Carotid stenosis: current concepts and future prospects

Estenose carotidea: conceitos atuais e perspectivas futuras
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Cerebral vascular accidents (strokes) are one of
the most common causes of death and the leading
cause of persistent and acquired disability in adults
worldwide. In view of changing demographics, it is to
be expected that there will be even greater increases
in stroke incidence rates. Furthermore, strokes are
likely to affect ever younger patients. The World
Health Organization (WHO) has described strokes as
an early 21* century epidemic. As such, strategies for
prevention of strokes are currently of prime importance,
particularly in view of recent studies suggesting that
85% of all strokes could be prevented.'

Within this scenario, atherosclerotic disease of
the carotid is the most common cause of carotid
obstruction and exhibits significant correlations and
concomitance with atherosclerotic disease in other
territories, such as in the coronary territory and the
peripheral vascular territory, particularly in the lower
limbs. From 10% to 15% of all ischemic strokes have
their origins in stenosis at the level of the internal
carotid artery. In patients with carotid disease, the
purpose of carotid revascularization is prevention of
(recurrent) stroke. For more than 50 years, carotid
endarterectomy (CEA) has been considered the
standard treatment for severe symptomatic stenosis.
Over the last 15 years, carotid artery stenting (CAS)
has emerged as a minimally invasive alternative to
surgery.> Notwithstanding, its role remains highly
controversial. The debate has been fed by contributions
from the many different medical specialties involved
and by the disappointing results of CAS demonstrated
in randomized comparisons with CEA. While some
people have interpreted these conclusions as clinical
evidence, others have suggested that the majority of
trials have not compared the two revascularization
techniques appropriately.? Despite countless studies
of the subject, certain questions remain controversial,
both with regard to clinical management, in terms of
whether to prescribe interventions for asymptomatic
patients, and with regard to choosing between surgical
or minimally invasive management of patients with
symptomatic carotid stenosis.

The prevalence of asymptomatic > 50% carotid
stenosis increases with age and in patients with
heart disease, diabetes mellitus, and in smokers.
However, patients with carotid stenosis are at four
times greater risk of myocardial infarction than of
stroke.* While endarterectomy for symptomatic
carotid stenosis is a treatment that has proven to be
beneficial for secondary prevention of stroke, its
value in asymptomatic stenosis remains controversial.
Randomized clinical trials conducted in the 1990s
suggested that benefits of surgery in asymptomatic
patients with carotid stenosis were from > 60% to
>70% (a relative risk reduction of 50%), providing
that perioperative complication rates were lower than
3% and patients had > 5 years’ life expectancy.*”
Considering that the reduction in absolute risk was
just 1% per year, however, the treatment effect was
very modest. The 5-year long-term risk of an ipsilateral
stroke and any type of stroke or perioperative death
was 5.1% for surgery patients and 11% for patients
treated clinically, and the difference was highly
significant. Despite differences in methods, these
results were reproduced in another large European
study of asymptomatic carotid disease more than a
decade later in the Asymptomatic Carotid Surgery Trial
(ACST).¢ This multicenter randomized study allocated
patients either to immediate CEA or to delayed CEA
and drug-based treatment. The ACST data forms the
largest body of evidence in support of prophylactic
endarterectomy for high-grade asymptomatic carotid
stenosis (> 80%) and the trial recently reported the
benefits of CEA compared with drug treatment at
10-year follow-up.’

Recent studies suggest that the risk of stroke is
less than 1% per year for patients with asymptomatic
carotid stenosis who are treated using the “best medical
therapy” (BMT), which was primarily attributed to
regular use of platelet antiaggregant drugs, statins and
antihypertensives and to lifestyle changes. These new
observations call into question the value of surgery
for asymptomatic patients.® The question has now
become: How strict will clinical compliance with this
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treatment (BMT) be in the real world and for how
long can these better results be maintained?

Six large randomized studies with a total of
6,780 patients have compared CAS against CEA. While
the SAPPHIRE study (Stenting and Angioplasty with
Protection in Patients at High Risk for Endarterectomy)
included both symptomatic and asymptomatic patients
with high surgical risk,’ the CAVATAS (Carotid and
Vertebral Artery Transluminal Angioplasty Study),'
SPACE (Stent-Protected Percutaneous Angioplasty of
the Carotid Artery vs. Endarterectomy),'' SEVA-3S
(Endarterectomy vs. Angioplasty in Patients with
Symptomatic Severe Carotid Stenosis)'? and ICSS
(International Carotid Stenting Study) studies
all recruited symptomatic patients with standard
surgical risk levels.”® Finally, the CREST (Carotid
Revascularization Endarterectomy vs. Stenting Trial)
study enrolled both symptomatic and asymptomatic
patients, with standard surgical risk.'* For different
reasons, these randomized studies were each
compromised by limitations, the most important of
which was the limited expertise of the endovascular
professionals who conducted the CAS procedures.

Curiously, in the CREST study an age effect on
the results was also observed, demonstrating that age
is an important factor in choosing the best treatment
for a given patient. Patients who underwent CAS
at age 75 or older had an incidence of myocardial
infarction, stroke or death of 12.7%, compared with
6.3% for those 65-74 years old and 3.9% for younger
patients (p <0.0001)." However, the age effect was not
observed in patients treated with CEA. The patients who
underwent CEA had similar risk levels in the three age
categories (6.1% at < 64 years, 6.3% at 65-74 years,
and 7.4% at > 75 years, p < 0.5). When CEA and
CAS were compared, there was no difference in the
incidence of the primary outcome between patients
in the two younger age groups.> However, in patients
> 75 years, incidence was significantly higher for
CAS (12.7% CAS vs. 7.4% CEA, p = 0.05), with a
statistically significant interaction with age (p =0.02).
The increase in the incidence of the primary outcome
in the CAS group was primarily due to the increasing
rate of strokes as age increased. This tendency was
not observed in patients treated with CEA.

As our readers know, there is much ongoing research
that is attempting to stratify and qualify imaging exams
and serum markers of plaques to help in assessing
their vulnerability and their instability. The first data
from these studies revealed that patients treated with
CEA for symptomatic stenosis were more likely to
have soft plaques than patients treated with CEA for
asymptomatic disease. Additionally, a biobank of
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carotid plaques is being studied to identify biomarkers
that could aid in identification of vulnerable and
unstable plaques.'®

In response to the growing uncertainty surrounding
clinical management of asymptomatic patients with
carotid artery disease, the National Institutes of Health
(NIH) is financing the CREST-2 trial. This multicenter
randomized study has two arms related to intervention,
CEAvs. BMT and CAS vs. BMT. Patients can opt to
enroll in either the CEA or CAS arms. Randomization
therefore decides between intervention or BMT, rather
than between types of intervention (CEA or CAS).
Patients allocated to CEA or CAS will also receive the
same BMT as those randomized to medical treatment.
The study will probably take around a decade to
complete randomization and produce results for at
least 4 years’ follow-up.!” Another pertinent question
to be answered in forthcoming studies is: Faced with
an acute stroke associated with ipsilateral carotid
stenosis, which is the best treatment option, BMT,
CEA or CAS? Interaction between professionals
specialized in treating neurovascular diseases and
vascular surgeons becomes ever more important in
the ongoing search for the best approach to carotid
disease.
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