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or a number of years now, there
has been increasing interest in
the use of carotid stenting for
the treatment of high-grade
carotid stenosis. In fact, the

FDA recently approved the use of stenting
for symptomatic stenosis in patients who
are not candidates for conventional sur-
gery due to high surgical risk.
Importantly, regulators did not approve
stenting for routine carotid stenosis
patients who are candidates for conven-
tional endarterectomy. 

However, this has not stopped many
interventionalists from performing stent-
ing in these patients, despite few good
prospective controlled trials that support
this intervention. Most prior studies of
carotid artery stenting (CAS) have either
been case series or case control studies,
and to date no randomized clinical trial
data comparing CAS with CEA have been
reported. Fortunately, two new studies
now provide some of this badly needed
information.

Exploring SPACE 
In the German designed SPACE trial
(Stent-Supported Percutaneous Angio-
plasty of the Carotid Artery versus End-
arterectomy), 1,183 patients with symp-
tomatic ≥50 percent carotid stenosis (the
same criteria used in NASCET) were ran-
domized to either CEA or stenting.
Emboli protection devices were permit-
ted, but not required. CAS patients were
treated with a combination of aspirin plus
clopidogrel for three days before and 30
days after intervention. CEA patients
received at least 100mg ASA following the

procedure. The primary endpoint was
ipsilateral stroke or death within 30 days.
Overall, the study found that stenting was
about 0.5 percent worse than CEA,
although the non-inferiority confidence
interval of 2.5 percent was not reached,
meaning the actual difference between the
two treatments could actually be greater
than 2.5 percent, Importantly, for most
secondary analyses (except for intracere-
bral hemorrhage and death), stenting was
non-statistically significantly inferior (see
Figure 1). Taken in the aggregate, these
findings suggest an overall inferiority of
stenting especially when one considers the
consistent adverse trend of the secondary
endpoints. 

The French Connection
The second study, the Endarterectomy
versus Angioplasty in Patients with Symp-
tomatic Severe Carotid Stenosis (EVA-
S3), was a French study that was per-
formed parallel to the SPACE trial and
designed to have compatible endpoints so
the trials could pool their data. In contrast
to SPACE, there was a strongly statistical-
ly significant difference favoring CEA
over CAS. The primary endpoint was
stroke or death within 30 days of the pro-
cedure. Patients who received a stent had
a 9.6 percent chance or experiencing the 
primary endpoint, compared with only
3.6 percent in the CEA patients (OR 2.5,
95 percent CI 1.2-5.1, p=0.01), as shown
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in Figure 2. The probabilities of non-fatal
stroke (8.8 percent vs. 2.7 percent OR
3.3, 95 percent, CI 1.4-7.5, P=0.004),
and bradycardia/hypotension (4.2 percent
vs. 0 percent, p<0.001) were also signifi-
cantly greater in the CAS group. Only cra-
nial nerve injury was significantly more
common in the CEA group versus the
CAS group (7.7 percent vs. 1.1 percent
OR 0.15 (95 percent CI 0.04-0.49,
p<0.001). It also should be noted that
emboli protection devices were mandated
in EVA-S3. Ninety-two percent of
patients in EVA-S3 had an embolic pro-
tection device employed. Interestingly,
there was no significant difference in the
relative risk of stroke between those who
did and those who did not use a protec-
tion device, raising a question regarding
the effectiveness of these devices.

Adding it All Up
So what do these results mean? The bot-
tom line is that as of now, CAS should not
be routinely used instead of CEA for
patients with symptomatic carotid steno-
sis. Moreover, until further data are avail-
able, perhaps from the ongoing NIH-
funded CREST trial, we should not be
sending patients for CAS without in-

formed consent regarding the non-equiva-
lence, if not downright inferiority, of CAS
compared with the standard CEA. 

Some physicians may argue that the
absolute difference between treatments
reported in SPACE (0.51 percent) justifies
stenting because it may be less traumatic
in elderly and/or fragile patients, and the
difference between groups was slight.
However, the marked difference reported
in EVA-S3 certainly suggests that there
may be great harm associated with the
current technology. These findings suggest
that current generation of emboli protec-
tion devices may not substantially alter
the risk of cerebral embolization. Soon,
we should have further information
regarding the results of these two impor-
tant studies that may clarify the role, if
any, of CAS in symptomatic carotid
stenosis. Until then, though, patients with
symptomatic carotid stenosis should not
receive stenting except, of course, in the
context of a randomized clinical trial. 

Beginning of the End,
or End of the Beginning? 
Is this the end of CAS for carotid stenosis?
Probably not. Even with the negative
results, it is highly likely that we will con-

tinue to refine our techniques and new
technologies will emerge, just as what has
been seen in cardiovascular and peripheral
vascular interventions. We can only hope
we are as successful in carotid disease as
others have been with those indications.

Also remember that the surgeons
involved in these large scale clinical trials
were of very high caliber. This makes it
essential for us, as neurologists, to know
what the surgical complication rates are in
our own hospital setting and to carefully
consider to which surgeons we should
refer our patients. It is quite clear that
CEA complication rates are far higher in
clinical practice than in controlled clinical
trials, so we need to be vigilant to be sure
that we are providing our patients with
the best possible clinical care. PN
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Event Rate (%) Odds Ratio
CAS CEA (95% CI)

Primary Endpoint 6.84 6.34 1.09 (0.69-1.72)
Ipsilateral Ischaemic Stroke 6.51 5.14 1.26 (0.77-2.18)
Ipsilateral Intercerebal Bleeding 0.17 0.86 0.19 (0.004-1.74)
Death 0.67 0.86 0.78 (0.15-3.64)

Secondary Endpoints
Disabling Ipsilateral Stroke or Death 4.67 3.77 1.25 (0.71-2.22)
Disabling Ipsilateral Stroke 4.01 2.91 1.39 (0.74-2.62)
Any Stroke 7.51 6.16 1.24 (0.79-1.95)
Any Stroke or Death 7.68 6.51 1.19 (0.75-1.92)
Procedural Failure 3.17 2.05 1.56 (0.71-3.56)
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SOURCE: The SPACE Collaborative Group. 30 day results from the SPACE trial of
stent-protected angioplasty versus carotid endarterectomy in symptomatic patients:
a randomised non-inferiority trial. Lancet 2006 Aug 10.

Figure 1. SPACE Primary and Secondary Endpoints
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