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Studies of carotid endarterectomy (CE) in the United States1

and more recently in Canada2 showing that up to 67% of
procedures were either of uncertain value or inappropriate
suggest that case selection is of critical importance. The major
clinical decision to make in cases of carotid stenosis is whether
to operate upon those with asymptomatic disease. This problem
can be considered with the aid of an efficacy ➝ effectiveness
cycle. The steps are as follows: 
1. Proof of efficacy (outcome of randomized clinical trials

(RCTs)); 
2. Development of clinical practice guidelines (CPGs); 
3. Knowledge and beliefs of practitioners; 
4. Actions of practitioners; 
5. Measurement of effectiveness (real world outcomes); 
6. Comparison of effectiveness with efficacy. In reality, these

steps are often not consecutive. 
The paper by Chaturvedi et al3 in this issue of the journal (see

page 116) sheds light on steps 3 and 4.
The best evidence of efficacy (step 1) for CE in asymptomatic

carotid stenosis (ACS) is from the Asymptomatic Carotid
Atherosclerosis Study (ASAS)4 which found that CE produced
an absolute risk reduction (ARR) of 1.5% over 2 years,5 yielding
a number needed to treat (NNT) of 67 CEs to prevent one stroke
in two years. This was based on a very low peri-operative death
and/or stroke (M/M) rate of 2.3%. The American Heart
Association6 produced a CPG (step 2) stating that ACS was a
suitable indication for CE provided that the peri-operative M/M
rate was ≤3.0%. Conversely, the Canadian Stroke Consortium7

recommended against CE for ACS and the Canadian
Neurosurgical Society8 CPG put it in the uncertain category.

Peri-operative stroke and/or death rate in recent
asymptomatic carotid stenosis clinical stenosis

n M/M Rate
Hartmann ’99 54 5.6%
Kucey ’98 350 4.0%
Cebul ’98 322 2.5%
Karp ’98 1002 3.0%
Wong ’97 117 5.2%
Bratzler ’96 350 3.7%
Total Cases 2195 x = 3.5% (2.6, 4.2)

In this issue of the journal, the knowledge, beliefs and
practices of Canadian and American neurologists were surveyed
(steps 3 and 4). Unfortunately, only two knowledge questions
were asked. Few neurologists knew that ACAS did not show that
CE for ACS prevented disabling strokes. Over 80% of
neurologists believed that the M/M rate for CE for ACS at their
hospitals was <3%. What is the real M/M in clinical practice?
The table shows the results from six recently published series of
cases from North America9-12 and Germany.13 Only one study
found an M/M rate <3% and the overall mean was 3.5% (2.6,

4.2, 95% CI). This suggests that the surveyed neurologists are
likely unaware of the true complication rates for CE at their
hospitals, rates which are likely higher than 3% in most cases.
Nevertheless, more than half the American neurologists said that
they sometimes/often refer cases for CE, although only 11% of
Canadians said so (step 4).

Step 5 in the cycle is to measure the real world effectiveness,
a difficult proposition, since stroke prevention, the desired
outcome, is inevitably delayed. However, an estimate of this can
be made using a sensitivity analysis of outcome of CE for ACS
based on the ACAS results which had a M/M of 2.3%. If the real
world peri-operative M/M is 3.5%, as it was in these recent case
series, the ARR would be 0.3% (-0.6, 1.0, 95% CI). This would
yield an NNT of 333 CEs to prevent one stroke over two years.
Also, since the 95% confidence limits for the ARR include zero,
one cannot conclude that CE for ACS has any net value in stroke
prevention.

The last step in the cycle is the comparison of this estimate of
effectiveness with the efficacy results from the ACAS study. In
this case, the promise of CE for ACS has not been realized in the
real world, at least in the recent studies cited. Effectiveness (in
this case the ARR) may sometimes be as high as efficacy, as
shown in a recent study of thrombolysis for acute stroke,14 but it
is usually lower, and must be measured to determine the real
value of treatment interventions and how to improve them in
clinical practice settings. Finally, CPGs must be consistent and
based on a complete analysis of the evidence, both from RCTs
and clinical practice, if they are to have validity and usefulness.

Thomas E. Feasby
Calgary, Alberta
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