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Carotid Disease Epidemiology (United States)

2.46 million with >50% 
carotid stenosis2

438,000 diagnosed/yr

10%
Symptomatic3

172,000 

Diagnosed/yr

74,000

Undiagnosed
1,510,000 

Undiagnosed

90%
Asymptomatic

266,000 

Diagnosed/yr

1. Numbers reflect epidemiology of United States only.
2. Primary Prevention of Ischemic Stroke,  Circulation, 2001;103:163-182.
3. Endarterectomy for Asymptomatic Carotid Artery Stenosis, JAMA, 1995. Vol 273, No. 18. P.1421-1428.
4. New Insights on Stroke Prevention in Patients without Symptoms. London, Ontario. June 7, 2000 . 



• 72 year old male with prior history of coronary artery 

disease (CABG 8 years ago), hypertension, 

hyperlipidemia, and diabetes mellitus presents to you 

for evaluation of asymptomatic severe carotid 

disease.  He denies any prior history of stroke or TIA. 

He has no chest pain or shortness of breath. He is 

currently taking aspirin 81mg, simvastatin 40mg, and 

lisinopril 20mg.

In addition to exercise you recommend:

1) Continued medical therapy until he has a stroke

2) Immediate CEA

3) Immediate carotid stenting

4) Either CEA or stent

5) Add plavix only





3% perioperative stroke or death rate, 

1% per year absolute risk reduction  

1983 to 2003





Method

…..asymptomatic severe (nonsubcategorized 50% to 75% +)….







-3 risk factors:

-ECST grade of stenosis

-Hx of contralateral TIAs

-Serum creatinine

-The combination of these three risk factors can 

identify a high-risk group (7.3% annual

event rate and 4.3% annual stroke rate) and a 

low risk group (2.3% annual event rate and 0.7% 

annual stroke rate).



The incidence of ipsilateral ischemic 

hemispheric events
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Follow-up Time (Years)
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Primary Endpoint –All Stroke



Ipsilateral Stroke After Peri-procedural 

Period < 4 years

CAS vs. CEA Hazard Ratio, 95% CI P value

2.0 vs. 2.4% 0.94 (0.50-1.76) 0.85



Primary Endpoint Peri-procedural 

Components

Any death, stroke, or MI within peri-procedural period

CAS vs. CEA Hazard Ratio, 95% CI P value

5.2 vs 4.5% 1.18 (0.82-1.68) 0.38



Primary Endpoint < 4 Years

Any stroke, MI, or death within peri-procedural period plus 

ipsilateral stroke thereafter

CAS vs. CEA Hazard Ratio, 95% CI P value

7.2 vs 6.8% 1.11 (0.81-1.51) 0.51



Components of the Primary Endpoint

CAS vs. CEA Hazard Ratio, 95% CI P value

All 

Stroke 4.1 vs. 2.3% 1.79 (1.14-2.82) 0.01

Major

Stroke 0.9 vs. 0.7% 1.35 (0.54-3.36) 0.52

MI 1.1 vs. 2.3% 0.50 (0.26-0.94) 0.03
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Dynamic Approach

Utilizing

Every Piece of Information



F
ir
s
t 
Is

c
h

e
m

ic
 S

tr
o

k
e

 



The proportion of respondents who were able to 

identify 5 stroke warning signs and recognize the 

need to call 9-1-1 (n=72,000)



Death & Stroke

Medical Therapy:       11%

CEA:                            3%

CAS:                           3-5%



Reality of Medical Therapy

Months after ACS and Coronary StentingP
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• Clinical characteristics

• Anatomy

• Operator experience

• Degree of stenosis (>80% angiographically)

• Life expectancy

• Prior history of TIA or stroke



Medical Therapy and 

Revascularization Should 

Compliment Each Other and not 

Compete



Thank you!



Carotid Artery Stenting Versus CEA





3% perioperative stroke or death rate, 



Moderate to High Risk Patients Were 

Excluded from CEA Randomized Trials

contraindication to aspirin therapy: a dis-

order that could seriously complicate surgery; 

or  a  condition  that could  prevent continuing  

participation  or was likely to produce 

disability or death within 5 years. (Detailed  

information  regarding eligibility and 

exclusion is available on request from the 

corresponding author.)



Surgical Arm

(n=1415)

Medical Arm

(n=1433)

Mild Moderate Severe Total (%) Total (%)

Cardiovascular disorders 115 (8.1) 17(1.2)



Severity

Complication Mild Moderate Severe Total 

Risk (n=1415) 5.4% 3.7% 0.3% 9.3%

Severity

Injury Mild Moderate Severe Total 

Risk (n=1415) 7.9% 0.7% --- 8.6%



Moderate Severe All

Stenosis Stenosis Patients

Characteristics (n=1087) (n=328) (n=1415) 

Anesthetic technique

General 92% 96% 93%
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CAS CEA

(n=1262) (n=1240)

Age 69 69

Female (%) 36 34

Asymptomatic (%) 47 47

Hypertension (%) 86 86

Diabetes (%) 30 30

Dyslipidemia (%) 82 85

Current Smoker (%) 26 26

CVD (%) 41 43

Systolic BP, mean mmHg 142 141

% stenosis > 70% 85 87

Days from qualifying event

(for symptomatic subjects) 20 25

CREST Trial



Primary Endpoint Peri-procedural 

Components

Any death, stroke, or MI within peri-procedural period

CAS vs. CEA Hazard Ratio, 95% CI P value

5.2 vs 4.5% 1.18 (0.82-1.68) 0.38



Primary Endpoint < 4 Years

Any stroke, MI, or death within peri-procedural period plus 

ipsilateral stroke thereafter

CAS vs. CEA Hazard Ratio, 95% CI P value

7.2 vs 6.8% 1.11 (0.81-1.51) 0.51



Components of the Primary Endpoint

CAS vs. CEA Hazard Ratio, 95% CI P value

All 

Stroke 4.1 vs. 2.3% 1.79 (1.14-2.82) 0.01

Major

Stroke 0.9 vs. 0.7% 1.35 (0.54-3.36) 0.52

MI 1.1 vs. 2.3% 0.50 (0.26-0.94) 0.03





Cranial Nerve Palsies

Peri-procedural

CAS vs. CEA Hazard Ratio, 95% CI P value

0.3 vs. 4.8% 0.70 (0.02-0.18) <0.0001



Interaction with Age
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THANK YOU!


