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As a significant known risk factor for the development of ischemic stroke, 
carotid atherosclerosis is a potentially preventable and treatable disease 
process. The progression of improved diagnostic modalities, including 
magnetic resonance and computed tomography angiography, has pro-
vided enhanced plaque detection and characterization. The management 
of carotid artery stenosis has also continued to evolve from an aggressive, 
early surgical approach with the advent of the carotid endarterectomy to 
the initiation of progressive medical management options and the devel-
opment of advanced percutaneous intervention. Carotid endarterectomy 
continues to be the clear treatment of choice in symptomatic patients with 
>70% carotid stenosis. However, strict risk factor modification, including 
improved antihypertensive therapy, lipid management, smoking cessa-
tion, and antiplatelet therapy, have led to less-compelling indications for 
immediate surgery in asymptomatic populations. In recent years, the 
evolution of improved percutaneous techniques and the development 
and approval of carotid stents have expanded the role of intervention. 
Several randomized trials have studied the efficacy of carotid artery 
stenting versus carotid endarterectomy in asymptomatic and symptomatic 
patients to help define the role of invasive therapy. The primary objective 
of this review is to summarize the current evidence and standards for the 
advanced diagnostic and management strategies used in asymptomatic 
and symptomatic patients with carotid artery stenosis.

ritical carotid artery atherosclerosis represents a mul-
tifactorial process with early degenerative plaque for-
mation and subsequent development of flow-limiting 
stenosis, thrombosis, and embolization. Atherosclerosis 

typically begins when patients are young, with the first deposi-
tion of atheromatous plaque consisting of cholesterol, lipid, 
and inflammatory cells. As the plaque matures, it has the 
potential to produce a flow-limiting, thrombotically active 
matrix with infiltration of inflammatory cells. As a result, 
the patient is at considerable risk for acute ischemic events 
(1). The affected locations include the entire cerebrovascular 
circulation, but the extracranial portion of the carotid artery, 
with the proximal internal carotid and the carotid bifurcation, 
is most commonly affected.

The most pervasive complication of carotid atherosclerosis 
is the development of neurological symptoms and the potential 
for progression to a cerebrovascular accident (CVA). However, 

carotid atherosclerosis often goes undetected, and the presence 
of a carotid bruit is sometimes the only associated physical ex-
amination finding in patients with significant disease. Although 
considered a poor diagnostic marker for carotid stenosis, the 
detection of a carotid bruit was found to nearly double the 
expected stroke risk in asymptomatic patients (2). While these 
lesions are often asymptomatic, the initial clinical manifesta-
tions may include transient ischemic attacks (TIA), transient 
monocular blindness or amaurosis fugax, and focal, persistent 
neurological deficits related to a CVA. 

Because of the potentially devastating consequences of ca-
rotid atherosclerotic disease, physicians need to be able to ap-
propriately risk stratify patients to guide disease management. 
Advances in diagnostic modalities, medical treatment, surgery, 
and modern endovascular intervention have led to more effec-
tive management strategies for carotid atherosclerosis.

Diagnosis 
To complement the physical examination findings and 

clinical presentation of carotid atherosclerosis as noted above, 
various imaging modalities characterize the plaque and de-
fine the extent of disease. Carotid duplex ultrasonography 
is the diagnostic study of choice for screening and initial as-
sessment of stenosis. Although not as accurate with stenoses 
of <50%, the study provides very accurate predictability for 
high-grade lesions (>70% stenosis) (3). Magnetic resonance 
angiography and computed tomography angiography are also 
useful and may be of considerable value in collaboration with 
ultrasound for further characterization of lesions producing 
>50% stenosis. The gold standard for carotid imaging, how-
ever, is cerebral angiography. Although conventional cerebral 
angiography provides comprehensive evaluation of the carotid 
distribution, including accurate characterization of plaque 
and collateral circulation (4), the risk of neurological com-
plications (4%) and even death (1%) has led to its relatively 
uncommon use (5).
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Risk faCtoR moDifiCation
Once carotid atherosclerosis is diagnosed, the typical ap-

proach in asymptomatic patients, as with patients with coronary 
artery disease, is the identification and reduction of atheroscle-
rotic risk factors. Hypertension, dyslipidemia, tobacco abuse, 
and poor glycemic control in diabetics are preventable causes 
of atherosclerosis. 

As the single most prevalent cause of stroke, hypertension is 
a principal area of focus for the primary prevention of CVA and 
has been shown to be associated with an odds ratio of 2.11 for 
development of moderate carotid stenosis for every 20 mm Hg 
increase in systolic blood pressure (6). A recent meta-analysis of 
trials on blood pressure management in atherosclerotic disease 
revealed a 42% reduction in the incidence of stroke over a 2- to 
5-year follow-up period after reduction of systolic blood pressure 
by an average of 5.8 mm Hg (7). 

The effect of cholesterol on development of carotid stenosis 
has been well established and equates to an odds ratio of 1.10 
for every increase of 10 mg/dL in cholesterol level (6). Another 
important factor is the direct relationship between low levels of 
high-density lipoprotein cholesterol and the development of 
atherosclerosis. A high ratio of total cholesterol to high-density 
lipoprotein cholesterol—an associated contributor to plaque 
development and progression—strongly justifies the aggressive 
treatment of dyslipidemia (8). A meta-analysis of trials studying 
the effects of lipid management found that statins (3-hydroxy-
3-methylglutaryl coenzyme A reductase inhibitors) produced a 
relative risk reduction for stroke of approximately 26% over a 
mean follow-up period of 4.7 years (9). Further, in patients with 
a history of stroke or TIA, the Stroke Prevention by Aggressive 
Reduction in Cholesterol Levels (SPARCL) trial revealed a signifi-
cant reduction of fatal or nonfatal stroke compared with placebo 
(11.2% vs 13.1%) with ≥50% low-density lipoprotein reduction 
with high-dose atorvastatin therapy (10). Another advantage of 
statins may be related to secondary effects that potentially con-
tribute to carotid plaque regression. A study using high-resolution 
magnetic resonance imaging showed evidence of plaque regression 
at 6 and 12 months after lipid lowering by simvastatin, suggesting 
the possibility of vascular remodeling as a causative factor (11). 
Although the extent of benefit appreciated by the pleiotropic ef-
fects of statin therapy is still unclear, a clear connection between 
lower lipid levels and prevention of stroke is apparent. 

Cigarette smoking has been associated with an increased risk 
of accelerated atherosclerosis, leading to a level IB indication 
for smoking cessation in primary stroke prevention. In a cohort 
of 4255 men and women from the Framingham Heart Study, 
cigarette smoking was shown to be directly associated with the 
risk of ischemic stroke (12). Furthermore, the risk of stroke 
decreased significantly 2 years after participants quit smoking 
and was equal to the risk for nonsmokers 5 years after cessation. 
Another analysis of 415 patients with carotid disease revealed 
an odds ratio of 1.08 per every 5 pack-years of smoking (5). 
Using ultrasound-measured carotid wall thickness in 5116 older 
patients, this remarkable dose-related relationship was further 
confirmed. Comparing current smokers, previous smokers, and 
patients who had never smoked, the prevalence of clinically 

significant (≥50%) internal carotid stenosis increased from 
4.4% in those who never smoked to 7.3% in former smokers 
and 9.5% in current smokers (P < 0.0001) (13). Furthermore, 
the carotid wall thickness of current smokers in comparison to 
nonsmokers was more pronounced than the 10-year age-related 
difference of nonsmokers (0.39 mm vs 0.31 mm). 

Since diabetics have a significantly higher risk of ischemic 
stroke than the general population, the initiation of strict gly-
cemic control in patients with diabetes mellitus has been sug-
gested as another important measure in the prevention of carotid 
atherosclerosis. A randomized, single-blinded study of 175 type 
2 diabetics between the ages of 35 and 40 who were assigned to 
receive either of two insulin secretagogues, repaglinide or gly-
buride, was recently completed with 1-year follow-up measure-
ment of carotid intimal media thickness (14). In both groups, 
the strict management of postprandial hyperglycemia produced 
a significant reduction of carotid intimal media thickness (52% 
for repaglinide, 18% for glyburide; P < 0.01), suggesting that 
reduction of postprandial hyperglycemia could potentially help 
reduce the incidence of stroke as well as help the regression of 
established plaque. 

meDiCal management
Once risk factors have been identified and aggressive risk fac-

tor modification has been implemented, the principal treatment 
approach to primary asymptomatic disease is antiplatelet therapy. 
Aspirin therapy at various doses has been shown to reduce the risk 
of TIA, stroke, and death as monotherapy in high-risk patients 
(15). The Clopidogrel and Aspirin for Reduction of Emboli in 
Symptomatic Carotid Stenosis (CARESS) trial further revealed 
that in symptomatic patients, the use of combination therapy 
with clopidogrel and aspirin can reduce the incidence of asymp-
tomatic embolization compared with using aspirin alone (16). 

Another useful agent for secondary prevention of stroke is 
the combination of extended-release dipyridamole and low-dose 
aspirin. The second iteration of the European Stroke Prevention 
Study (ESPS-2) was a large, randomized trial evaluating antiplate-
let therapy with aspirin, dipyridamole, or combination therapy 
in 6602 patients with symptomatic carotid stenosis or previous 
ischemic stroke (17). Using the primary endpoints of stroke, 
death, or stroke/death combination, the trial revealed a stroke 
risk reduction of 18% and 16% in the aspirin and dipyridamole 
monotherapy groups, respectively, compared with a 37% reduc-
tion in the combination group (P < 0.001). The risk of death 
and stroke/death was also similarly reduced in the combination 
group. This trial provided the basis for the American College of 
Cardiology and the American Heart Association to provide a level 
IB indication for the use of aspirin and dipyrimidine combination 
therapy for secondary stroke prevention.

CaRotiD enDaRteReCtomy
In addition to risk factor modification and medical therapy, 

surgery has been a longstanding treatment option for carotid 
atherosclerosis. The first successful carotid endarterectomy 
(CEA) was reported by Eastcott, Pickering, and Rob in 1954 (18). 
In 1975, Michael DeBakey reported the first follow-up results, 
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which revealed the durability of surgery over a 19-year period. 
The first published trials dealing with investigation of surgery 
as a viable alternative to medical therapy came via the Carotid 
Artery Stenosis with Asymptomatic Narrowing Operation Ver-
sus Aspirin (CASANOVA) trial and the Mayo Asymptomatic 
Carotid Endarterectomy (MACE) trial, which were both ulti-
mately considered suboptimal due to poor study design.

The first true evidence for the efficacy of surgery in critical 
asymptomatic narrowing was revealed in the Veterans Affairs 
Cooperative Trial, which pooled a sample of 444 asymptomatic 
men with >50% carotid stenosis per arteriogram and randomly 
assigned them to aspirin monotherapy or aspirin plus CEA. 
The study measured the primary endpoints of TIA, amaurosis 
fugax, and CVA for 48 months. The results revealed a lower 
incidence of ipsilateral stroke and TIA in the combination 
group (8.0% vs 20.6%, P < 0.001) with no significant differ-
ence in mortality at 30 days and 48 months (19). 

The Asymptomatic Carotid Atherosclerosis Study (ACAS) 
provided more substantial evidence for the role of surgery. 
This study assigned 1662 patients with >60% stenosis per 
ultrasound or arteriography to receive either aspirin alone or 
aspirin and CEA with primary endpoint measurement of ce-
rebral infarction in the study artery or perioperative stroke or 
death for a median follow-up period of 2.7 years. The primary 
endpoint reduction in this study (5.1% vs 11%) also favored 
the surgery group (20). Although differences in gender were 
not statistically significant due to study design, preliminary 
evidence suggested that men appreciated a greater absolute 
risk reduction from surgery than women. 

The largest multicenter trial studying the benefit of surgery 
for asymptomatic patients was the Asymptomatic Carotid 
Surgery Trial (ACST). This study enrolled 3120 patients with 
>60% stenosis per ultrasound and assigned groups to immedi-
ate CEA (88% by 1 year) versus deferred surgery with a mean 
follow-up of 3.4 years. The results again revealed a 5-year risk 
reduction for perioperative stroke or death in the immedi-
ate CEA group compared with the deferral group (6.4% vs 
11.8%) (21). A similar reduction in fatal or disabling stroke 
was also apparent in the immediate CEA group. A notable 
finding in this study was a 2-year delayed benefit in the surgery 
group, with worse outcomes prior to this period. 

With regard to symptomatic carotid occlusive disease, the 
standard of care has historically been immediate surgery. The 
seminal trial for the institution of this approach was the North 
American Symptomatic Carotid Endarterectomy Trial (NA-
SCET), which established the efficacy of CEA in symptomatic 
patients. The study was a randomized, prospective, multicenter 
trial enrolling 659 patients with >70% stenosis who presented 
with hemispheric or retinal TIA or CVA from an isolated carotid 
stenosis over a 4-month period prior to enrollment. Results of this 
trial revealed clear surgical efficacy with a lower cumulative risk 
of any ipsilateral stroke at 2 years (9% vs 26%, P < 0.001) and a 
similarly significant decrease in the rate of major or fatal stroke 
during the same period of time (2.5% vs 13.1%) (22). These re-
sults led to the universal conclusion that in symptomatic patients 
with >70% stenosis, CEA was superior to medical therapy. 

Results of this trial were subsequently corroborated by the 
European Carotid Surgery Trial (ECST). ECST randomly 
selected 2518 patients divided into two groups, with one 
group consisting of patients with <30% stenosis and the other 
group with >70% stenotic lesions (23). This study showed 
that patients with mild to moderate stenosis appreciated little 
benefit from CEA compared with the early risks of surgery, 
particularly in those with <30% stenosis. Similar to NASCET, 
patients with severe stenosis gained the most significant end-
point reductions and appreciated the greatest benefit.

The American Heart Association and American Stroke 
Association currently have a grade IIA recommendation for 
CEA in otherwise healthy, asymptomatic men between the 
ages of 40 and 75 years with >60% stenosis. Recognizing that 
the true benefit in these patients is not revealed until several 
years after surgery, they suggest that CEA be considered very 
carefully in patients with other complicating comorbidities. 
In women with asymptomatic lesions, there has never been 
conclusive evidence of benefit with CEA, and some data 
reveal a greater risk of harm in this patient population. This 
has prompted the recommendation for surgical therapy in 
only symptomatic women. In patients with mild stroke or 
TIA, the most advantageous time for intervention is within 
2 weeks of the event. Furthermore, the pooled analysis of 
these studies has led to a grade IA indication for CEA in 
carotid lesions of >70% stenosis regardless of symptomatol-
ogy (24). 

In symptomatic men with >50% stenotic lesions, CEA 
also received a clear indication within the 2-week time frame; 
however, the data have not shown a benefit in women with 
similar lesions, and risk factor management should be pur-
sued in this population. There is no evidence of benefit in 
lesions >30% and significant harm in those with <30% ste-
nosis irrespective of symptomatology (25). In patients with 
near complete or complete occlusion, the data do not sup-
port any significant benefit. Moreover, although CEA has a 
clear advantage in patients with severe contralateral occlusive 
disease, increased perioperative risk is a substantial consider-
ation. In patients who have experienced a moderate to severe 
cerebrovascular event with subsequent disabling symptoms, 
the benefit of surgery is clearly outweighed by associated 
comorbidities, and CEA has not been recommended.

Despite several studies that clearly demonstrate the effi-
cacy of CEA in appropriate patient populations, the surgery 
has inherent risks. The benefit revealed in the ACAS, ECST, 
and NASCET trials was largely dependent on a perioperative 
morbidity and mortality rate of <3%. However, a multicenter 
study evaluating the complication rates of CEA in asymp-
tomatic patients revealed a postoperative stroke, myocardial 
infarction, and death rate of 4.5% (26). Another national 
study of Medicare patients with both asymptomatic and 
symptomatic disease reported an overall mortality rate as a 
high as 1.9% (27). Other associated postoperative complica-
tions include wound hematomas, hypotension, cranial nerve 
injuries, seizures, hyperperfusion syndrome, and intracerebral 
hemorrhage (28). Taking these variables into consideration is 
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imperative to patient outcomes and safety when determining 
the surgical benefit in patients with carotid stenosis.

CaRotiD angioplasty anD stenting 
Given the potential advantages offered by percutaneous inter-

vention of carotid atherosclerotic disease, carotid artery stenting 
(CAS) is progressively being seen as a viable alternative to surgery 
(Figure). The first successful carotid angioplasty for treatment of 
atherosclerotic carotid artery stenosis was performed by Klaus 
Mathias in 1980 (29). Since that time, however, the role of an-
gioplasty in carotid atherosclerosis has largely remained a poorly 
understood and controversial topic in vascular medicine. Never-
theless, as percutaneous transluminal techniques and technology 
continue to advance for use in the already well established areas 
of coronary artery and peripheral vascular disease, the alternative 
of angioplasty as a means to counteract flow-limiting lesions of 
the carotid anatomy becomes increasingly attractive. 

Despite a seemingly intuitive approach, angioplasty without 
stent placement has been plagued with poor results and mul-
tiple complications, leading to the relative reluctance to pursue 
balloon angioplasty as primary management of atherosclerotic 
carotid disease. The development of stent technology provid-
ed renewed enthusiasm to the arena of percutaneous carotid 
revascularization. Since the primary adverse event in carotid 
atherosclerosis is embolization of plaque material rather than 
blood flow impairment, it seemed intuitive that stenting would 
be able to provide an effective means of mechanical “plaque 
stabilization” by taking advantage of the scaffolding properties 
of these devices. Additionally, the minimally invasive nature 
of the procedure is attractive given the potentially decreased 
morbidity, reduced hospital stay, and lack of any residual scar 
when compared with CEA. The avoidance of general anesthesia 
represents another major advantage of the endovascular ap-
proach, particularly with monitoring of neurological status. The 
introduction of carotid intervention with stent placement is the 

single most influential factor in the resurgence of endovascular 
therapy as acceptable management of carotid atherosclerosis. As 
a result, carotid angioplasty with stenting readily replaced lone 
balloon angioplasty as a primary means for the percutaneous 
treatment of significant carotid stenosis.

Initial trials were relatively equivocal regarding the differences 
in outcome or major risks between CAS and CEA (30). How-
ever, two trials directly comparing these procedures have provided  
more data establishing the efficacy of CAS compared with CEA.

The Stent-Supported Percutaneous Angioplasty of the Ca-
rotid Artery versus Endarterectomy (SPACE) trial was a ran-
domized, multicenter European trial that compared CAS and 
CEA. A total of 1183 patents with severe symptomatic carotid 
stenosis, excluding patients at high surgical risk, were randomly 
assigned to CAS or CEA, with the primary endpoint of ip-
silateral stoke and death. Despite the premature termination 
of the trial due to financial considerations, the 30-day results 
revealed no significant difference in primary endpoint outcomes 
(6.84% and 6.34%) between CAS and CEA (31). This trial, 
similar to other trials during the same period, was criticized 
for its optional use of embolic protection devices in the CAS 
group. These devices are designed to filter and trap debris that 
results from stent placement in the arteries. Although there is 
not sufficient evidence from prospective randomized trials on 
the effectiveness of embolic protection devices in preventing 
procedural complications, a recent review of outcomes revealed 
that such devices led to a lower incidence of minor (0.5% vs 
3.7%) and major CVA (0.3% vs 1.1%) (32).

A more definitive trial, the Stenting and Angioplasty with 
Protection in Patients at High Risk for Endarterectomy (SAP-
PHIRE) trial, has now become the standard for the acceptance of 
endovascular intervention of the carotid arteries. SAPPHIRE ran-
domly assigned 334 high-risk patients from 29 centers to either 
CAS or CEA. The study population consisted of asymptomatic 
patients with documented stenosis ≥80% and symptomatic 

figure. Carotid angiograms (a) before and (b) after carotid artery stenting at Baylor University Medical Center. The patient had a history of previous carotid  
endarterectomy and had a high-grade distal common carotid artery restenosis that was successfully treated.

a b
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patients with ≥50% stenosis. In contrast to the SPACE trial 
and other similar preceding trials, SAPPHIRE study researchers 
used a distal embolic protection device in each case and included 
high-risk patients—defined as those with age >80 years, conges-
tive heart failure, chronic obstructive pulmonary disease, previ-
ous endarterectomy with restenosis, previous radiation or neck 
surgery, or distal or proximal lesions. The primary endpoint of 
the study was the cumulative incidence of a major cardiovascular 
event within 1 year, which included myocardial infarction within 
30 days after the intervention and death or ipsilateral stroke 
between 31 days and 1 year after either procedure. 

Despite some criticism for bias toward stenting since the 
study included restenosis and perioperative myocardial infarc-
tion and reported higher periprocedural complication rates than 
the previous standard of 3%, the study adequately demonstrated 
the equal efficacy of CAS and CEA in this population. This led 
to the US Food and Drug Administration’s approval of carotid 
stent placement in patients with severe symptomatic stenosis. 
In terms of primary endpoint measurements, CAS with protec-
tion actually revealed a 39% reduced rate of events compared 
with CEA (12.1% vs 20.1%; P = 0.004) (33). The length of 
hospital stay and number of cranial nerve abnormalities after 
the procedure were also greater in the CEA group. 

SAPPHIRE was truly a landmark study that more clearly 
defined the role of CAS in carotid disease. Currently, CAS has 
received a grade IIB indication from the American Heart Asso-
ciation/American Stroke Association for high-risk populations, 
including patients with difficult surgical anatomy, severe car-
diopulmonary disease, recurrent stenosis after CEA, and radia-
tion-induced stenosis (24). However, further definitive studies 
measuring long-term efficacy are currently under way and will 
provide greater insight into the potentially more prominent 
utility of CAS in a greater subset of patients. 

Several trials studying the efficacy of CAS in lower-risk popu-
lations are currently ongoing, including the Carotid Revascular-
ization Endarterectomy versus Stent Trial (CREST). CREST 
is a large, prospective, multicenter, randomized trial with two 
arms consisting of symptomatic patients with ≥50% stenosis 
and asymptomatic patients with ≥70% stenosis. A recent lead-
in study from CREST enrolling 465 patients revealed a 5.6% 
stroke and death rate in symptomatic patients and a 2.4% rate 
in asymptomatic patients at 30 days—rates that are lower than 
those previously reported. Among other similar studies are the 
Carotid Revascularization Using Endarterectomy or Stenting 
Systems (CaRESS) phase I clinical trial, which is also a prospec-
tive, multicenter, randomized trial enrolling two arms of patients, 
including asymptomatic patients with >50% stenosis and symp-
tomatic patients with >75% stenosis. Of the 397 patients enrolled 
in the study, 254 received CEA and the remaining 143 received 
CAS. The results of the study revealed no significant difference in 
30-day (4.4% CEA vs 2.1% CAS) and 1-year (14.3% vs 10.9%) 
risk of mortality, stroke, or myocardial infarction.

Although carotid stenting seems to demonstrate efficacy 
equal to that of CEA, this technique clearly possesses its own 
complications. The most pervasive risk associated with percuta-
neous revascularization of the carotid arteries lies in the potential 

for distal embolization of established plaque with subsequent 
neurological events such as hemispheric TIA or stroke. Acute 
occlusion and in-stent thrombosis may also occur, with early 
follow-up data of interventional carotid cases reporting approxi-
mately 6% restenosis at 1 year (34). Typical catheter-associated 
complications also apply to the carotid arteries, with approxi-
mately 5% incidence of dissection reported (35). 

A potentially devastating effect of carotid revascularization is a 
phenomenon known as cerebral hyperperfusion syndrome, which 
is considered to be the result of impaired autoregulation after res-
toration of cerebral blood flow (36). Due to the rapid change of 
pressure, a loss of momentary compensatory mechanisms is often 
manifested in the distribution of the stented artery, with symp-
toms presenting as motor seizures, transient focal deficits, and the 
possibility of an intracerebral hemorrhage. These complications 
are very difficult to manage due to their traditionally marginal 
response to surgical intervention, and most initial data revealed 
a significantly greater risk of stroke. Based on these potential 
complications, CAS has not yet received a recommendation for 
the primary treatment of carotid atherosclerotic disease. 

Despite the potential for such procedural complications, 
more evidence supporting the utility of percutaneous carotid 
intervention in certain populations is removing previous mis-
conceptions and encouraging further consideration. 

ConClusion
The most definitive evidence for disease management in 

asymptomatic patients, regardless of the degree of disease, exists 
for medical therapy, with particular emphasis on statins, more 
effective antihypertensive medications, and antiplatelet therapy. 
Specifically, the advent of statins has provided a means for not 
only delaying plaque progression, but also possibly degenerating 
already formed lesions. These therapies have provided a practical 
alternative to the previously aggressive, early invasive approach 
to carotid occlusive disease.

Clearly, CEA has long been established as a safe and viable 
option in symptomatic carotid disease. The potential benefits of 
surgery must be weighed against the relative risks, considering 
the presence of a contralateral lesion, complications of surgery, 
gender, age, and time to surgery after a cerebrovascular event. 

As the technology and operator experience in percutaneous 
techniques continue to advance, the role of carotid angioplas-
ty and stenting will undoubtedly expand, as it has with other 
endovascular interventions. Nonetheless, the results of multiple 
ongoing trials are pending and will be critical to establishing the 
efficacy and safety of CAS as a routine and reliable approach to 
aggressive treatment of carotid occlusive disease in the future.
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