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Asymptomatic carotid stenosis: 
screening and management
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the management of asymptomatic carotid 
stenosis can be a dilemma to the primary 
care physician. In this review, we hope to 
update the reader on current insights into 
asymptomatic carotid atherosclerosis.

Carotid stenosis is defined as the 
atherosclerotic narrowing of the proximal 
internal carotid artery exceeding 70% 
in severe cases and 50% in moderate 
cases. The prevalence of carotid stenosis 
in Western countries increases with age. 
A recent Western European population 
study placed the prevalence of moder-
ate asymptomatic stenosis at 4.2% and 
severe stenosis at 1.7%. The prevalence 
was found to increase with age and be 
higher in males, with 12.5% of men being 
diagnosed with moderate stenosis.1

Fisher first described the pathophysi-
ology of carotid atherosclerosis in 1951.2 
Since then it has increasingly been recog-
nized as a risk factor and cause of stroke. 
A population based study of subjects 
older than 55 found that the presence of 
a severe carotid plaque burden increased 
the relative risk of a non-lacunar infarc-
tion in the anterior circulation by 3.2 
times and increased the risk of a lacunar 
infarction by 10.8 times.3 Accordingly, 
asymptomatic carotid stenosis has become 
an important cerebrovascular topic for the 
primary care physician. 

WhAt is the best sCreening 
test for CArotid Artery 
stenosis?

The diagnosis of asymptomatic 
carotid stenosis classically begins in the 
outpatient office. Many primary care phy-
sicians will examine patients for the pres-
ence of a carotid bruit, which is thought 
to signify turbulent blood flow across a 
stenotic plaque. While the Framingham 
Heart Study found that patients with a 
carotid bruit had double the stroke rate 
of controls, the majority of these strokes 
were in vascular territories unrelated to 
the stenosis.4 Another large meta-analysis 
found a significantly increased risk of 
myocardial infarction and cardiovascular 
death in patients with a carotid bruit, thus 

implying that the bruit is best used as a 
marker for total body atherosclerotic dis-
ease and not as a direct marker of carotid 
risk.5 A recent cohort study examined 
the incidence of carotid bruit and clini-
cally significant stenosis on carotid duplex 
and found that bruit auscultation had 
a sensitivity of 56% and a specificity of 
98%. From the analysis of their data, the 
authors concluded that the auscultation 
was not sufficient to exclude stenosis, and 
further invasive testing should be consid-
ered in high-risk patients.6

Since physical exam has a low prob-
ability of diagnosing asymptomatic 
carotid stenosis, the diagnosis is often 
made through a variety of non-invasive 
radiological exams, namely duplex 
ultrasonography (DUS), computed 
tomographic angiography (CTA), 
and magnetic resonance angiography 
(MRA). DUS is often the first screening 
test done due to its ease of use, lack of 
radiation or need for contrast material and 
cost. A review of non-invasive imaging 
found that DUS had an 86% sensitivity 
and 87% specificity for diagnosing clini-
cally significant (>70%) stenosis.7 One 
drawback of DUS is that it is operator 
dependent, and operator experience can 
affect the accuracy of results. In addition, 
the utility of DUS in screening patients 
without any risk factors for atherosclerotic 
disease is low, and screening the general 
population may not be cost-effective. Bet-
ter results were found using MRA for the 
detection of clinically significant stenosis 
with a sensitivity of 95% and a specificity 
of 90%.7 In another recent meta-analysis, 
CTA was found to have a sensitivity of 
76% and a specificity of 94%. This study 
also found that contrast-enhanced MRA 
had the best sensitivity (94%) and specific-
ity (93%) when compared to DUS, CTA, 
and non-contrast MRA.8 One potential 
advantage of MRA over CTA is that dense 
calcification from some carotid plaque can 
limit luminal evaluation on CTA. While 
catheter angiography is the gold standard 
for evaluation of carotid stenosis, the 
cost, more invasive nature and potential 

for neurologic complications have rel-
egated it to a problem-solving role when 
significant discrepancies exist among 
the non-invasive imaging techniques. 
In patients with known carotid disease, 
the optimal interval for repeating DUS 
is unknown, but it is likely reasonable to 
repeat the study annually to monitor for 
interval change. 

hoW should A pAtient With 
AsymptomAtiC CArotid Artery 
stenosis be folloWed And When 
should they be referred for 
revAsCulArizAtion?
medical therapy

For the majority of asymptomatic 
patients with carotid stenosis the ideal 
treatment is a combination of risk factor 
modification and anti-platelet medica-
tion. The risk factors targeted are familiar 
to all clinicians and include hypertension, 
smoking, physical inactivity, obesity, hy-
perlipidemia, and glycemic control.

While a number of these risk fac-
tors can be modified through lifestyle 
changes, particular attention has been 
paid to pharmacological treatments for 
hyperlipidemia and hypertension and 
their direct effect on carotid atherosclero-
sis. It is well known that the use of statins 
to meet cholesterol goals reduces the risk 
of stroke, but there is also evidence that 
statins may impact carotid plaque itself.9 A 
recent study reviewed the effect of statins 
on atherosclerotic burden by randomizing 
patients to low-dose versus high-dose 
statin therapy. All patients in the trial 
had a significant reduction in radiologic 
atherosclerotic burden by 12 months, 
and post-hoc analysis revealed that the 
change was more related to the low LDL 
level induced by statin therapy than to the 
medication itself.10 Another more recent 
study found that statin use in symptom-
atic carotid patients was associated with 
a decreased incidence of negative plaque 
features on MR imaging. These negative 
plaque features are thought to be predic-
tive of future cerebrovascular events and 
include intraplaque hemorrhage, necrotic 
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core, and a thin fibrous cap.11 In addi-
tion, there is some evidence that certain 
anti-hypertensive medications can have 
positive effects on the morphology of 
carotid plaques. A more detailed review 
of the effect of various medications on 
plaque morphology is beyond the scope of 
this paper and can be found in the review 
by Daskalopoulou et al.12 The literature, 
however, is not conclusive so the recom-
mendation is that patients be treated with 
anti-hypertensive medications that best fit 
their other co-morbidities.

In addition to risk factor and lifestyle 
modifications, it is the consensus of the 
American Stroke Association (ASA) 
that patients with asymptomatic carotid 
stenosis be treated with aspirin.13 While 
good data exist for recommending aspirin 
and other anti-platelet agents to patients 
with a history of an ischemic cerebrovas-
cular or cardiovascular event, there are 
no adequate studies examining aspirin 
in patients with asymptomatic carotid 
stenosis.14 This ASA recommendation for 
aspirin derives from the fact that nearly 
all trials comparing outcomes of medical 
management to surgical management for 
carotid stenosis treat patients with aspirin. 
While the ASA does give a class I evidence 
rating to the use of aspirin, there are no 
studies that provide class I data for the use 
of other antiplatelet agents in the manage-
ment of asymptomatic carotid stenosis. 

carotid revascularization: 
endarterectomy or stenting

The final potential treatment for as-
ymptomatic carotid stenosis is the invasive 
option in the form of either surgical ca-
rotid endarterectomy (CEA) or carotid 
angioplasty and stenting (CAS). The 
two keystone studies comparing endar-
terectomy to maximal medical manage-
ment in asymptomatic patients found a 
small benefit of surgery when performed 
by an experienced surgeon with a low 
complication rate. The ACST examined 
asymptomatic patients with at least 60% 
stenosis on DUS and found a five-year 
stroke rate of 6.4% for patients treated 
with CEA versus 11.8% for patients un-
der maximal medical management.15 The 
ACAS study also evaluated asymptomatic 
patients with at least 60% stenosis and 
found similar results: patients treated sur-
gically had a stroke or death rate of 5.1% 
compared to 11% for patients treated 

with medical management.16 As a result 
the ASA recommends endarterectomy 
in selected asymptomatic patients when 
performed by a surgeon with a <3% com-
plication rate.13 It should be noted that 
the patients in these trials were a highly 
selected group and there were many ex-
clusion criteria that make the studies less 
generalizable. For example, patients with 
contralateral carotid occlusion were often 
excluded from these trials, as were patients 
with asymptomatic restenosis in the set-
ting of prior carotid revascularization. In 
addition, the medical management arms 
of these trials were not standardized and 
often did not include current aggressive 
anti-hypertension and anti-hyperlipi-
demia pharmacological treatment.

While the evidence for CEA in 
carotid stenosis is well established, the 
data involving CAS is only beginning 
to emerge. The most significant recent 
publication is the CREST trial, which 
randomized both symptomatic and as-
ymptomatic patients to either CEA or 
CAS. Looking at both symptomatic and 
asymptomatic patients, the trial found 
that CEA and CAS were statistically 
equivalent in the composite rate of stroke, 
myocardial infarction, and death at four 
years. Where the two differed, however, 
was in a higher rate of peri-procedural 
myocardial infarction with CEA and a 
higher rate of stroke with CAS. For the 
asymptomatic subgroup, there was a 
non-statistically significant trend towards 
lower stroke and death rate at four years 
in the CEA group, and the writers noted 
the effect of stroke on quality of life. The 
CREST trial lacks a medication-only 
asymptomatic subgroup.17 There are a 

number of similar trials comparing en-
darterectomy to carotid artery stenting 
that go beyond the scope of this paper. 
On the basis of the early trials, the ASA 
recommends that CAS be considered only 
in patients with symptomatic stenosis 
who have either a medical or surgical 
condition that makes surgery high risk 
(such as prior CEA, radiation therapy to 
the neck, or significant co-morbidities to 
surgery).13 Despite this recommendation, 
a recent study detailed that in New York 
and Florida, nearly 92% of CAS per-
formed were for asymptomatic disease.18 
In addition, many of the same critiques of 
the CEA trials (such as patient selection 
and variable medical management of the 
non-operative arm) can be applied to the 
stenting trials, which make recommend-
ing CAS for the modern asymptomatic 
patient a difficult decision.

How should asymptomatic carotid 
stenosis be treated?

The question often facing the pri-
mary care physician dealing with asymp-
tomatic carotid stenosis is when to refer 
for invasive treatment and when to treat 
medically. A recent article in Stroke by 
Abbot attempted to answer the question 
by reviewing the stroke rate of patients 
with asymptomatic carotid stenosis in 
published studies over a two-decade span. 
The study found that with the advances in 
modern medical therapy, the stroke rate 
of patients with asymptomatic carotid 
stenosis treated medically overlaps that 
of the patients treated surgically in the 
above-detailed studies.19 After analyzing 
the raw study data, Abbot found that the 
risk of ipsilateral stroke was 1.5% per year 
in the patients undergoing CEA in ACAS 
and 2.3% for the patients treated with 
maximal medical treatment in the same 
study. Abbot compared those ACAS rates 
published in 1995 with the ASED and 
SMART trials, published over the past 
5 years, which found annual ipsilateral 
stroke rates of 0.6%-1.2% in asymptom-
atic patients managed medically.19,20,21 
These conservative management stroke 
rates are similar to the recent CREST 
trial which found a 4.5% four year risk of 
ipsilateral stroke for patients treated with 
CAS and a 2.7% four year risk of stroke 
for patients treated with CEA.17, 19 

In addition, Abbot’s study found that 
medical management is three to eight 
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times more cost-effective than surgical 
management. This study suggests that 
the best treatment for most patients with 
asymptomatic carotid stenosis is the medi-
cal treatment detailed above: aggressive 
treatment of risk factors such as smoking, 
hyperlipidemia, hypertension, and glyce-
mic control, combined with anti-platelet 
therapy, such as aspirin. The author does 
indicate that her numbers are based on 
a regression analysis and that there is no 
study that directly measures the impact 
of best medical practice on stroke rates in 
asymptomatic carotid stenosis.19

should AsymptomAtiC CArotid 
diseAse be sCreened for?

Given the questions regarding stroke 
rates in asymptomatic disease for medi-
cally treated patients, perhaps the bigger 
question is whether carotid atherosclerotic 
disease should be screened for with DUS. 
A large trial of over 5000 asymptomatic 
individuals analyzed with DUS found 
that increased carotid intima and media 
thickness was significantly associated 
with an increased risk for myocardial 
infarction and stroke.22 Even in patients 
with known peripheral artery disease or 
coronary disease, screening for carotid 
disease with DUS should be considered. 
While the results of screening might not 
result in referral for carotid revasculariza-
tion, they do provide valuable insight into 
the patient’s overall atherosclerotic plaque 
burden, a “window into their arteries.” 
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