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Carotid Stent Design

Muller-Hulsbeck et al. J Endovasc Ther 2009;16:168



Carotid Disease is Different Than 

Other Pathologies We Treat

• Primarily an embolizing disease

• An artery connected to an embolus-

sensitive organ

• Highly variable plaque morphology

• Carotid bifurcation is often tortuous

• Artery tapers

• Bifurcation has a branch



Carotid Stent Design

We are asking carotid stents to do many 

things at once.

• Scaffolding

• Conformability

• Fatigue resistance

• Minimal fish-scaling for deployed stent

• Visible

• Easy to use



An amazing array of 

configurations



We are asking carotid stents to 

manage the plaque for us.

Vulnerable plaque

with hemorrhage

Virmani et al. Pathology of carotid artery atherosclerosis. 

Cambridge Univ Press



CREST N Engl J Med 2010

And yet:

Long-term results are as good with stenting

as with plaque removal
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Caps et al. Western Vascular Society, 2011

Long-term stroke prevention Restenosis



Carotid Stent Design
We need to make the first 30 days safer

• CAS related neurologic events are 

mutlifactorial

 Arch and great vessel anatomy

 Lesion morphology

 Operator experience

 Quality of embolic protection

 Carotid stent attributes



Carotid Stent Design 

PROTÉGÉ® RX

(Tapered, 8-6mm)

RX ACCULINKTM

(Tapered, 8-6 mm)

Xact®

(Tapered, 8-6mm)

PRECISE®

(Straight, 8 mm)

WALLSTENT®

(Straight, 8 mm)

Pore Diam. (mm) 1.12 1.10 1.00 1.12 0.92

Pore Size (mm2) 2.65 12.50 3.46 2.43 0.948

Cell Area (mm2) 7.19 12.50 3.46 7.39 0.948

PROTÉGÉ® RX

(Tapered, 8-6 mm)

RX ACCULINKTM

(Tapered, 8-6mm)

®

(Tapered, 8-6mm 

Xact)

PRECISE®

(Straight, 8 mm)

WALLSTENT®

(Straight, 8 mm)

Pore Diam. (mm) 1.08 1.06 0.96 1.12 0.92

Pore Size (mm2) 1.80 10.78 2.23 2.43 0.948

Cell Area (mm2) 4.48 10.78 2.23 7.39 0.948

Proximal

Distal

Bersin TCT 2008



Increased Neurologic Events 
With Open Cell Stents

SPACE Trial 

Olav J et al. Stroke 2009;40:841



Increase in Delayed Neurologic 
Events With Open Cell Stents

1-30 days 

Bosiers et al. Eur J Vasc Endovasc Surg 2007;33:135



Increase in Neurologic Events 
With Open Cell Stents

Symptomatic Patients 

Bosiers et al. Eur J Vasc Endovasc Surg 2007;33:135



Schnaudigel et al.

Stroke 2008;39:911 

Closed Open



Sphere penetration force

Muller-Hulsbeck et al. J Endovasc Ther 2009;16:168



Muller-Hulsbeck et al. J Endovasc Ther 2009;16:168



Wholey J Endovasc Ther 2009;16:178



Covered Stent Systems

Wholey TCT 2009

Courtesy of S. Macdonald

RM Bersin TCT 2008



Carotid Stenting

2011



Carotid Stent Design

Conclusion

• Make the first 30 days safer

• Cell size matters

 More events

 More delayed events

• Future stent design may include some 

type of coverage

 Maintain conformability


