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BecauseBecause……

the myocardial jeopardy is extensive and does not the myocardial jeopardy is extensive and does not 

leave much room for fault consequences.leave much room for fault consequences.

it can be technically challenging.it can be technically challenging.

it demands proper planning and substantial it demands proper planning and substantial 

expertise. expertise. 

it operates within the it operates within the ‘‘dark gray zonedark gray zone’’ of current of current 

revascularization guidelines (Class revascularization guidelines (Class IIbIIb indication). indication). 

LM PCI: Why is it such a big issue?LM PCI: Why is it such a big issue?





Ostial stenosis Mid shaft stenosis Distal stenosis

Anatomic variationsAnatomic variations



CoCo--MorbidityMorbidity

ElderlyElderly patientpatient

LV LV FunctionFunction

AssociatedAssociated valvularvalvular pathologypathology

Emergent Emergent presentationpresentation

ShockShock

DiabetesDiabetes mellitusmellitus

RenalRenal dysfunctiondysfunction

↑↑ EuroScoreEuroScore

↑↑ SYNTAX ScoreSYNTAX Score

Impact on prognosisImpact on prognosis



Left main complexitiesLeft main complexities

CalcifiedCalcified

>50% >50% ofof casescases

Distal LMDistal LM  locationlocation

~70% ~70% ofof casescases

Concomitant  Concomitant  

MVD >70% MVD >70% 
((↑↑SYNTAXSYNTAX Score)Score)



Left Main assessment: Left Main assessment: Left Main assessment: Left Main assessment: Left Main assessment: Left Main assessment: Left Main assessment: Left Main assessment: Imaging ModalitiesImaging ModalitiesImaging ModalitiesImaging ModalitiesImaging ModalitiesImaging ModalitiesImaging ModalitiesImaging Modalities



Dvir D, …Kornowski R, Cardiovasc Revasc Med (in press)

Left MainLeft MainLeft MainLeft MainLeft MainLeft MainLeft MainLeft Main

3D 3D 3D 3D 3D 3D 3D 3D AngioAngioAngioAngioAngioAngioAngioAngio



Fundamental issuesFundamental issues

CABG vs. PCI

Procedural safety and effectiveness

PCI planning is mandatory

Long-term consequences 



Favorable vs. Unfavorable LMD for PCIFavorable vs. Unfavorable LMD for PCI

Favorable for PCI

• Ostial LMD

• Mid shaft LMD

• Isolated LMD

• LM diameter>3.5mm

• Patent RCA

• No/mildly calcified

• Good LV function

Problematic for PCI

• Distal LM

• Ostial LAD/LCX involvement

• Sharp LAD/LCX angles

• Heavy calcification

• LM diameter<3.5 mm

• Associated MVD

• Occluded RCA

• Poor LV function

• Associated valve pathology



PCI StrategiesPCI Strategies



StrategiesStrategies in PCIin PCI
Direct vs. Direct vs. NonNon--directdirect stentingstenting

NeedNeed for for lesionlesion debulkingdebulking (+/(+/--))

Bifurcation techniquesBifurcation techniques

AdjunctiveAdjunctive technologiestechnologies
IntravascularIntravascular ultrasoundultrasound

DirectionalDirectional or or RotationalRotational atherectomyatherectomy

DES vs. BMSDES vs. BMS

LateLate outcomeoutcome
LongLong--termterm ClopidogrelClopidogrel or or PrasugrelPrasugrel administrationadministration

Repeat angiography or cardiac CTA

PCI Considerations in Left Main PCIPCI Considerations in Left Main PCI



Post Post stentstent

OstialOstial LM LM StentingStenting
• Debulking or cutting?

•Calcification

• Stent positioning

• DES vs. BMS?
• Optimal expansion

�IVUS Guidance

110 0 StentingStenting



Cutting balloonCutting balloon

Post Post stentstent

OstialOstial and mid LM and mid LM StentingStenting



DiffuseDiffuse--calcified LM calcified LM stenosisstenosis



Major determinants of procedural 
success:

Vessels diameters (LM and LAD/LCX)

Angle between LM to LAD/LCX

Presence of an intermediate branch

Plaque distribution

Plaque composition and amount of 
calcification

Potential for plaque shifting

Need for lesion “preparation”

Challenges in distal LM Challenges in distal LM stentingstenting





ProvisionalProvisional



T/ModifiedT/Modified



Y/CulottesY/Culottes



CrushCrush
MiniMini--crushcrush



V/KissingV/Kissing



Parent & BranchesParent & Branches



RamusRamus ballooningballooning



Distal LM stenting during STEMIDistal LM Distal LM stentingstenting during STEMIduring STEMI

Ulcerated dist. LM plaque

Direct stenting of the LM



LMCA (Pre)

Post PCI

Distal LM stenting @trifurcationDistal LM Distal LM stentingstenting @trifurcation@trifurcation



Distal LM StenosisDistal LM Distal LM StenosisStenosis

Pre-dilatation &

Stenting into LAD



Complex Distal LM stentingComplex Distal LM Complex Distal LM stentingstenting



LM Equivalent 
disease
LM Equivalent LM Equivalent 
diseasedisease



LM Equivalent disease treated using 
the ‘mini-crush’ technique
LM Equivalent disease treated using LM Equivalent disease treated using 
the the ‘‘minimini--crushcrush’’ techniquetechnique



Ostial LAD involving
distal LM (IVUS)
OstialOstial LAD involvingLAD involving
distal LM (IVUS)distal LM (IVUS)



Stenting the LM into 
the ostial LAD 
StentingStenting the LM into the LM into 
the the ostialostial LAD LAD 



LongLong--term considerationsterm considerations

Plavix vs. Prasugrel and for how long?

Platelets inhibition tests?

How to follow?

Symptoms driven?

Functional tests? SPECT? Stress echo?

Repeat angiography? When?

Cardiac CTA? When?



“In a cohort of patients with unprotected LMCA disease, we found no 

significant differences in rates of death or of the composite endpoint of 

death, Q-wave MI or stroke between patients receiving stents and those 

undergoing CABG. However, stenting even with DES was associated 

with higher rates of TVR that was CABG.”

Seung et al, NEJM 2008



Mortality
(Overall PCI and CABG matched cohort: 542 pairs)
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Death, Q-MI, or Stroke 
(Overall PCI and CABG matched cohort: 542 pairs)
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Target-vessel revascularization

(Overall PCI and CABG matched cohort: 542 pairs)
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102 pts with UPLM 
stenting @RMC between 
2006-2009

age 74±12 yrs

64% male

34% diabetics

72% ACS

45% distal LM disease 

EuroScore=7.2%

65% rate of DES use

100% angio success
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Unprotected LM PCI results @RMC 

Assali A, Kornowski R et al. Israeli Heart Meeting 4.2010
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SYNTAX Trial - MACCE to 2 Years
LM Cohort – Revasc in 60 patients from PCI Arm

TAXUS™ Stent (n=357)CABG (n=348) TAXUS™ Stent (n=357)CABG (n=348)

All Death MI CVA Revasc.
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ST=stent thrombosis; GO=graft occlusionTime to event analysis; log-rank P value

The TAXUS™ Express2™ Stent System is contraindicated for use in patients with unprotected left main coronary artery disease.



Baseline LM Bifurcation Stenting 
Techniques Requiring Re-treatment
LM Distal PCI (n=20 lesions)

5/20 (25%) lesions originally treated with 1 stent 
15/20 (75%) originally treated with 2 or 3 stents
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Bar graphs represent percent of baseline treated lesions

The TAXUS™ Express2™ Stent System is contraindicated for use in patients with unprotected left main coronary artery disease and in vessels involving bifurcation.
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SYNTAX Le Mans: : TAXUS resultsTAXUS results

Morice MC et al, PCR 2009

•Angiography for 271 SYNTAX LE MANS pts at 15±1 mos

•Primary Endpoints: Rate of long-term patency of treated LMD by QCA



DES TypeDES Type

Cypher select

Endeavor (Sprint / Resolute)

Taxus Liberte’

Biomatrix / Nobori

Xience V / Promus



Dedicated LM bifurcation techniques?Dedicated LM bifurcation techniques?Dedicated LM bifurcation techniques?



Left Main PCI
Techniques, devices and operators!

Left Main PCILeft Main PCI

Techniques, devices and operators!Techniques, devices and operators!

Left main is a PCI territory in suitable 

cases and by very experiences operators.

Careful attention should be given to case 

selection, comprehensive clinical 

judgment and excellent PCI technique.

Always do it for the patient!




