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Minor Stroke Versus
CNI in CREST

I
n the Carotid Revascularization Endarterectomy Versus
Stenting Trial (CREST),1 the higher incidence of cranial
nerve injuries (CNIs) after carotid endarterectomy
(CEA) than after carotid stenting (CAS) raises the ques-

tion: Should CNIs be regarded as the equivalent of strokes in
evaluating invasive treatments for carotid bifurcation stenosis
(CS)? They definitely should not be for several reasons.

The goal of any treatment for CS is to prevent stroke and
death. Thus, stroke and death rates after any such treatments
should be the primary endpoint to determine success and fail-
ure of the treatment. So-called “composite endpoints” that
include other complications of treatment such as myocardial
infarctions (MIs) or CNIs are artificial and misleading, although
clearly of interest and importance. Because CREST used a
composite of death, stroke, and MI as its primary endpoint,
the conclusion that CAS and CEA are equivalent is not exactly
correct. 

CAS and CEA do not have equal outcomes because stroke
and death were more frequent after CAS than after CEA.1,2

Only when the greater number of MIs in the CEA arm (which
could have been due to the less intensive antiplatelet therapy
CEA patients received) was added to the composite endpoint
were the adverse event rates of the two procedures apparently
equivalent.1

Yet, the consequences of a minor or nonfatal stroke are far
more substantial than a minor or nonfatal MI. Even if measur-
able neurological defects after a stroke resolve fully, unmea-
surable changes in mood and intellect may persist and
impact negatively on quality of life (QOL). In CREST, the
strokes and MIs that occurred were not equivalent, and this
was reflected in the more-impaired QOL that was observed
in patients who had had strokes than those who had had
MIs.

The same reasoning can be applied to the equivalence of
CNIs and strokes. Certainly some strokes and CNIs can be dev-
astating, particularly if the latter are permanent and involve
swallowing or speech. However, in CREST, almost all of the
CNIs, like most of the strokes, were temporary and minor with

no permanent measurable long-term neurological deficits.
Importantly, the CNIs, unlike the strokes, did not produce
brain cell death and the subsequent consequences of unmea-
surable alterations in mood and unquantifiable deficits in
memory and intelligence—which are known to occur after
even minor strokes that have neurological defects that appear
to resolve. 

Thus, although the minor CNIs that occurred in CREST are
an important complication of CEA and should be considered
in the interpretation of the trial, in no way can they be consid-
ered the equivalent of minor strokes with only transient meas-
urable defects. The brain is a remarkable organ and, in many
cases, has the capacity to recover from the measurable effects
of a cerebral infarct. However, such “minor” strokes should
never be considered an acceptable consequence of any therapy
designed to prevent strokes. This is particularly true for the
asymptomatic CS patients who comprised 47% of the patients
in the CREST trial.1

In light of the recently observed falling stroke rates in asymp-
tomatic patients who are not treated by either CEA or CAS, it is
likely that most of the asymptomatic CS patients in CREST
would have been as well served by treatment with intensive
medical therapy (with statins, antihypertensives, antiplatelet
agents, and other drugs) as they were by either CAS or CEA.3,4

Trials comparing CAS and CEA to current medical therapy in
asymptomatic patients are sorely needed.

Just as even minor strokes with apparent recovery are an
important negative consequence of any treatment designed to
prevent strokes, so too are brain defects seen on diffusion-
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