Treating symptomatic carotid artery
disease: deciding between carotid
artery stenting and carotid

endarterectomy — balancing the risks

“While the debate regarding which technique is superior has been ongoing for
more than a decade, it is prudent to conclude that each technique has its strengths
and limitations and the need of the hour is to individualize patient care based on
the risk for myocardial infarction versus the risk for stroke.”
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Ischemic stroke is the third leading cause of
death in the USA [12] and is an important
cause of major morbidity and mortality both
in the USA and worldwide. Carotid artery dis-
ease amenable to revascularization accounts
for 5-12% of new strokes [3,4]. Carotid artery
angioplasty and stenting (CAS) has evolved as
an alternative therapeutic option for the treat-
ment of extracranial carotid artery occlusive
disease and the concept was first introduced in
1980 by Kerber ez al. [5]. The initial problems
associated with carotid angioplasty included
vessel recoil and dissection and have been suc-
cessfully addressed with the use of stents. The
problems of luminal narrowing due to external
compression forces and torsion, have been greatly
reduced by the use of self-expanding stents, and
distal embolization has been reduced by the use
of embolic protection devices. However, CAS
has raised much controversy regarding its safety,
efficacy and criteria for patient selection.

Guidelines

The 2010 American Heart Association (AHA)
and American Stroke Association guidelines for
the prevention of stroke in patients with stroke
or transient ischemic attack recommend CAS as
an alternative to carotid endarterectomy (CEA)
for symptomatic patients at an average or low
risk of complications associated with endovas-
cular intervention, when the diameter of the
lumen of the internal carotid artery is reduced
by greater than 70% by noninvasive imaging,
or greater than 50% by catheter angiography
(Class I; Level of Evidence B) [¢]. In addition,
among patients with symptomatic severe ste-
nosis (>70%) in whom the stenosis is difficult
to access surgically, medical conditions are
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endarterectomy = stenting

present that greatly increase the risk for sur-
gery, and when other specific circumstances
exist, such as radiation-induced stenosis or
restenosis after CEA, CAS may be considered
(Class IIb; Level of Evidence B). Of note, the
former indication has been upgraded from a
Class ITa recommendation [7] to a Class I recom-
mendation, largely based on the results of the
Carotid Revascularization Endarterectomy
Versus Stenting Trial (CREST), and this is
controversial. The later indication is less con-
troversial and includes patients at high risk for
open endarterectomy, defined as patients with
severe co-morbidities (Class III/IV congestive
heart failure, Class III/IV angina, left main
coronary artery disease, greater than or equal to
two-vessel coronary artery disease, left ventricu-
lar ejection fraction less than or equal to 30%,
recent myocardial infarction [MI], severe lung
disease or severe renal disease), or challenging
technical or anatomic factors, such as prior
neck operation (e.g., radical neck dissection)
or neck irradiation, post-endarterectomy reste-
nosis, surgically inaccessible lesions (e.g., above
C2 or below the clavicle), contralateral carotid
occlusion, contralateral vocal cord palsy or the
presence of a tracheostomy.

Evidence

Two recently published large-scale randomized
trials comparing CAS versus CEA have reached
opposite conclusions. In the International
Carotid Stenting Study (ICSS), comparing
CEA with CAS in 1713 patients with recently
symptomatic carotid stenosis eligible for either
procedure, CEA was demonstrated to be supe-
rior to CAS at 120 days postprocedure, with
increased risk of death/stroke/MI, any stroke

Interv. Cardiol. (2011) 3(1), 5-7

ISSN 1755-5302



Bangalore

and all-cause death in the CAS group, and a sig-
nificantly higher risk of cranial nerve palsy was
observed with CEA (s]. Of note, the risk of peri-
procedural MI was similar between the groups
(CAS vs CEA: 0.35 vs 0.47%). In the CREST,
comparing CEA with CAS in 2502 patients with
symptomatic or asymptomatic carotid stenosis,
the risk of a 4-year rate of composite primary
outcome (periprocedural stroke/MI or death and
post-procedural ipsilateral stroke) did not differ
significantly between the two groups. However,
CAS was associated with a significantly higher
risk of 4-year death or stroke, 4-year stroke and
periprocedural stroke, and CEA was found to be
associated with significantly higher periproce-
dural MI (2.3 vs 1.1%) and cranial nerve palsy.
The rate of MI was substantially higher in the
CREST (routine evaluation of cardiac biomark-
ers and electrocardiogram) than in the ICSS
(clinical MI). In addition, the rate of death or
any stroke at 30 days was substantially higher
in the ICSS than in the CREST, even in the
CEA group (3.4 vs 2.3%), which is likely due to

enrollment of asymptomatic patients in CREST.

“ .there will be increasing recognition of the
complementary role for a less invasive,
percutaneous option in the armamentarium
for the treatment of patients with

. . . »
symptomatic carotid artery disease.

We have shown, in an analysis of 13 random-
ized controlled trials enrolling over 7000 partici-
pants, that CAS was associated with an increased
risk of both periprocedural (death/MI/stroke;
death/stroke and any stroke) and intermediate-
to long-term outcomes, but with a lower risk of
periprocedural MI and cranial nerve injury [9]
when compared with CEA .

Debate

Proponents of CEA and those of CAS have
debated on a number of contentious issues in
these trials.

B Relative importance of stroke

versus Ml

Carotid artery angioplasty and stenting has been
associated with an increased risk of stroke while
CEA has been associated with an increased risk
of MI. While the value of routinely evaluated
periprocedural MI has been questioned, even in
contemporary trials of percutaneous coronary
intervention, the CREST showed that both
major and minor stroke affected mental health
at 1 year, while periprocedural MI did not. In
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the ICSS, the risk of post-procedural MI (clini-
cal) was similar between the groups. Moreover,
all MIs in the CAS group were fatal while those
in the CEA groups were not.

B Relative importance of cranial

nerve palsy

Carotid endarterectomy has been consistently
associated with an increased risk of cranial nerve
palsy. One can argue that from a patient per-
spective, a cranial nerve palsy is equivalent to a
minor stroke, at least in the short term. While
even a minor stroke affected health status in
CREST, the impact of cranial nerve palsy was
not evaluated. Of note, in most of the studies,
there was no difference between CAS and CEA
for disabling stroke.

B Operator experience

The question of the impact of relatively inexpe-
rienced operators performing stenting versus a
well-experienced surgeon performing CEA has
not been resolved [10]. This has been hypoth-
esized to be a major player in the difference in
outcomes seen in US compared with non-US
trials. However, in our meta-analysis, we did not
notice any substantial interaction for US versus
non-US trials for any of the outcomes tested [9].

B Optimal embolic protection device

In a meta-analysis of 32 studies, CAS was asso-
ciated with significantly higher (37 vs 10%;
p < 0.01) new diffusion-weighted imaging lesions
(consistent with distal emboli) compared with
CEA [11]. The use of embolic protection devices
(EPD) has significantly reduced this incidence
(11,12]. In a meta-analysis involving more than
3000 patients, the 30-day rate of death or stroke
was 1.8% in patients treated with EPD compared
with 5.5% in those who underwent CAS with-
out EPD [13]. However, in the MRI substudy of
the ICSS, new ischemic lesions were three times
more common in the stenting group than in the
endarterectomy group post-treatment [14], and
embolic protection devices were not effective in
preventing cerebral ischemia during stenting. It
is not clear if this was due to embolization during

deployment of EPDs.

Conclusion

Carotid artery stenting and CEA offer comple-
mentary options for patients with symptomatic
carotid artery disease. While the debate regard-
ing which technique is superior has been ongo-
ing for more than a decade, it is prudent to con-
clude that each technique has its strengths and
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limitations and the need of the hour is to indi-
vidualize patient care based on the risk for MI
versus the risk for stroke. While subgroup analy-
ses from randomized controlled trials have iden-
tified certain characteristics (younger patients)
(15] as being associated with better outcomes for
CAS, these can be best described as hypothesis-
generating only. The questions of operator expe-
rience, patient selection and optimal EPD can
only be resolved by randomized trials designed
to address these issues. As the technology for
carotid stenting improves with better EPDs used
in conjunction with better patient selection, the
big debate as to which technique is superior will
likely become a thing of the past and there will

be increasing recognition of the complementary
role for a less invasive, percutaneous option in
the armamentarium for the treatment of patients
with symptomatic carotid artery disease.
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