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SVG Pathology 

•SVGs are not like native coronary 
arteries 

–300,000 new CABG/year* 

–10% of PCI case volume 

*MedPar Data 
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Typical SVG disease progression 

–First month 

• Thrombosis 

• Intimal hyperplasia 

–1-7 years 

• Build-up of atherosclerosis with 
superimposed thrombus 

–7-10 years 

• Occlusion 



SVG Pathology 

Friable atheroma and thrombi are bulky and 
particularly prone to distal embolization during 
PCI, leading to a significant increase in the risk 
of death or MI 



Saphenous Vein Graft PCI 

• PCI of degenerated SVG is associated with worse 
outcomes compared with PCI of native coronaries 

– Acute complications 
• Periprocedural MI 

• No-reflow 

– Long-term 
• Restenosis 

• Patients often have comorbid conditions, extensive 
disease, and LV dysfunction 



Microvascular Complications of PCI 

• Athero-thromboembolization 

• No Reflow 

• Myocardial Necrosis 



CK-MB Rise in SVG PCI 
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Rates After Successful SVG Intervention 
n=1056 consecutive SVG interventions 

P<0.05 

P<0.05 

• 47% had CK-MB rise, 

even after successful PCI 

• 15% had major CK-MB 

rise 

• Even minor CK-MB rise 

related to a significant late 

mortality increase 

• Patients with major CK-

MB rise had 2.5x the 

mortality as those with 

normal CK-MB 



Causes of Microvascular Obstruction 
•Distal embolization from PCI 
causes microvascular obstruction via 
plugging, with secondary spasm and 
platelet aggregation 

Plugging 

Adapted from Hori M, et al., Am J Physiol. 1986;250:H509-518. 

Illustration by Boston Scientific Corporation. 

Platelet 
aggregation 

Atheroemboli 

Thromboemboli 



No-Reflow Has Lasting Consequences 

• Complicates 10–15% of SVG PCI1 

• 31% rate of AMI2 

• Increases in-hospital mortality by 
10-fold2 

• Atheroembolization is a key 
contributor3 

1  Sdringola, et al., Cathet Cardiovasc Intervent. 2001 

2  Abbo, et al., American Journal of Cardiology, 1995. 

3  Rezkalla, et al., Circulation. 2002. 

  Image courtesy of Dr. Donald S. Baim 



 



Should embolic protection be used for all SVG 
Intervention? 



Rationale for Embolic Protection 

• Embolization is common and is associated with 8-10 fold 
increase in mortality 

• Although risk factors can be identified, embolization 
cannot be reliably predicted 



Material Capture: FIRE Trial 

Material capture is common and independent of patient 

demographics, clinical presentation, and lesion characteristics. 

Embolic Material Capture

(by operator assessment, n=610)
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Distal occlusion + 
aspiration (Percusurge) 

 

Distal filters 

 

Proximal occlusion + 
aspiration 

Embolic Protection Devices  



Occlusion and Aspiration 

Advantage 

•Easy to cross lesion 

•Captures smaller particles and 
“humoral” mediators 

•Frequently applicable 

•Easy device retrieval 

Disadvantage 

•Difficult to image during stenting 

•Balloon injury 

•Transient occlusion/ischemia 

•May not catch particles near 
balloon and not get full evacuation 

•Can’t cover side branch 

•Cumbersome operation 



Endpoint: 30-day MACE 

SAFER (Saphenous Vein Graft Angioplasty 
Free of Emboli Randomized ) Trial 

801 patients with SVG Disease 

Mean graft age 10.4 yrs (range 7-13) 

GuardWire Plus 

n=406 

Conventional Guidewire 

n=395 

Randomized 

Baim DS, et al. Circulation 2002 



SAFER Trial 

 With protection No protection P-value 

 (n=406) (n=395) 

•All MI 8.6% 14.7% p=.008 

•Q-wave MI 1.2% 1.3% NS (p=1.00) 

•Non Q-wave MI 7.4% 13.7% p=.004 

•Death 1.0% 2.3% NS (p=.171) 

•Emergent CABG 0.0% 0.5% NS (p=.243) 

•TLR  1.0% 2.0% NS (p=.257) 

*Primary Endpoint 

Baim DS, et.al., Circulation.  2002;105:1285-1290. 

*MACE out to 30 days 9.6% 16.5%  p=.004 



Proxis 

•Target Lesion with • Stent 

•Proximally Deployed 

•Proxis •TM 

Benefits 

• Nothing crosses the lesion prior to 
protection 

• Protection of main vessel and side 
branches 

• Captures large and small particles 

• Can handle large embolic loads 



 



 



 



Filters 

Advantage 

•Maintain Flow 

•Visualization during procedure 

•Non-ischemic 

•Intuitive operation 

Disadvantage 

•May not capture all particles <100 
micron 

•Does not control secretions of 
humoral factors 



FilterWire EZ™ System* 

• Suspension arm conforms 

filter to curvature 

•  Improved guidewire 

•  Pre-loaded 

•  3.2F Profile 

•  Re-designed Delivery 

Sheath 

•  Re-tooled nosecone 

 



FIRE Trial 
30-Day MACE 
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30-Day Clinical Results 
Stopped early (349 vs 500) by DSMB! 
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Bleeding Complications 
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Is there any role of GP IIb/IIIa receptor antagonists 
in SVG Intervention? 



Lack of Benefit of GPIIb/IIIa Inhibitors in  
SVG PCI 
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Roffi et al, Circulation 2002;106:3063 



SVG Intervention 
6-month Follow up 
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Conclusion  

IIbIIIa inhibitors offer NO benefit in SVG 
intervention 



SVG Balloon Angioplasty  
Temporal Course of Restenosis 
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Endpoint: 6-month angiographic restenosis 

SAVED (SAphenous Vein De Novo) Trial 

215 patients with angina pectoris and/or objective evidence  

of myocardial ischemia and de novo lesions in SVG 

Vessel diameter: 3.0-5.0 mm 

PTCA 

n=107 

Stenting (Palmaz-Schatz) 

n=108 

Randomized 

Savage et al. NEJM 1997 



SAVED (SAphenous Vein De Novo) Trial 

Procedural Success (%)  69  92             <0.001 

Restenosis at 6 months (%) 46  37  0.24 

MACE free at 8 months (%) 58  73  0.03 

Death at 8 months (%)  9  7  0.44 

TLR at 8 months (%)  26  17  0.09 

Conclusions: 

• Stenting of SVG resulted in superior procedural outcomes, 
a larger gain in luminal diameter, and a reduction in MACE 

• However, there was no benefit in angiographic restenosis 

Cumulative Events  PTCA  Stent            p-value 
    (n=107)  (n=108) 

Savage et al. NEJM 1997 



DES vs. BMS for SVG Intervention 

223 consecutive patients underwent SVG intervention 

Non-randomized, single center, retrospective analysis 

BMS (201 stents) 

n=84 patients 

DES (289 stents: 211 SES, 78 PES) 

n=139 patients 

Lee MS, et al. Catheter Cardiovasc Interv 2005 

Operator discretion 



Clinical Outcomes at 9 Months 
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Primary endpoint  

     -6-month in-stent late loss 

Secondary endpoints (all at 6 months follow up):  

     -Binary angiographic restenosis (in-stent/in-segment) 

     -Clinical events (death, MI, TLR, TVR) 

RRISC Trial 
Reduction of Restenosis In  

Saphenous vein grafts with Cypher stent 

75 patients with 96 lesions localized in 80 diseased SVG. 

Prospective, randomized, double-blind, non industry 

sponsored, single center, trial  

BMS 

n=37 

Cypher stent 

n=38 

Randomized 

Vermeersch et al. JACC 2006 



In-segment 

10 

20 

30 

40 

11.4% 30.6% 13.6% 32.7% 

p=0.024 p=0.031 

In-stent 

Δ=19.1% 

RRR=0.58 

Δ=19.2% 

RRR=0.63 

BMS 
SES 

Binary Restenosis 

Vermeersch et al. JACC 2006 



6-month MACE 

BMS 
n=37 

SES 
n=38 

P value 

In-hospital 

 Death 0 0 

 Repeat revascularization 0 0 

 Periprocedural MI 1 (2.7%) 2 (5.3%) 0.99 

Between discharge and 6 months 

 Death 0 1 (2.6%) 0.99 

 Myocardial infarction 0 1 (2.6%) 0.99 

 TLR (per-patient) 8 (21.6%) 2 (5.3%) 0.047 

 TVR (per-patient) 10 (27%) 2 (5.3%) 0.012 
 

Cumulative 6-month MACE 11 (29.7%) 6 (15.8%) 0.15 

Vermeersch et al. JACC 2006 



DES vs. BMS 

in Saphenous Vein Graft Lesions 

Vermeersch et al., JACC 2007 

DELAYED RRISC Trial 
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Stent Thrombosis 
(ARC criteria) 

BMS 
n=37 

SES 
n=38 

P value 

Definite 
  

0 2 (5.2%) 
1 fatal at 13 mo 

1 non fatal at 30 mo 

0.49 

 

Probable 0 0 - 

 

Possible 0 3 (7.9%) 
1 sudden death at 7.5 mo 
1 sudden death at 11.5 mo 
1 sudden death at 35 mo 

0.30 
 

Total 0 5 (13.1%) 0.02 Log Rank 



All-cause Death Target Lesion Revascularization 

Cardiac death 

7% (PES) vs. 13% (BMS) 

HR 0.62 [0.15-2-6]; P=0.51 

DES vs. BMS 

in Saphenous Vein Graft Lesions 

Brilakis et al., JACC Intv 2011 

SOS Trial 

N=80 



Months After Randomization 
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DES 

(Cypher/Taxus/BP Sirolimus) 

n=303 

BMS 

 

n=307 

610 patients with de novo SVG lesions 

Is Drug-Eluting Stenting Associated With Improved Results in 

Coronary Artery Bypass Grafts? 

ISAR-CABG 

6 to 8-month repeat angiogram (encouraged) 

12-month clinical follow-up 



Months After Randomization 
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Target Lesion Revascularization 

0 

10 

20 

30 

40 

50 

0 1 2 3 4 5 6 7 8 9 10 11 12 

C
u
m

u
la

ti
v
e
 I

n
c
id

e
n
c
e
 (

%
) 

P=.02 

RR 0.52 [0.30-0.90] 
BMS 

DES 

13.1% 

7.2% 

Months After Randomization 



• The behavior of SVG disease is substantially different from 
native CAD-with higher incidence of procedural 
complications and long-term failure 

• Glycoprotein IIb/IIIa antagonists are ineffective in SVG 
intervention, presumably due to their ineffectiveness 
against atheroemboli 

• Embolic protection in SVG PCI can dramatically reduce 30 
day MACE rates and should be used in SVG PCI  

• A large randomized trial with long-term follow up is needed 
to determine if DES is preferred over BMS 

Conclusions 



Thank You! 

 
























































































































































