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1/ 1/ WhatWhat isis exactlyexactly thethe
proceduralprocedural riskrisk??



PrePre procedureprocedure
DuringDuring procedureprocedure

End of the End of the procedureprocedure

DayDay 7 7 afterafter the the 
procedureprocedure

DistalDistal EmbolizationEmbolization : 1 : 1 -- 17%17%

DegeneratedDegenerated SVGSVG



Palmaz-Schatz Stent Placed 3 days Antemortem in a SVGPalmazPalmaz--Schatz Schatz StentStent Placed 3 days Placed 3 days AntemortemAntemortem in a SVGin a SVG

FarbFarb A et al. Circulation 1999; 99: 44A et al. Circulation 1999; 99: 44--5252

Focal extrusion of necrotic core contents into the lumen secondaFocal extrusion of necrotic core contents into the lumen secondary ry 
to penetration of to penetration of stentstent struts into the lipid core. struts into the lipid core. 
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2/ Which are the clinical outcomes?2/ 2/ WhichWhich are are thethe clinicalclinical outcomesoutcomes??



Distal Distal embolisationembolisation

NonNon QQ--WaveWave MIMI

Slow Slow flowflow / No / No reflowreflow



3/ 3/ WhichWhich efficacyefficacy ofof distal distal 
embolizationembolization protection protection devicesdevices??



The GuardWire� Protection System (PercuSurge)The GuardWire� Protection System (PercuSurge)



SAFER SAFER StudyStudy ((N=801 patients, 875 N=801 patients, 875 lesionslesions))

PostprocedurePostprocedure GuardWireGuardWire Control Control p value   p value   
angiographicangiographic
characteristicscharacteristics N=406 (442) N=406 (442) N=395 (433)N=395 (433)

No No reflowreflow (%) (%) 3 3 9 9 0.0010.001
Distal Distal cutcut--offoff (%) (%) 2.2 2.2 3.2 3.2 0.400.40
No No reflowreflow
or distal or distal cutcut--offoff (%) (%) 4.8 4.8 9.7 9.7 0.020.02
TIMI TIMI flowflow

0,1 0,1 1.5 1.5 0.7 0.7 0.510.51
2 2 0.7 0.7 4.2 4.2 0.0010.001
3 3 98 98 95 95 0.040.04

BaimBaim et al. Circulation. 2002; 105: 1285et al. Circulation. 2002; 105: 1285--12901290



SAFER SAFER StudyStudy ((N=801 patients, 875 N=801 patients, 875 lesionslesions))

ClinicalClinical GuardWireGuardWire Control Control p value p value 
outcomeoutcome
@ 30 @ 30 daysdays N=406 (442) N=406 (442) N=395 (433)N=395 (433)

MyocardialMyocardial infarctioninfarction (%) (%) 8.6 8.6 14.7 14.7 0.0080.008
QQ--wavewave MI (%) MI (%) 1.2 1.2 1.3 1.3 NSNS
Non Non QQ--wavewave (%)(%) 7.47.4 13.713.7 <0.05<0.05

DeathDeath (%)(%) 1.01.0 2.32.3 NSNS
EmEm. CABG (%) . CABG (%) 0 0 0.5 0.5 NSNS

BaimBaim s. et al. Circulation 2002; 105: 1285s. et al. Circulation 2002; 105: 1285--12901290



4/ Are all 4/ Are all devicesdevices equalequal??



AngioguardAngioguard ((CordisCordis))



Distal Protection DeviceDistal Protection DeviceMedtronicMedtronic



CardioShieldCardioShield MedNovaMedNova



TrapTrap MicrovenaMicrovena



FilterFilter WireWire (Boston)(Boston)



FIRE FIRE studystudy (N=651 patients, 682 (N=651 patients, 682 lesionslesions))
RandomizedRandomized ComparisonComparison of Distal Protection of Distal Protection WithWith a a FilterFilter--BasedBased CatheterCatheter andand a a 
BalloonBalloon Occlusion Occlusion andand Aspiration System Aspiration System DuringDuring PercutaneousPercutaneous Intervention of Intervention of 

DiseasedDiseased SaphenousSaphenous VeinVein AortoAorto--CoronaryCoronary BypassBypass GraftsGrafts

Stone et al. Circulation. 2003; 108: 548Stone et al. Circulation. 2003; 108: 548--553553

ClinicalClinical GuardWireGuardWire FilterWireFilterWire pvaluepvalue
outcomeoutcome N=319 (334) N=319 (334) N=332 (348)N=332 (348)

DeviceDevice SuccessSuccess (%) (%) 97.2 97.2 95.5 95.5 NSNS
ClinicalClinical SuccessSuccess (%)(%) 86.286.2 85.8 85.8 NSNS
Distal Distal EmbolisationEmbolisation (%)(%) 2.02.0 2.52.5 NSNS
3030--day MACE (%)day MACE (%) 10.710.7 9.69.6 NSNS

Non Non QQ--wavewave MI (%)MI (%) 9.79.7 8.18.1 NS    NS    



Primary end point MACE rates at 30 daysPrimaryPrimary end point MACE rates end point MACE rates atat 30 30 daysdays
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p=0.99p=0.99

p=0.69p=0.69

p=0.99p=0.99

p=0.49p=0.49

p=0.54p=0.54

�� = = --1.7% [1.7% [--6.4%, 3.1%]6.4%, 3.1%]

HR = 0.86 [0.55, 1.33]HR = 0.86 [0.55, 1.33]

P = 0.53P = 0.53



5/ 5/ CriticalCritical analysisanalysis ofof SAFER trialSAFER trial



OstialOstial graftgraft lesionslesions
ProximalProximal graftgraft lesionslesions
DistalDistal graftgraft lesionslesions
DistalDistal anastomosisanastomosis lesionslesions
RecentRecent MIMI
LVEF<25%LVEF<25%
CreatinineCreatinine >2.5mg/dL>2.5mg/dL
AtherectomyAtherectomy devicedevice

Major Exclusion Major Exclusion CriteriaCriteria
in SAFER trialin SAFER trial

BaimBaim s. et al. Circulation 2002; 105: 1285s. et al. Circulation 2002; 105: 1285--12901290



SAFER SAFER StudyStudy ((N=801 patients, 875 N=801 patients, 875 lesionslesions))

ProceduralProcedural GuardWireGuardWire Control       Control       
characteristicscharacteristics

N=406 (442) N=406 (442) N=395 (433)N=395 (433)

DeviceDevice failurefailure (%) (%) 9.9 9.9 ------

BaimBaim s. et al. Circulation 2002; 105: 1285s. et al. Circulation 2002; 105: 1285--12901290



SAFER SAFER StudyStudy ((N=801 patients, 875 N=801 patients, 875 lesionslesions))

ProceduralProcedural GuardWireGuardWire Control Control p value p value 
characteristicscharacteristics

N=406 (442) N=406 (442) N=395 (433)N=395 (433)

Direct Direct stentingstenting (%)(%) 79.479.4 67.767.7 <0.001<0.001
Post Post stentstent dilatation (%) dilatation (%) 27.327.3 4040 <0.001<0.001
MeanMean balloonballoon sizesize
for post dilatation (mm)for post dilatation (mm) 4.2 4.2 0.70.7
RefRef. . VesselVessel D. (mm) D. (mm) 3.44 3.44 0.690.69 3.42 3.42 0.660.66 NSNS

BaimBaim s. et al. Circulation 2002; 105: 1285s. et al. Circulation 2002; 105: 1285--12901290



6/ Can 6/ Can wewe achieveachieve similarsimilar resultsresults
withoutwithout distal protection?distal protection?



StentStent Placement Placement ComparedCompared withwith BalloonBalloon
AngioplastyAngioplasty for for ObstructedObstructed CoronaryCoronary BypassBypass GraftsGrafts

Savage et al. N. Engl. J. Med. 1997; 337: 740Savage et al. N. Engl. J. Med. 1997; 337: 740

StentStent group n=108group n=108
AngiographicAngiographic successsuccess: 97%: 97%
InIn--hospitalhospital eventsevents

DeathDeath: 2%: 2%
QQ--wavewave MI: 2%MI: 2%
Non Non QQ--wavewave MI: 2% MI: 2% AnyAny eventevent: 6%: 6%
CABG: 2%CABG: 2%
RepeatRepeat PCI: 1%PCI: 1%
Abrupt Abrupt vesselvessel closureclosure: 1%: 1%



7/ Are 7/ Are therethere otherother waysways to to reducereduce
distal distal embolisationembolisation??



Symbiot™ -
An another SVG Solution ?

SymbiotSymbiot™™ --
An An anotheranother SVG SolutionSVG Solution ??



77 patients
Mean graft age: 12 years

Mean lesion length: 13.9 mm, Ref. Vessel diam. : 3.5mm

77 patients
Mean graft age: 12 years

Mean lesion length: 13.9 mm, Ref. Vessel diam. : 3.5mm

The SYMBIOT II RegistryThe SYMBIOT II Registry

MACEMACE@ @ 30 day30 day:  :  5.2%5.2% (4/77)(4/77)

QQ--wavewave : 0: 0
NonNon--QQ--WaveWave : 3.8%: 3.8%
TVR: 2.6%TVR: 2.6%
(1 pt (1 pt hadhad>1 >1 eventevent))



8/ 8/ IsIs distal distal embolisationembolisation reallyreally thethe
main main problemproblem??



Long Term Outcome of SVG Long Term Outcome of SVG StentingStenting
in High Risk Patientsin High Risk Patients

FrimermanFrimerman et al. J Am et al. J Am CollColl CardiolCardiol 1997; 31: 2521997; 31: 252--258258

Procedural successProcedural success 97.3%97.3%
Major acute complicationsMajor acute complications

Death, QDeath, Q--wave MI, CABG               2.7%wave MI, CABG               2.7%
Survival at 4 yearsSurvival at 4 years 79.0%79.0%
Event free survival 4 years             29.0%Event free survival 4 years             29.0%

186 pts (224 lesions) underwent SVG 186 pts (224 lesions) underwent SVG stentingstenting with with PalmazPalmaz--Schatz Schatz 
stentstent

(mean graft age 9.4 years)(mean graft age 9.4 years)



LongLong--term outcome after term outcome after stentingstenting of vein graftsof vein grafts

De De JaegereJaegere et al. J Am et al. J Am CollColl CardiolCardiol 1996; 281996; 28--1: 891: 89--9696



SurvivalSurvival andand EventEvent--FreeFree SurvivalSurvival CurvesCurves of of PtsPts whowho
underwentunderwent Wallstent Implantation in a Wallstent Implantation in a VeinVein GraftGraft

R. R. ChoussatChoussat et al. J et al. J AmAm CollColl CardiolCardiol 2000; 36: 3872000; 36: 387-- 394394
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9/ Can 9/ Can wewe use use thesethese devicesdevices in in 
selectedselected patients?patients?



Variables Variables correlatingcorrelating withwith MACE MACE withinwithin 30 30 daysdays

. . LesionLesion lengthlength

. . DiameterDiameter stenosisstenosis

. . PresencePresence of thrombus of thrombus 

. SVG . SVG degenerationdegeneration scorescore

. . NumberNumber of of stentsstents

. Total . Total stentstent lengthlength

Stone et al. J Am Stone et al. J Am CollColl CardiolCardiol 2002; 40: 18822002; 40: 1882--88

Stone et al. Circulation. 2003; 108: 548Stone et al. Circulation. 2003; 108: 548--553553



InIn--StentStent RestenosisRestenosis in in DegeneratedDegenerated SVGSVG

N=54 patientsN=54 patients
. . WithoutWithout distal distal embolicembolic protectionprotection
. . ProceduralProcedural successsuccess:         98%:         98%
. No . No reflowreflow / slow / slow flowflow: : 00
. . InIn--hospitalhospital eventsevents::

DeathDeath: : 2%2%
CardiacCardiac deathdeath: : 00
QQ--wavewave MI: MI: 00
Non Non QQ--wavewave MI: MI: 00
RepeatRepeat PCI: PCI: 00

AshbyAshby et al. J et al. J AmAm CollColl CardiolCardiol 2003; 41: 7492003; 41: 749--5252



1/ 1/ LesionsLesions of proximal of proximal anastomosisanastomosis: : NONO

2/ 2/ LesionsLesions of distal of distal anastomosisanastomosis: : NONO

3/ 3/ LesionsLesions of distal native of distal native vesselvessel beyondbeyond distal distal anastomosisanastomosis: : NONO

4/ 4/ InIn--stentstent restenosisrestenosis: NO: NO

4/ 4/ LesionsLesions of of thethe body of body of thethe graftgraft::

Young Young graftgraft OldOld graftgraft

LowLow degenerationdegeneration scorescore DegeneratedDegenerated

Short Short lesionlesion NONO Long Long lesionlesion YESYES

Single Single stentstent 2 or more 2 or more stentsstents

No visible thrombusNo visible thrombus ThrombusThrombus

ModerateModerate diameterdiameter stenosisstenosis HighHigh grade grade lesionlesion



10/ Conclusion10/ Conclusion

TheseThese devicesdevices are effective to are effective to preventprevent distal distal 
embolisationembolisation

A A selectiveselective use use basedbased on a on a carefulcareful patient patient 
selectionselection, , couldcould bebe consideredconsidered as an as an 
alternative to alternative to systematicsystematic embolicembolic protection.  protection.  


