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There is no doubt that patients with symptomatic severe carotid stenosis benefit from carotid endarterectomy: the number needed to treat (NNT) 
to prevent one ipsilateral stroke in 2 years is only 6 for patients age <75, and only 3 for those age>75(1).  On the other hand, the NNT for 
asymptomatic carotid stenosis (ACS) is 67-83% according to various estimates(1;2). Furthermore, those estimates are predicated on the low 
(3%) surgical risk seen in clinical trials, whereas in real-world practice the 30-day risk of stroke or death with endarterectomy is 5%(3).  The risk 
of carotid stenting in most trials has been higher than that of endarterectomy(4;5). 
 
Rothwell has shown that women with ACS did not benefit from endarterectomy in ACAS or in ACST(6). Reasons why routine revascularization 
of ACS is inappropriate were recently reviewed(7;8).  However, the assumption that patients with ACS will benefit from revascularization is 
based on historical medical therapy which has now been superseded. Intensive medical therapy can reduce the risk of stroke by 80-90% in high-
risk patients(9).  
 
Transcranial Doppler detection of microemboli can determine which patients with ACS might benefit from revascularization: those with 
microemboli have a 15% risk of stroke in 1 year, so they may very well benefit; however those without microemboli have only a 1% risk of stroke 
in 1 year, so they cannot benefit from procedures with a risk of 4-5%(10).   
 
We showed in 2002 that patients in the top quartile of carotid plaque area had 3.4-fold higher risk of stroke, death or myocardial infarction, 
compared to those in the lowest quartile, after adjusting for age, sex, cholesterol, blood pressure, diabetes, homocysteine or treatment of lipids 
or blood pressure. During the first year of follow-up, those with plaque progression (50% of the patients) had twice the risk of these events, after 
adjustment for the same risk factors(11). We therefore changed the paradigm for treatment in our clinics, from treating risk factors to treating 
arteries:  patients with plaque progression are treated more intensively regardless of the levels of their risk factors such as LDL(12;13).   The 
proportion of patients with microemboli has been reduced by more intensive medical therapy from 12.6% before 2003 to 3.7% since 2003; this 
means that less than 5% of ACS patients could possibly benefit from revascularization.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Decline of microemboli since introduction of more intensive medical therapy 
 
Microemboli have declined from 12.6% of patients with asymptomatic carotid stenosis to 3.7% (p<0.0001). 
 
More intensive medical therapy has also reduced the 1-year risk of stroke in patients with ACS from 4% to 0.8%, and has also reduced the 1-
year coronary risk from 6.5% to 0%. 
 
Patients with ACS should be treated medically; only those with microemboli should be considered for revascularization. 
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