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Stroke Prevention and Carotid intervention 



Carotid artery stenosis 
Asymptomatic 
• Prevalence: 2-3% 

• Risk of death & stroke  ~ 1%/y 

• Cardiovascular risk       ~ 7%/y 
 

Symptomatic 
• 10-15% of ischemic stroke 

• High recurrent risk  

– 6% <30 days 

– 20% < 1 year 
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Natural History of Carotid Atherosclerosis 



Treatment options: 

CEA 

CAS 

Medical treatment 

revascularization 

Risk factor management 











CETC 

any stroke at 5 years including operative risk 

stenosis                         CEA        BMT           AR        NNT        strokes prev 

                                /1000 CEAs 

<30% n=1746       18.36%       15.71%        -2.6     

30-49%    n=1054       22.80%       25.50%        2.6%   38            26 

50-69%    n=2312       20.00%       27.70%        7.8%   13            78 

70-99%    n=1344       17.13%       32.70%      15.6%     6           156 

nr occln   n=  262       16.82%       15.15%       -1.7%   n/b                  n/b 

Lancet 2003;361:107-116 

ECST, NASCET & VA studies combined and 
reanalysed after standardisation to NASCET 
angiographic measurement method (n>6000) 

Lancet 2004;363:915-924 

Stroke 2004;35:2855-2861 



Symptomatic carotid stenosis 
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Rothwell PM: Cerebrovasc Disease (2004) 17 Suppl 1:89-104 



    Effect of surgery on the 5 year risk of ipsilateral 

     ischaemic stroke and surgical stroke or death

       50-69% stenosis

Sex
Male
Female

Age
< 65 years
65-74 years
75+ years

Time since last event
<=30 days
2-3 Months
4+ months

TOTAL

.

Subgroup
70-99% stenosis
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Absolute risk reduction of ipsilateral ischaemic 

stroke/any surgical stroke or death in patients with 

50-69% (yellow) and >70% stenosis (blue) by time 

between last event and randomisation: 

NASCET+ECST 













Carotid stenting 



Cerebral protection devices 



OR (Fixed)  = 1.80 (1.40 – 2.31), p = 0.000  

Heterogeneity p = 0.23 

 

0 1 2 3 4

Weight (fixed)

13.2

Study CAS CEA

29.7

34.0

x.x

EVA-3S 25/260 10/257

52/750

SPACE 44/591 35/567

21.9

ICSS 61/828 28/821

Subtotal

CREST 40/668 21/653

Total 170/2347 94/2298

130/1679 73/1645

Stroke or death within 30 days of treatment (per protocol analysis)  

Peto OR (95%CI) 

Symptomatic carotid stenosis 
Is CAS as safe as CEA? 

Absolute risks  

Favours CEA 

*Carotid Stenting Trialists’ Collaboration, Lancet 2010 

* 



CEA or CAS 

Meta-analysis  

Amarenco P et al.: Lancet (2010); 376: 1028-1030 



 



 



 



Symptomatic carotid stenosis 
CAS vs. CEA : effect of age 

Carotid Stenting Trialists’ Collaboration, Lancet 2010 

Any stroke or death witthin 120 days of randomization 

Age (yrs) CAS  CEA  RR (95% CI) 

< 70 5.8% 5.7% 1.0 (0.68 to 1.47) 

>= 70 12.0% 5.9% 2.04 (1.48 to 2.82) 























Extracranial Carotid Disease Recommendations 
 

• For patients with a TIA or ischemic stroke within the past 6 
months and ipsilateral severe (70%–99%) carotid artery 
stenosis as documented by noninvasive imaging, CEA is 
recommended if the perioperative morbidity and mortality 
risk is estimated to be <6% (Class I; Level of Evidence A). 

• For patients with recent TIA or ischemic stroke and ipsilateral 
moderate (50%–69%) carotid stenosis as documented by 
catheter-based imaging or noninvasive imaging with 
corroboration (eg, magnetic resonance angiogram or 
computed tomography angiogram), CEA is recommended 
depending on patient-specific factors, such as age, sex, and 
comorbidities, if the perioperative morbidity and mortality risk 
is estimated to be <6% (Class I; Level of Evidence B). 

 



• When the degree of stenosis is <50%, CEA and CAS are not recommended (Class III; 
Level of Evidence A). 

 
• When revascularization is indicated for patients with TIA or minor, nondisabling 

stroke, it is reasonable to perform the procedure within 2 weeks of the index event 
rather than delay surgery if there are no contraindications to early revascularization 
(Class IIa; Level of Evidence B). 

 
• CAS is indicated as an alternative to CEA for symptomatic patients at average or low 

risk of complications associated with endovascular intervention when the diameter 
of the lumen of the ICA is reduced by >70% by noninvasive imaging or >50% by 
catheter-based imaging or noninvasive imaging with corroboration and the 
anticipated rate of periprocedural stroke or death is <6% (Class IIa; Level of Evidence 
B). (Revised recommendation)  

 
• It is reasonable to consider patient age in choosing between CAS and CEA. For older 

patients (ie, older than ≈70 years), CEA may be associated with improved outcome 
compared with CAS, particularly when arterial anatomy is unfavorable for 
endovascular intervention. For younger patients, CAS is equivalent to CEA in terms 
of risk for periprocedural complications (ie, stroke, MI, or death) and long-term risk 
for ipsilateral stroke (Class IIa; Level of Evidence B). (New recommendation) 
 



• Among patients with symptomatic severe stenosis (>70%) in whom anatomic 
or medical conditions are present that greatly increase the risk for surgery or 
when other specific circumstances exist such as radiation-induced stenosis or 
restenosis after CEA, CAS is reasonable (Class IIa; Level of Evidence B). 
(Revised recommendation)  

• CAS and CEA in the above settings should be performed by operators with 
established periprocedural stroke and mortality rates of <6% for 
symptomatic patients, similar to that observed in trials comparing CEA to 
medical therapy and more recent observational studies (Class I; Level of 
Evidence B). (Revised recommendation)  

• Routine, long-term follow-up imaging of the extracranial carotid circulation 
with carotid duplex ultrasonography is not recommended (Class III; Level of 
Evidence B). (New recommendation)  

• For patients with a recent (within 6 months) TIA or ischemic stroke ipsilateral 
to a stenosis or occlusion of the middle cerebral or carotid artery, EC/IC 
bypass surgery is not recommended (Class III; Level of Evidence A). 



• For patients with recurrent or progressive ischemic 
symptoms ipsilateral to a stenosis or occlusion of a distal 
(surgically inaccessible) carotid artery, or occlusion of a 
midcervical carotid artery after institution of optimal 
medical therapy, the usefulness of EC/IC bypass is 
considered investigational (Class IIb; Level of Evidence 
C). (New recommendation)  

• Optimal medical therapy, which should include 
antiplatelet therapy, statin therapy, and risk factor 
modification, is recommended for all patients with 
carotid artery stenosis and a TIA or stroke, as outlined 
elsewhere in this guideline (Class I; Level of Evidence A). 





CEA? 

Symptomatic stenosis dilemma 

BMT ? 


