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Burden of Stroke in the U.S.

• 1 stroke every 45 seconds (700,000 
per year)

• 2.4 million 
non-institutionalized stroke survivors

• Stroke causes 1 in 15 deaths
• Approximately 30 % aged 

70-80 have silent 
brain infarction 

• Stroke cost= 58.8 billion/year
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Treatment Options

• Optimize medical intervention

• Carotid Endarterectomy

• Carotid Artery Stent
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Carotid Endarterectomy
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Surgery for Carotid Stenosis
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Early vs Deferred Carotid Endarterectomy in Asymptomatic Patients 
with >70% ICA Stenosis

• Prospective randomized multicenter trial in 
Europe
– 126 hospitals in 30 Countries
– Surgeons with documented perioperative 

CVA/Death rate <6% in prior 50 CEAs
• 3120 asymptomatic patients with 

asymptomatic ICA stenosis >60%
• Randomized to

– Immediate CEA
– Indefinite deferral of CEA

• Followed for up to 5 years (mean 3.4 y)

ACST Investigators.  Lancet 2004;363:1491-1502
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Early vs Deferred Carotid Endarterectomy in Asymptomatic Patients 
with >70% ICA Stenosis

• Risk of CVA/Death within 30 days of CEA
– 3.1%

• 5-year CVA risk
– 3.8% immediate CEA
– 11% deferred CEA (p<0.0001)

• Half of all CVAs were disabling
• Combining peri-op and non-peri-op CVA

– 5-year CVA risk
• 6.4% vs 11.8% (p<0.0001)

ACST Investigators.  Lancet 2004;363:1491-1502
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Early vs Deferred Carotid Endarterectomy in Asymptomatic Patients 
with >70% ICA Stenosis

ACST Investigators.  Lancet 2004;363:1491-1502

Any Stroke or Perioperative Death
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Carotid Endarterectomy
• Complications

– Wound Complications
• Hematoma  0.7-1.5%
• Infection/Pseudoaneurysm  0.15%
• Cranial Nerve Dysfunction  

• Hypoglossal Nerve  5-8%
• All other Cranial Nerves  <2%

• Perioperative Stroke
• Cleveland Clinic  

1.5% Asymptomatic
2.7% Prior TIA
3.8% Prior CVA
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Carotid Artery Stenting
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Why Carotid Stenting?
• Potential Advantages

– Less Invasive Technique
• More Widely Accepted by Patients
• Less Discomfort
• Faster Recovery Time

– Less Expensive
– Treat Difficult Lesions

• Post Radiation ICA Stenosis
• Restenosis after Endarterectomy
• High Bifurcation Stenosis
• Serious Co-Morbid Medical Conditions
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Who Should Receive a Carotid Stent?

• It all depends on who you ask…
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Who Should Receive a Carotid Stent?

• Centers for Medicare/Medicaid Services
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Who Will Be Covered?
•Patients at high risk for CEA with a SYMPTOMATIC
carotid artery stenosis >70%
•Patients at high risk for CEA with a SYMPTOMATIC 
carotid artery stenosis between 50% and 70% AND
are enrolled in a Category B IDE Clinical Trial
•Patients at high risk for CEA with an ASYMPTOMATIC 
carotid artery stenosis >80% AND are enrolled in a 
Category B IDE Clinical Trial
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Who Should Receive a Carotid Stent?

• Centers for Medicare/Medicaid Services

• U.S. Food and Drug Administration
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FDA Approval of Guidant 
Acculink Carotid Stent System

http://www.fda.gov/cdrh/pdf4/p040012.html
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FDA-Approved Indications
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What is “High Risk”?

• Co-Morbid Medical 
Conditions
-Congestive heart failure 

(class III/IV) and/or known 
severe left ventricular 
dysfunction 
LVEF <30%

-Open heart surgery needed 
within six weeks

-Recent MI (>24 hrs. and <4 
weeks)

-Unstable angina (CCS class 
III/IV)

-Severe pulmonary disease 

• Anatomic Factors
-Contralateral carotid 

occlusion
-Contralateral laryngeal 

nerve palsy
-Radiation therapy to neck
- Previous CEA with 

recurrent stenosis
- High cervical ICA lesions 

or CCA
lesions below the clavicle

- Severe tandem lesions
- Age > 80 years 
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Who Should Receive a Carotid Stent?

• Centers for Medicare/Medicaid Services

• U.S. Food and Drug Administration

• Neurologists
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Curr Opin Neurol 2007;20:58-64



22

0

20

40

60

80

100

Anti-platelet Blood Pressure Lipid Lowering

93 - 96 97 - 99 00 - 03

MRC Asymptomatic Carotid Surgery Trial 
(ACST): Medical RX

ACST Collaborative Group.  Lancet 2004; 363: 1491

M
ed

ic
at

io
n 

U
se

 (%
)

Problems: 
•No pill counts/compliance reports
•No report of treatment goals attained
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Who Should Receive a Carotid Stent?

• Centers for Medicare/Medicaid Services

• U.S. Food and Drug Administration

• Neurologists

• Vascular Surgeons
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J Vasc Surg 2007;46:876
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MGH  RECENT  RESULTS -- CEA

2003−04 2004−05 2005−06 2006−07

Total CEA 292 268 256 251

All strokes 4 (1.4 %) 3 (1.1%)          1 (0.4%)          1 (0.5%)

Deaths 0 1                      1                       0

Stroke/Death         1.4%                     1.5%              0.4%                 1 (0.5%)

Courtesy of Richard Cambria, MD
March 2008
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J Vasc Surg 2007;46:1112-8

NATIONAL  INPATIENT  SAMPLE  DATA
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National Inpatient Sample Data

<0.00011.1%4.2%Symp CVA

<0.00010.86%1.8%Asymp CVA

NS0.39%1.3%Mortality

<0.00010.88%2.1%In Hospital 
CVA

p ValueCEACASVariable

J Vasc Surg 2007;46:1112-8



29

Who Should Receive a Carotid Stent?

• Centers for Medicare/Medicaid Services

• U.S. Food and Drug Administration

• Neurologists

• Vascular Surgeons

• Interventionists
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Randomized Trials of CAS vs CEA
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SAPPHIRE Data

N Engl J Med 2004;351:1493-501.
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SAPPHIRE 3-Year Outcomes

N Engl J Med 2008;358:1572-9

Freedom from MAE
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SAPPHIRE 3-Year Outcomes

N Engl J Med 2008;358:1572-9

Freedom from Death
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SAPPHIRE 3-Year Outcomes

N Engl J Med 2008;358:1572-9

Freedom from Stroke
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SAPPHIRE 3-Year Outcomes

N Engl J Med 2008;358:1572-9

Freedom from TVR
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Mortality Rate ACST vs ArCHER

19.1ArCHER
(3.0 yr)

16.9ACST 
(3.4 yr)

Mortality Rate (%)Study

Standard Risk

High Risk
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We Still Don’t Know….

• The role of modern primary medical intervention 
in patients with carotid artery stenosis when 
compared head-to-head with

• Carotid Endarterectomy
• Carotid Artery Stent
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How To Choose

• Asymptomatic Standard Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy
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How To Choose

• Asymptomatic Standard Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy

• Asymptomatic High Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy
– Carotid Stent (self pay, coverage)
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How To Choose

• Asymptomatic Standard Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy

• Asymptomatic High Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy
– Carotid Stent (self pay, coverage)

• Symptomatic Standard Risk Patient
– Carotid Endarterectomy
– Enrollment in prospective clinical trial
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How To Choose

• Asymptomatic Standard Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy

• Asymptomatic High Risk Patient
– Enrollment in prospective clinical trial
– Carotid Endarterectomy
– Carotid Stent (self pay, coverage)

• Symptomatic Standard Risk Patient
– Carotid Endarterectomy
– Enrollment in prospective clinical trial

• Symptomatic High Risk Patient
– Carotid Stent
– Carotid Endarterectomy
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How Controversial Is This???
Circulation 2007;116:October 2
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Why Is This So Controversial?

Is It The Lack of Data?
I Think Not…

Politics

Ego
Lack of Unified Voice Among 

the Medical Community


