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Porsche vs Ferrari

•Cost: both expansive

•One may be faster than the other

•One may need more maintenance

•One may be better in one situation than the other

•Bottomline: Performance and head-to-head comparison

DES vs XRT



DESDES vsvs XRT: Clinical ProblemsXRT: Clinical Problems

•• BMS inBMS in--stentstent restenosisrestenosis
–– All inAll in--stentstent
–– Significant outSignificant out--ofof--stentstent restenosisrestenosis

•• FailedFailed brachytherapybrachytherapy
–– Which DES ?Which DES ?

•• DES inDES in--stentstent restenosisrestenosis
–– BrachytherapyBrachytherapy
–– The other DES ?The other DES ?







Top 10 Reasons Why We still NeedTop 10 Reasons Why We still Need IntravascularIntravascular
BrachytherapyBrachytherapy in ISRin ISR

1010 We still have the We still have the brachytherapybrachytherapy system!system!
9 DES length has to be longer than the original 9 DES length has to be longer than the original steste
88 BrachytherapyBrachytherapy for ISR is cheaper than DES (perfor ISR is cheaper than DES (per

casecase vsvs per mm, common treatment length 60mmper mm, common treatment length 60mm
7 Side branch occlusion (snow7 Side branch occlusion (snow--plowing) will be plowing) will be 

common in DES, access will be difficult (double common in DES, access will be difficult (double 
6 There is little data showing DES is more effective6 There is little data showing DES is more effective

ISR than XRTISR than XRT



Top 10 Reasons Why We still NeedTop 10 Reasons Why We still Need IntravascularIntravascular
BrachytherapyBrachytherapy in ISRin ISR

#5#5 Is the drug dosage enough for ISR ?Is the drug dosage enough for ISR ?
#4 Is multiple DES overlapping a problem in DES #4 Is multiple DES overlapping a problem in DES 
#3 What do you do to those DES with ISR ?#3 What do you do to those DES with ISR ?
#2#2 BrachytherapyBrachytherapy is now streamlinedis now streamlined
#1 It is a proven effective therapy in the real world#1 It is a proven effective therapy in the real world



It is a proven effective therapy in It is a proven effective therapy in 
the real world (and it is the real world (and it is 

streamlined)streamlined)



Pre-Brachythera



Post-Brachytherapy



F/U-Brachytherapy
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Recurrence Rates







RDX Balloon Radiation SystemRDX Balloon Radiation System

Investigatioal Device

Radioactive
Balloon Material
Source: P-32 (beta) 



BRITE II Clinical Outcomes to 12 Months
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Late Loss By Segment
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Restenosis Rates by Segment
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an Brachytherapy Results be Improved ?











The Efficacy of Vascular The Efficacy of Vascular 
Brachytherapy in The “Real World”Brachytherapy in The “Real World”

TVR Rate - Treatment Group
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Real Life Use of IVB at StanfordReal Life Use of IVB at Stanford

•• Over 750 cases done at Stanford (all three beta Over 750 cases done at Stanford (all three beta 
systems) since approval, 4 days availability a systems) since approval, 4 days availability a 
weekweek

•• One of the simplest, most predictable procedureOne of the simplest, most predictable procedure
•• From end of last balloon to finish, less than 15 From end of last balloon to finish, less than 15 

minutesminutes
•• Mean length 25mm, No complications, No SATMean length 25mm, No complications, No SAT
•• ClinicalClinical restenosisrestenosis less than 5%less than 5%

































































Paclitaxel (with Polymer) Stent to treat ISRS. 

N= 15 patients

















There is little data showing DES is  more There is little data showing DES is  more 
effective than effective than brachytherapybrachytherapy in ISR (how in ISR (how 

manymany stentsstents do we deliver to treat a 32mm do we deliver to treat a 32mm 
ISR ?)ISR ?)

Is multiple DES overlapping a problem ? Is multiple DES overlapping a problem ? 
PotentiallyPotentially



Brachytherapy vs Brachytherapy vs Drug Eluting Drug Eluting StentsStents forfor
InIn stent Restenosisstent Restenosis

RadiationRadiation DESDES
> 1500> 1500 7070

RR 1515--20%20% 0%0% vsvs 30+%30+%
ATAT 11--2%2% 0%0% vsvs 20%20%
dgedge CoverageCoverage LongerLonger stentstent
B LossB Loss somesome problematicproblematic

per caseper case per mmper mm



Sirolimus
/TAXUS

6 mo

0.35



DESDES vsvs BrachytherapyBrachytherapy in ISRin ISR

Randomized trial of patients with ISRRandomized trial of patients with ISR
Include all comers, select patients that can be Include all comers, select patients that can be 
treated with both, keep registry of nontreated with both, keep registry of non--
randomized (major side branch, long lesions randomized (major side branch, long lesions 
requiring more than 2 requiring more than 2 stentsstents))
FollowFollow--up: cost, TLR, TVR and vessel failureup: cost, TLR, TVR and vessel failure





CypherCypherTMTM SISRSISR

N= 400 patients
In-stent restenotic
coronary lesions 

N= 400 patientsN= 400 patients
InIn--stentstent restenoticrestenotic
coronary lesions coronary lesions 

CYPHERTM

Stent
n = 266

CYPHERCYPHERTMTM

StentStent
n = 266n = 266

Brachytherapy
(gamma/beta)

n = 133

BrachytherapyBrachytherapy
(gamma/beta)(gamma/beta)

n = 133n = 133
EndpointsEndpoints 11ryry:: TVF @ 9 monthsTVF @ 9 months

Angiographic:Angiographic: all patients @ 6 mos.all patients @ 6 mos.
IVUS:IVUS: 55--7 center 7 center substudysubstudy @ 6 mos.@ 6 mos.

Inclusion:Inclusion: Lesion lengthLesion length << 45 mm45 mm
RVDRVD >> 2.75 mm and 2.75 mm and << 3.5 mm3.5 mm

RandomizedRandomized

AA MulticenterMulticenter, Randomized Study of the , Randomized Study of the SSirolimusirolimus--ElutingEluting BxBx VelocityVelocity®®

Balloon Expandable Balloon Expandable StentStent vs. Intravascular vs. Intravascular BrachytherapyBrachytherapy in the Treatment in the Treatment 
of Patients with of Patients with IInn--SStenttent RRestnoticestnotic Coronary Artery LesionsCoronary Artery Lesions

P.I. Dr. Holmes

















DESDES vsvs XRT: Clinical ProblemsXRT: Clinical Problems

•• BMS inBMS in--stentstent restenosisrestenosis
–– All inAll in--stentstent

•• DES and XRT can both be effective, XRT may be more effectiveDES and XRT can both be effective, XRT may be more effective
•• Late outcome of DES less knownLate outcome of DES less known
•• Economics, side branch, Economics, side branch, ostialostial, delivery, delivery

–– Significant outSignificant out--ofof--stentstent restenosisrestenosis
•• DES to achieve better acute resultDES to achieve better acute result

–– Which DES ?Which DES ?
•• Not knownNot known

•• FailuredFailured brachytherapybrachytherapy
•• Higher risk, avoid thrombosisHigher risk, avoid thrombosis

–– Which DES ?Which DES ?
•• Not knownNot known

•• DES inDES in--stentstent restenosisrestenosis
•• POBA for focal lesionPOBA for focal lesion
•• DES for missed lesionsDES for missed lesions
•• BrachytherapyBrachytherapy for diffuse diseasefor diffuse disease



Only Commercially Available System Left !!



Roles of Roles of BrachytherapyBrachytherapy vsvs DES in ISRDES in ISR

•• InIn--StentStent RestenosisRestenosis (BMS)(BMS)
–– BrachytherapyBrachytherapy for majority of patientsfor majority of patients
–– DES for edge DES for edge stenosisstenosis or analysis segment or analysis segment restenosisrestenosis

•• InIn--StentStent RestenosisRestenosis (Vein Grafts)(Vein Grafts)
–– BrachytherapyBrachytherapy

•• InIn--StentStent RestenosisRestenosis (DES)(DES)
–– POBA for focal lesionPOBA for focal lesion
–– DES for missed lesionsDES for missed lesions
–– BrachytherapyBrachytherapy for diffuse diseasefor diffuse disease



What are the potential problems with treating ISRWhat are the potential problems with treating ISR
with DES ?with DES ?

•• Plaque ExtrusionPlaque Extrusion
•• LongLong stentstent in long ISRin long ISR
•• Dosage enough ?Dosage enough ?
•• MultipleMultiple stentsstents



DES:DES: ““conservation of massconservation of mass””

... mechanical extrusion axially & longitudinally










