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Long Long lesionslesions, diffuse , diffuse diseasedisease, MVD, MVD

WhatWhat cancan wewe do? do? WhatWhat shouldshould wewe do?do?



•• WhatWhat cancan wewe do?do?

WhatWhat isis technicallytechnically feasiblefeasible, , whatwhat isis doabledoable

•• WhatWhat shouldshould wewe do?do?

WhatWhat isis reasonablereasonable, , whatwhat isis recommendedrecommended

Long Long lesionslesions, diffuse , diffuse diseasedisease, MVD, MVD
WhatWhat cancan wewe do? do? WhatWhat shouldshould wewe do?do?



Long Long lesionslesions



Long Long lesionslesions

•• WhatWhat have have wewe learnedlearned withwith BMS ?BMS ?



Influence of Influence of LesionLesion LengthLength on on RestenosisRestenosis
AfterAfter CoronaryCoronary StentStent PlacementPlacement

KastratiKastrati A, et al. A, et al. AmAm J J CardiolCardiol 1999; 83: 16171999; 83: 1617--16221622



LesionLesion LengthLength, , VesselVessel Size, and Size, and DiabetesDiabetes

K. Ho et al., AHA 1998K. Ho et al., AHA 1998
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Long Long lesionslesions

•• WhatWhat have have wewe learnedlearned withwith BMS ?BMS ?

•• WhatWhat are are wewe learninglearning withwith DES ?DES ?



RestenosisRestenosis vs. vs. StentStent Length Length SIRIUSSIRIUS

InIn--StentStent RestenosisRestenosis

23.5
29.7

36.7
44.3

52.4

1.0 1.7 2.6 4.1 6.5

ControContro
SirolimusSirolimus

Bare Bare StentStent: 1mm = : 1mm = ∆∆ 1.3% 1.3% ↑↑RRRR
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Effect of Vessel Size and Lesion Effect of Vessel Size and Lesion 
Length on 9m TLR Length on 9m TLR 
(All Patients, TAXUS II, IV, V, VI trials)(All Patients, TAXUS II, IV, V, VI trials)
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ClinicalClinical, , AngiographicAngiographic, , andand ProceduralProcedural PredictorsPredictors ofof
AngiographicAngiographic RestenosisRestenosis AfterAfter SirolimusSirolimus--ElutingEluting

StentStent Implantation in Implantation in ComplexComplex Patients.Patients.
An An EvaluationEvaluation FromFrom thethe RapamycinRapamycin--ElutingEluting StentStent EvaluatedEvaluated AtAt

Rotterdam Rotterdam CardiologyCardiology HospitalHospital (RESEARCH) (RESEARCH) StudyStudy

P. P. LemosLemos et et alal.. CirculationCirculation. 2004;109:1366. 2004;109:1366--1370.1370.

238 patients, 441 238 patients, 441 lesionslesions, , restenosisrestenosis = 7.9%= 7.9%



RestenosisRestenosis vs vs StentedStented Segment Segment LengthLength
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5.35.3

8.58.5

17.417.4

Lee et Lee et alal. . AmAm J J CardiolCardiol 2006;97:5062006;97:506--511511

p<0.001p<0.001



ClinicalClinical outcomeoutcome atat 1 1 yearyear of of veryvery long long 
lesionslesions in in ResearchResearch
StentedStented lengthlength=79mm (64=79mm (64--168)168)

Events Events AllAll SESSES PESPES p p 
(%) (%) n=122n=122 n=81n=81 n=41n=41 valuevalue

DeathDeath 4.14.1 2.52.5 7.37.3 0.20.2

MIMI 10.010.0 11.211.2 5.45.4 0.530.53

TVRTVR 7.57.5 7.57.5 7.67.6 0.960.96

MACEMACE 18.018.0 18.518.5 17.117.1 0.870.87

AokiAoki et et alal. . AmAm HeartHeart J 2005;150:994J 2005;150:994--99



ClinicalClinical outcomeoutcome atat 1 1 yearyear (Milan)(Milan)
VeryVery long long lesionslesions

Events (%)Events (%) InIn--hospitalhospital FollowFollow--up up 
n=66n=66 n=66n=66

DeathDeath 00 00

Q MIQ MI 00 0 0 

Non Q MINon Q MI 16.616.6 1.51.5

RestenosisRestenosis 19.619.6

TVRTVR 00 15 15 

CABGCABG 00 1.51.5

TsagalouTsagalou et et alal. J . J AmAm CollColl CardiolCardiol 2005;45:15702005;45:1570--33



TaxusTaxus V V -- Multiple Multiple StentStent QCA Analysis QCA Analysis 
Patient DemographicsPatient Demographics

0.640.6472.372.375.075.0Type CType CACC/AHA ACC/AHA (%)(%)

0.600.6038.338.341.541.5Calcification, any (%)Calcification, any (%)

0.440.4424.924.9±±9.5 9.5 25.725.7±±10.410.4Lesion Length (mm)Lesion Length (mm)

0.770.772.662.66±±0.55 0.55 2.682.68±±0.56 0.56 RVD (mm)RVD (mm)

33.733.7

Control        Control        
n=184n=184

0.830.8335.135.1Diabetes mellitus (%)Diabetes mellitus (%)

P valueP valueTAXUSTAXUS
n=188n=188



0.080.088.7%8.7%3.9%3.9%MIMI

0.00270.002716.3%16.3%29.8%29.8%TVRTVR

1.001.000.5%0.5%0.6%0.6%Cardiac DeathCardiac Death

0.01720.017220.7%20.7%32.0%32.0%99--Month MACEMonth MACE

0.5%0.5%

3.3%3.3%

0.0%0.0%

3.3% 3.3% 

Control        Control        
n=184n=184

0.620.621.6%1.6%TVRTVR

0.04570.04578.6%8.6%MIMI

0.0%0.0%Cardiac DeathCardiac Death

0.04570.04578.6%8.6%3030--Day MACEDay MACE

P valueP valueTAXUSTAXUS
n=188n=188

TaxusTaxus V V -- Multiple Multiple StentStent QCA Analysis QCA Analysis 
MACE rateMACE rate



RestenosisRestenosis
afterafter long DES implantationlong DES implantation



Male 54 Male 54 y.o.y.o. anginaangina IIIIII
0303--2005: EF=70%, 90% long RCA 2005: EF=70%, 90% long RCA stenosisstenosis

CypherCypher 2.5x33mm 2.5x33mm 



CypherCypher 2.5x33mm, 18 2.5x33mm, 18 atmatm. QCA: . QCA: diameterdiameter postpost = 2.8mm= 2.8mm

Male 54 Male 54 y.o.y.o. anginaangina IIIIII
0303--2005: EF=70%, 90% long RCA 2005: EF=70%, 90% long RCA stenosisstenosis



Focal Focal restenosisrestenosis . 3.0mm . 3.0mm balloonballoon (18 (18 atmatm) & 3.5mm (12atm) ) & 3.5mm (12atm) 

Male 54 Male 54 y.o.y.o. anginaangina IIIIII
0303--2005: 2005: CypherCypher / RCA/ RCA
0101--2006: 2006: recurrentrecurrent anginaangina, , restenosisrestenosis



QCA: QCA: diameterdiameter post=3.4mmpost=3.4mm

Homme 54 ans, tabac, angor dHomme 54 ans, tabac, angor d’’effort de effort de novonovo
0303--2005: 2005: CypherCypher / C. Droite/ C. Droite
0101--2006: R2006: Réécidive dcidive d’’angor, angor, restrestéénosenose

PreviousPrevious resultresult 0303--2005 (2.8mm)2005 (2.8mm)



WomanWoman 70 70 y.o.IDDy.o.IDD, , RenalRenal InsIns. (. (creatcreat.=22mg/l)                         .=22mg/l)                         
1010--2003: PCI / OM (2003: PCI / OM (CypherCypher)                                                              )                                                              
1212--2004: PCI / LAD (2004: PCI / LAD (TaxusTaxus)                                                             )                                                             
1010--2005:ACS, LAD 2005:ACS, LAD restenosisrestenosis

Diffuse Diffuse restenosisrestenosis 3.0mm 3.0mm balloonballoon, 18 , 18 atmatm..



Final Final resultresult –– Diagonal occlusionDiagonal occlusion

WomanWoman 70 70 y.o.IDDy.o.IDD, , RenalRenal InsIns. (. (creatcreat.=22mg/l)                         .=22mg/l)                         
1010--2003: PCI / OM (2003: PCI / OM (CypherCypher)                                                              )                                                              
1212--2004: PCI / LAD (2004: PCI / LAD (TaxusTaxus)                                                             )                                                             
1010--2005:ACS, LAD 2005:ACS, LAD restenosisrestenosis



Male 68 Male 68 y.o.y.o. , NIDD , NIDD 
0505--2005: 2005: RecanalisationRecanalisation ofof RCA + 2 RCA + 2 TaxusTaxus stentsstents
1010--2005: 2005: SilentSilent inferiorinferior ischemiaischemia

Diffuse Diffuse restenosisrestenosis 3.5x33mm 3.5x33mm CypherCypher



3.5x18mm 3.5x18mm CypherCypher Post dilatationPost dilatation

Male 68 Male 68 y.o.y.o. , NIDD , NIDD 
0505--2005: 2005: RecanalisationRecanalisation ofof RCA + 2 RCA + 2 TaxusTaxus stentsstents
1010--2005: 2005: SilentSilent inferiorinferior ischemiaischemia



Final Final resultresult –– SideSide branchbranch occlusionocclusion

Male 68 Male 68 y.o.y.o. , NIDD , NIDD 
0505--2005: 2005: RecanalisationRecanalisation ofof RCA + 2 RCA + 2 TaxusTaxus stentsstents
1010--2005: 2005: SilentSilent inferiorinferior ischemiaischemia



Long Long lesionslesions

•• AlmostAlmost all long all long lesionslesions cancan technicallytechnically bebe
treatedtreated withwith implantation of long implantation of long stentsstents. . 

•• VesselVessel calcification and calcification and tortuositytortuosity cancan makemake
the the procedureprocedure more more difficultdifficult..

•• The use of The use of debulkingdebulking or or buddybuddy wirewire
technique technique cancan facilitatefacilitate stentstent positioningpositioning..

•• RestenosisRestenosis and TLR rates are and TLR rates are lowerlower withwith DESDES
•• TreatmentTreatment of ISR of ISR cancan leadlead to to sideside branchbranch
occlusionocclusion



Long Long lesionslesions

•• WhileWhile clinicalclinical resultsresults are are favourablefavourable in in ««standardstandard»»
lengthslengths (<30mm), (<30mm), theythey are are lessless encouragingencouraging in in veryvery
long long stenosisstenosis..

•• The The expectedexpected clinicalclinical outcomeoutcome afterafter stentingstenting of long of long 
lesionslesions willwill bebe influencedinfluenced by the by the otherother predictorspredictors of of 
restenosisrestenosis ((vesselvessel size, size, diabetesdiabetes) and MACE () and MACE (diabetesdiabetes, , 
renalrenal insufficiencyinsufficiency……) ) 

•• SafetySafety concernsconcerns::

RiskRisk of of stentstent thrombosisthrombosis afterafter placement of placement of 
multiple long or multiple long or overlappedoverlapped DESDES

PrematurePremature interruption of dual interruption of dual antiplateletantiplatelet therapytherapy



MultiMulti--VesselVessel DiseaseDisease
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STENT

Log Rank = 55.76; df = 1
p - value < 0.0001 

Log Rank = 0.13; df = 1
p - value = 0.71

Log Rank = 0.23; df = 1
p – value = 0.62
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2.8%

8.7%
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24%
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Death Death / MI / CVA Death / MI / CVA / TVR

MetaMeta--analysis of BMS analysis of BMS vsvs CABG CABG RCTRCT’’ss

Mercado et al.Mercado et al.



ARTS II 
Baseline Demographics

282619Current smokers

616060Ejection fraction

394236Family history

585874Hypercholesterolemia

454567Hypertension

272728Body mass index (kg/m2)

19 (4)16 (3)26 (5)Diabetes (IDDM)

44 (26)42 (24)34 (18)Previous MI (Q-wave)

616163Age (years)

777677Male (%)

ARTS I (PCI)
N=600

ARTS I (CABG)
N=605

ARTS II
N=607

Unstable angina 373537

74

67

26 (5)

63

19

34 (18)

Serruys PW et al. Late breaking session  ACC 2005Serruys PW et al. Late breaking session  ACC 2005



ARTS II - Lesion Characteristics

666861Discrete (<10mm)

272527Tubular (10-20mm)

313029RCA location

292929LCx location

2730543-VD

394142LAD location

6966462-VD

ARTS I (PCI)
N=600 pts 

N=1606 les.

ARTS I (CABG)
N=605 pts 

N=1638 les.

ARTS II
N=607 pts 

N=2160 les.% of patients 

Diffuse (>20mm) 7712

Type C lesion

Side branch involvement
8814

353234

% of lesions

54

12

14

Serruys PW et al. Late breaking session  ACC 2005Serruys PW et al. Late breaking session  ACC 2005



ARTS II 
Procedural Characteristics

Gp IIb/IIIa inhibitor use, %

Total stent length, mm

Max. inflation pressure, atm

Stented les. / anast. seg., #

Direct stenting, %

Lesions, #

Use of arterial conduit, %

Stents, #

8-165-12-253(range)

--33

48-73

14.6-16.4

2.52.63.2

3-35

2.82.83.6

ARTS I (PCI)
N=600 pts 

N=1606 les.

ARTS I (CABG)
N=605 pts 

N=1638 les.

ARTS II
N=607 pts 

N=2160 les.

-93-

2.8-3.7

Hospital stay, days 3.99.63.4

Duration of procedure, mins 9919385

33

73

16.4

3.2

35

3.6

3.7

85

Serruys PW et al. Late breaking session  ACC 2005Serruys PW et al. Late breaking session  ACC 2005



ARTS II – Stent thrombosis up to 3 years *

0 180 360 540 720 900 108030

5.3%
6.4%

3.3%

* Re-adjudication according to Dublin definitions

- Definite (angiography pathological confirmation)
- Definite & Probable (MI in stent area)
- Definite, probable and possible (any unexplained death)
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ARTS II - Death/CVA/MIs up to 3 years

Time (Months)
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P (log rank) =0.07 between 
ARTS II and ARTS I-CABG

P (log rank) =0.004 between 
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ARTS II - Re-Intervention up to 3 years
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ARTS II - MACCE up to 3 years
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ARTS II – Diabetic population (3 years)

Hierarchical MACCE ARTS II           ARTS I (CABG)    ARTS I (PCI)
up to 3 years N=159 N=96     
N=112

MI **

CABG***

3 (1.9%)

6 (3.8%)
Repeat PCI**** 23 (14.5%)

Stroke* 4 (2.5%)

MACCE 44 (27.7%)

Death 8 (5.0%)

* Without death

** Without death and stroke

*** Without death, stroke and MI 

**** Without death, stroke, MI or CABG

3 (3.1%)

0 (0.0%)
4 (4.2%)

5 (5.2%)

17 (17.7%)

5 (5.2%)

8 (7.1%)

11 (9.8%)
21 (18.8%)

5 (4.5%)

53 (47.3%)

8 (7.1%)

2 (1.3%) - 8 (7.1%)Stent thrombosis

Figures in Orange indicate statistical 
difference (95% CI) between ARTS II 
and ARTS I groups



All Patients with 3VD/LM 

SYNTAX: Study DesignSYNTAX: Study Design

amenable for one 
treatment approach

Heart Team (surgeon and interventionalist)

Two Registry Arms
CABG
2750 captured
(750 
followed)

PCI
All captured 
and followed

reasonable doubtreasonable doubt
followfollow--up: 30d, 6m, 1up: 30d, 6m, 1--5 yrs 5 yrs 
Goal: Goal: to define the most appropriate to define the most appropriate 

treatment through randomized trial treatment through randomized trial 
methodsmethods

consensus exists that only one consensus exists that only one 
treatment option (CABG treatment option (CABG vsvs PCI) is PCI) is 
appropriateappropriate

Goal: Goal: to profile larger pool of non to profile larger pool of non 
randomizablerandomizable patients and their patients and their 
subsequent outcomessubsequent outcomes

Randomized Arm
N=1500 (1:1)

amenable for both 
treatments options

TAXUS CABGvs



Global mortalityGlobal mortality
2.9% (50/ 1662 pts with 2.9% (50/ 1662 pts with FupFup))

db+  4.2% db+  4.2% vs. vs. dbdb-- 1.7%  1.7%  p<.002p<.002

MVD  4.1% MVD  4.1% vs. vs. 11VD  2.1% VD  2.1% p< .017p< .017

5.2%
(n=17)

3.1%
(n=11)

3.6%
(n=17)

0.8%
(n=4)

0

1

2

3

4

5

6

diabetes + diabetes -

1 Vessel D

X Vessel D

EVASTENTEVASTENT



Stent thrombosis

db+ 3% vs. dbdb+ 3% vs. db-- 1.7%  1.7%  p=.07p=.07

XVD 3.7% vs. 1VD 1.5% XVD 3.7% vs. 1VD 1.5% p<004p<004

CConfirmedonfirmed : : 1.6% (27 1.6% (27 ptspts) ) 

Probable :Probable : 0.8% (0.8% (14 14 ptspts))

OverallOverall :: 2.4% (41 2.4% (41 ptspts))

4.2
(n=15)

3.1%
(n=11)

2.1%
(n=10)

1.0%
(n=5)
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4,5

diabetes + diabetes -

1 Vessel D

X Vessel D

Ins+ DM 3.7% vs. dbIns+ DM 3.7% vs. db-- 1.7%  1.7%  p=.001p=.001

EVASTENTEVASTENT



Diabetes Mellitus with  2-3VD

FREEDOM: Study DesignFREEDOM: Study Design

Randomized Arm
N=2400 (1:1)

amenable for one 
treatment approach

amenable for both 
treatments options

DES CABGvs

surgeon and interventionalist

Two Registry Arms
N=2000

CABG
All captured 
and followed

PCI
All captured 
and followed

follow-up: 30d, 6m, 1-5 yrs 
Goal: to define the most 

appropriate treatment for 
diabetic patients through 
randomized trial methods

consensus exists that only one 
treatment option (CABG vs PCI) is 
appropriate

Goal: to compare outcomes 
with randomized group



Discussion PCI vs CABG:Discussion PCI vs CABG:
Age, Age, 
DiabetesDiabetes
PreviousPrevious cardiaccardiac surgerysurgery
ComorbiditiesComorbidities ((previousprevious stroke, COPD, stroke, COPD, renalrenal
insufficiencyinsufficiency))
LV LV functionfunction
2 or 3VD2 or 3VD
Type of Type of lesionslesions ((lengthlength, , vesselvessel size, calcifications, CTO)size, calcifications, CTO)
Complete or Complete or incompleteincomplete revascularisationrevascularisation
Dual Dual antiplateletantiplatelet therapytherapy

EUROSCORE ++EUROSCORE ++

MultiMulti--VesselVessel DiseaseDisease



«« The The deepestdeepest sin sin againstagainst the the humanhuman mindmind isis
to to believebelieve thingsthings withoutwithout evidenceevidence »»

Thomas H. Huxley (1825Thomas H. Huxley (1825--1895)1895)




