Camici
( UK); Antonio Colombo(Italy), Christian Hamm ( Germany), Erik 
Joergensen ( Denmark), Jean Marco ( France), Jan-Erik Nordrehaug
( Norway), Witold Ruzyllo (Poland), Philip Urban (Switzerland), Gregg 
W Stone (USA), Wilhelm Wijns (Belgium)

Chairman:Chairman: SigmundSigmund SilberSilber ( Germany)( Germany)
PerPer AlbertssonAlbertsson (Sweden), Francisco F (Sweden), Francisco F AvilAvilééss (Spain) Paolo G (Spain) Paolo G CamiciCamici
( UK); Antonio ( UK); Antonio Colombo(ItalyColombo(Italy), Christian Hamm ( Germany), Erik ), Christian Hamm ( Germany), Erik 
JoergensenJoergensen ( Denmark), Jean Marco ( France), Jan( Denmark), Jean Marco ( France), Jan--ErikErik NordrehaugNordrehaug
( Norway), ( Norway), WitoldWitold RuzylloRuzyllo (Poland), Philip Urban (Switzerland), Gregg (Poland), Philip Urban (Switzerland), Gregg 
W Stone (USA), Wilhelm W Stone (USA), Wilhelm WijnsWijns (Belgium)(Belgium)



ESC Recommendations of PCI indications 
in stable CAD

ESC Recommendations of PCI indications ESC Recommendations of PCI indications 
in stable CADin stable CAD



Left main diseaseLeftLeft mainmain diseasedisease
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DES Period
Sept 03 – Mar 04

Nb :144    229     285    253   354    363    413   354    314 


