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A R T I C L E I N F O A B S T R A C T

Patients with symptomatic carotid artery disease should be managed by a multidisciplinary
team including neurologists, vascular surgeons and interventionalists. Duplex ultrasound
is the most widely used diagnostic modality to assess carotid disease, followed by
additional imaging tests (CT- or MR-angiography) to confirm the severity of the stenosis,
detect brain lesions, and assess intracranial circulation as well as the supra-aortic anatomy.
Although overall randomized trial results favored (CEA) over carotid artery stenting (CAS) in
symptomatic patients, this was likely related to the insufficient expertise of the
endovascular specialists in several of the trials. CAS should be considered as a valid
alternative to CEA in patients with favorable anatomy and in those at high-surgical risk,
provided it is performed by experienced operators in high volume centers. Under those
circumstances, it is reasonable to offer the patients the two options (CEA or CAS) after
description of pros and cons of each therapy. CAS results may be further improved by better
patient selection, new techniques, and technology advancements.
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Introduction

Stroke is the third most common cause of death worldwide,
behind cardiac disease and cancer, and is the number one
condition associated with serious, long-term disability. In the
United States, each year approximately 800,000 people
experience a new or recurrent stroke, at a cost of $33 billion
in 2011; those costs are expected to triple by 2030. Of all
strokes, 85% are ischemic in nature and 15%–25% of ischemic
strokes are caused by carotid artery disease.1 The primary
mechanism of stroke due to carotid stenosis is embolism to
the intracranial vasculature of thrombotic material or athero-
sclerotic debris, secondary to rupture of a vulnerable carotid
plaque. Similarly to acute myocardial infarction, the first
stroke is an unheralded event in approximately 80% of
patients. In the Asymptomatic Carotid Surgery trial (ACST),
half of ipsilateral ischemic strokes in patients with >60% prior
asymptomatic carotid stenosis were disabling or fatal,
underscoring the importance of prevention.2

Independently of the revascularization strategy adopted
[conservative, carotid endarterectomy (CEA), or carotid artery
stenting (CAS)], therapeutic interventions for carotid artery
disease include an aggressive control of modifiable cardio-
vascular risk factors, especially those linked to cerebrovascu-
lar events, such as hypertension, diabetes and smoking, as
well as pharmacologic treatment with statins and antiplatelet
drugs. While the standard of care of carotid revascularization
is CEA (Table 1), in the last 15 years CAS has emerged as an
alternative to surgery.3 Symptomatic patients (i.e. patients
with a cerebrovascular ischemic event – either stroke or
transient ischemic attack [TIA] - in the preceding six months
related to a carotid stenosis) are at the greatest risk of a
recurrent neurologic event. However, at the same time they
derive the greatest benefit from carotid revascularization. As
the rate of recurrence is the highest in the first couple of weeks
after a first neurologic event, timely work-up and treatment are
essential.

Symptomatic carotid stenosis

Symptomatic carotid stenosis may cause retinal (ipsilateral
amaurosis fugax) or hemispherical ischemia (sudden onset of
numbness, paresthesias, slurred speech, weakness) that is
either transient or persistent. A careful neurological work-up
is indicated in symptomatic patients to rule out symptoms

not related to carotid stenosis such as diplopia, dizziness,
vertigo, syncope, blurred vision, memory loss or dementia,
being lightheaded, cortical blindness, fall without focal
weakness as well as other causes of cerebral ischemia such
as cardiac or aortic embolism and intracranial
atherosclerosis.4 Debate exists about the 6-month window
from symptom onset to define symptomatic carotid stenosis,
as was arbitrarily chosen in the majority of clinical trials. As
the risk of a recurrent ischemic event after few weeks
decreases to a rate similar to that found in asymptomatic
carotid stenosis, a time interval of three months has been
recently proposed to define symptomatic carotid stenosis.5

In order to qualify for carotid revascularization, cerebral
ischemia should be associated with at least a > 50% carotid
diameter stenosis; findings that increase the risk of recurrent
events include lesion length> 20 mm, irregular surface, ulcera-
tion/thrombotic component/hemorrhage, and high lipid
content.6 The same characteristics also increase the risk of
embolization during revascularization with both CEA and CAS.
Duplex ultrasound (DUS) is the first-line diagnostic tool in
patients with suspected symptomatic carotid stenosis, with a
sensitivity and specificity of 99% and 84% compared with
angiography, respectively. In patients deemed candidates for
carotid revascularization based on DUS, an additional carotid as
well as brain imaging modality – withcomputed tomographic or
magnetic resonance angiography (CTAandMRA) – is indicated to
confirm the degree of stenosis and define the intracranial
collateral circulation as well as the anatomy of the aortic arch
and supra-aortic vessels. In particular, this information is critical
to assess the suitability forCAS.Whileno consensus exists on the
optimal preoperative imaging, a systematic association of DUS
and CTA compared with DUS plus MRA has been found to be
more cost-effective.7

Timing of carotid revascularization

A systematic review and meta-analysis assessed the stroke
risk after an initial TIA of any etiology in 18 cohorts, including
a total of 10,126 patients. Overall, the five-day rate of stroke
was 5.2% while it ranged between 0% and 13.8%.8 The lowest
risk was seen in studies performed by stroke specialists,
suggesting that early dedicated work-up and treatment may
be beneficial in recurrence prevention. Similar rates of
recurrence have been reported after a minor stroke.9 Risk
scores have been published to predict early risk of stroke after
a TIA with overall good predictive values.10 The pooled
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