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Objective
1b determine, using meta-analysis, the
risk factors for stroke and death after
carotid endarterectomy.

Data sources
Studies were identified by searching
MEDLINE (1980 to 1996) using the
terms carotid endarterectomy and ca-
rotid surgery, the stroke database from
the Cochrane Collaboration, and bib-
liographies of relevant studies.

Study selection
Prospective and retrospective studies
were selected if they reported the
number of strokes and deaths that oc-
curred within 30 days of carotid en-
darterectomy, endarterectomy was
done for stenosis but not for acute
stroke, risks were denned per opera-
tion and not per patient if patients
could have had bilateral endarterec-
tomy, the risk of the operation was
assessed before surgery, and no evi-
dence was found of a systematic policy
for patients with different character-
istics to be operated on by different
surgeons or at different institutions.

Commentary ___„ . .
The number of carotid endarterectomies be-
ing done in many centers has increased
greatly since the publication of a North
American (1) and a European study (2) in
1991. However, vascular surgeons still re-
port wide variations between centers and
countries in the number of operations that
are done per unit of population and in the
indications for surgery, particularly in the
proportion of asymptomatic patients treated.
The study by Rothwell and colleagues is a
very helpful attempt to bring together the
available data on prediction of stroke and
death after surgery. The variations in prac-
tice patterns must be remembered during
evaluation of the data because they raise the
issue of the effect of publication bias.

This review has strong evidence that ce-

Data extraction
Data were extracted on occurrences of
stroke and death and on 14 clinical and
angiographic risk factors. Clinical fac-
tors were presenting symptoms; sex;
age; presence of hypertension, diabetes
mellitus, angina, recent myocardial in-
farction, and peripheral vascular disease;
and smoking status. Angiographic factors
were occlusion of contralateral internal
carotid artery, ipsilateral plaque surface
irregularity, and stenosis of distal ipsilat-
eral internal or external carotid artery.

Main results
126 studies were identified, and 36 met
the selection criteria. 1 of the 14 risk
factors (monocular ischemic attack,
P < 0.001) was associated with decreased
incidence of stroke and death, and 7
factors (peripheral vascular disease,
P < 0.001; occlusion of the contralateral

internal carotid artery, P < 0.001;
tolic blood pressure > 180 mm Hg, P, •>•
0.001; stenosis of the ipsilateral externj.:
carotid artery, P = 0.03; stenosis of
distal ipsilateral internal carotid artertj
P = 0.02; female sex, P < 0.005; and agi|
> 75 y, P < 0.01) were associated
increased incidence (Table).

Conclusions
The risk for stroke and death with
30 days of carotid endarterectomy ij
associated with 5 clinical factors and I
angiographic factors. All factors
monocular transient ischemic attacti
increase risk.
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Relative odds of stroke and death within 30 days of carotid endarterecton

Characteristics Number
of studies

Odds
ratio

95%

Monocular vs cerebral transient ischemic attack
Peripheral vascular disease
Occlusion of contralateral internal carotid artery
Hypertension (systolic blood pressure > 180 mm Hg)
Stenosis of ipsilateral external carotid artery
Stenosis of distal ipsilateral internal carotid artery
Female sex
Age > 75 years

7
1

14
4
1
5
7

10

0.49
2.19
1.91
1.82
1.61
1.56
i.44
1.36

0.37 to 0.
1.40 to 3.
1.35 to2.
1.37 to I
1.05 to 2.
1.03 to 2.
1.14 to I)
1.09 to Li

rebral transient ischemia rather than mo-
nocular symptoms, age > 75 years, hyper-
tension > 180 mm Hg systolic, female sex,
occlusion of the contralateral internal ca-
rotid artery, and stenosis of the ipsilateral
distal internal carotid artery are associated
with greater risk for stroke and death. I re-
serve judgment on 2 factors, peripheral vas-
cular disease and external carotid artery
stenosis, because the conclusions about
them are based on a single study.

Stratification of risk in patients being
considered for carotid endarterectomy is
important when informed consent from the
patient is being obtained as well as when
outcomes among surgeons and centers are
being compared. Although this study is a
valuable aid to the stratification process, the

authors acknowledge that their conclu
need to be validated by larger sets of A
statement with which I agree.
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