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Number of carotid endarterectomies carried
out/million population, 1986-7.
(information obtained from questionnaire
sent to surgeons).

Carotid endarterectomy has been done for 35 years but remains a
contentious operation. Patients who have experienced transitory partial
blindness or briefweakness in a limb may undergo the operation as
prophylaxis against stroke or unilateral blindness, but the operation may
actually precipitate these problems. It is now the most common vascular
operation in the United States with roughly 100 000 such operations being
done each year; about half are peformed in patients with asymptomatic
disease. A backlash has developed from insurance agencies and the
government, and surgeons now have to justify each procedure. In the best
hands perioperative morbidity and mortality are less than 3%, but many
operations are not done in major vascular centres and perioperative
complication rates ofup to 15% have been quoted. The operation that is
supposed to prevent stroke may actually be causing more than 10000
strokes a year in the United States alone.

Carotid endarterectomy is, however, generally assumed to be worth
while. Transient ischaemic attacks are stopped immediately, and the
chance of stroke once the perioperative period is past is low (1 -0% a year).

Recent major studies are now clarifying the definite role of the operation
in selected patients.

Current practice

Angiogram of patient with vertebrobasilar
symptoms and a 70% left internal carotid
stenosis (top). Computed tomogram
(bottom) showed secondary deposit in the
cerebellum from an occult primary growth in
the bronchus.

In the United Kingdom 19 of every 20 patients are referred directly to a
vascular surgeon without first seeing a neurologist. This is analogous to a
patient with chest pain being referred directly to a cardiac surgeon without
being assessed by a general physician or cardiologist, and may reflect the
fact that the United Kingdom has far fewer neurologists per head of
population than any other developed country. There is also an increasing
tendency to treat these patients with aspirin and not to seek a specialist
opinion at all.

Carotid surgery is now being done more often, partly as a result of the
availability of non-invasive investigations. The introduction of intravenous
digital subtraction angiography has resulted in a sixfold increase in the
number of carotid angiograms and a threefold increase in the number of
carotid endarterectomies done. Physicians are less inhibited by these
investigations than they are by invasive techniques such as arterial carotid
angiography, and once a carotid stenosis has been identified it is more likely
to be operated on.
There are, however, causes of unijateral visual and cerebral symptoms

other than thromboembolism of the ipsilateral carotid artery. Many
patients have symptoms caused by disease in the vertebrobasilar region,
some may have migraine, and others may have focal epilepsy -with or
without a cerebral tumour. If a stenosis is found in a patient over the age of
50, therefore, it may be coincidental. Merely finding a stenosis is
insufficient reason for operating on it, and the place of carotid
endarterectomy is being reappraised as a matter ofsome urgency.
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Natural history

fIL'opIOst

Two ways in which emboli develop from a carotid plaque: (left) a thrombus of
platelet emboli form in an ulcerated plaque (which would presumably respond to
treatment with aspirin); and (right) discharge of atheromatous debris from an
ulcerating plaque (which is unlikely to respond to either anticoagulants or aspirin).

The natural history of transient cerebral
ischaemic attacks is well known, and a stroke rate
of 5-7% a year can be expected. The United
Kingdom transient ischaemic attack aspirin trial
of 2500 patients showed that of every 100 people
in the control group with transient cerebral
ischaemic attacks followed up for two years, 14
had a stoke or myocardial infarction, or died of
vascular disease; in patients taking aspirin, the
corresponding figure was 11. This difference was
not significant; it was only when the results were
combined with the results from several other
studies on the effect of aspirin that the difference
was significant.

For carotid surgery to be accepted as an
effective treatment the combined morbidity and
mortality from angiography, operation, and
anaesthesia should be low. If a surgical team has
poor results it should not be operating on
patients with carotid stenosis. Successful
operations should, however, reduce the annual
rate of strokes to 1-2%.

Current trials
Neurologists with an interest in vascular disease and vascular surgeons in

Europe are carrying out a multicentre trial of the effects of medical
treatment compared with medical treatment plus carotid endarterectomy in
patients who have had transient ischaemic attacks or non-disabling strokes.
Some neurologists are randomising all such patients whatever the degree of
carotid stenosis, but others are randomising only those whom they consider
to be within a "grey" area, sending for elective operation those with tight
stenoses, and treating medically those with minor degrees of stenosis. A
strength of the trial is that randomisation takes place within each centre so
that it is valid to group centres with similar criteria for surgical treatment.
The purpose of the trial is to find out which patients with carotid stenosis

are most likely to benefit from carotid endarterectomy, which are at greatest
risk from perioperative complications, and which do not require operation.
A similar trial in patients with symptoms has been set up in the United
States and Canada, and other trials of asymptomatic patients are in
progress. The results to date of the two trials of patients with symptomatic
disease are summarised in the box.

Asymptomatic stenoses

Angiogram showing severe bilateral carotid
stenoses (top). These were asymptomatic,
but the computed tomogram (bottom)
showed evidence of bilateral cerebral
infarction.

The management of asymptomatic carotid stenosis is not as
straightforward as at first it may seem. It could be argued that as the
management of symptomatic lesions is unclear, an operation should not be
considered for asymptomatic lesions.
The computed tomogram or magnetic resonance image may, however,

show definite evidence of small embolic infarcts in the ipsilateral
hemisphere. Patients may have no history of these-events because "silent"
areas have been affected. Perhaps these patients are more vulnerable than
those with a history oftransient ischaemic attacks despite having no signs of
damage on magnetic resonance imaging. Patients may have severe bilateral

Jk' ~~~~~Two specimens from carotid endarterectomy
that both showed as severe stenosis in the
angiogram. One may be benign (left) with an

1cm 'S'- 1cm ivory smooth plaque, and the other (right) is
ulcerated and could be the source of emboli.
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Present situations in two trials of
carotid endarterectomy
* Both trials have stopped randomising
patients with <30% stenosis and >70%
stenosis
* Both trials have shown that operation is
better than medical treatment alone if
stenosis is >70%, providing that the
operative stroke rate is <6%
* Both trials have shown that there is no
place for operation if stenosis is <30%
* There are not yet any clear answers for
stenoses between 30% and 70%
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|Unless there are overriding considerations,
patients with symptomatic carotid stenosis
of more than 70% should have a carotid
endarterectomy

carotid stenoses without ever having had any cerebral symptoms. If such
patients undergo major operations -especially coronary artery bypass
grafting -during which hypotension is likely, they may be at risk of
cerebral infarction. There is not, however, any clear evidence that carotid
endarterectomy for asymptomatic disease reduces the incidence of stroke
after a coronary artery bypass graft. If the patients have vascular symptoms
elsewhere they are at higher risk of the carotid stenosis becoming
symptomatic than if they have no other vascular symptoms.

Reliability of clinical signs

Signed

/

Signed t6 /

Signature before carotid endarterectomy
carried out during crescendo transient
ischaemic attacks (top) and after carotid
endarterectomy (bottom).

A bruit over a carotid bifurcation is not necessarily caused by stenosis
and-more importantly-the absence of a bruit does not exclude disease. It
may be merely a flow murmur in patients with anaemia, it may be
conducted up the carotid arteries from the aortic valve or from the
innominate or subclavian arteries, and-even in those who do have carotid
disease-the external carotid artery may be the source of the bruit.
Nowadays as soon as a bruit has been detected patients are usually assessed
by a non-invasive method -either Doppler ultrasonography or digital
subtraction imaging (previously only symptomatic patients were
investigated, and this was by arterial angiography). If a severe stenosis is
found the surgeon is in a dilemma; he or she may think that a tight stenosis
cannot be left alone even in the absence of symptoms, signs, or radiological
evidence or thromboembolism, but in most cases the advice is to wait and
see. There is some evidence that a tight stenosis is associated with a higher
risk of stroke, but only tenuous evidence that operating before the
symptoms develop will improve the outcome.

Indications for operation

Conclusion

Magnetic resonance brain scan of patient with
severe left internal carotid artery stenosis and
moderate right sided stenosis. Note the larger
number of areas of abnormal signal (small
infarcts) on the side with more severe stenosis.

What are the indications for carotid endarterectomy? Firstly, failed
medical treatment; patients should be considered who have an operable
carotid stenosis and are taking aspirin, or aspirin and dipyridamole, or
warfarin, and continue to have transient cerebral ischaemic attacks.
Patients who are unable to take antiplatelet or anticoagulant drugs because
of peptic ulceration should also be considered. Although some patients
whose internal carotid arteries occlude do not have strokes at the time, they
have a high subsequent rate of cerebrovascular complications.

Caution should be exercised when referring for operation those patients
who have high risk features. It could be argued that those with severe
bilateral carotid disease are at higher risk of stroke and in greater need of
operation, but the risk of perioperative stroke is higher in this group-
possibly more than 10%. Certainly a patient who has recently had a
myocardial infarct should have the operation postponed, as should one who
has recently had a stroke (within the past month). A delay of six weeks will
allow the cerebral autoregulation to recover. Patients with severe residual
defects after a major stroke will probably not derive any benefit from carotid
surgery.

There definitely is a case for carotid endarterectomy in patients with more
than 70% stenoses who have symptoms, but the benefit to other patients is
uncertain. The long term advantage of surgery is offset by the operative
risk; accurate audit of each surgeon's practice is therefore imperative. The
results of the European and American carotid surgery trials should give us
definite information on which patients are likely to benefit most, and which
are most at risk, from operation. At this time, when the number of patients
shown by non-invasive methods to have carotid stenoses is increasing, and
more are having operations, the indications for surgery must not be relaxed
until definite benefit is shown by the current trials.

We acknowledge with thanks the assistance of the audiovisual department, St Mary's
Hospital, London, in the preparation of the illustrations.

Dr D J Thomas, MRCP, is consultant neurologist, St Mary's Hospital, London, and Mr
John H N Wolfe, FRCS, is consultant vascular surgeon, St Mary's Hospital, London.

The ABC of Vascular Diseases has been edited by Mr John H N Wolfe.
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Indications for carotid
endarterectomy
* Failed medical treatment of a clinically
appropriate carotid stenosis
* Inability to take aspirin or anticoagulants
for a clinically appropriate carotid stenosis
* Tight (over 70%) carotid stenosis giving
symptoms
* Thrombus visible in lumen on
angiography
* Flow distal to the stenosis so severely
reduced that occlusion is likely to develop
(Perioperative complication rate must be less
than 6%)

987

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.303.6808.985 on 19 O
ctober 1991. D

ow
nloaded from

 

http://www.bmj.com/

