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Background
Carotid artery stenosis (CAS) is one
of the major causes of acute ischaemic
stroke, accounting for approximately 20%
of cases. It is not always symptomatic;
however, when it is, the neurological
vascular territory it commonly affects
is the anterior circulation of the brain,
causing symptoms such as hemiplegia,
dysphasia or vision loss.
Objective
The aim of this article is to review the
current literature on CAS, summarise
the main updates and evidence base for
surgical management, and discuss when
vascular surgical input may be beneficial.
Discussion
CAS can be classified as symptomatic
or asymptomatic disease. Carotid
endarterectomy remains important in
the treatment of symptomatic disease
because of a strong evidence base for
its benefit in the overall reduction of
recurrent stroke risk. The benefit of
surgery is less clear for asymptomatic
disease. Commencement of best medical
therapy as well as cardiovascular risk
factor modification is a mainstay of
treatment for both groups of patients.
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CAROTID ARTERY STENOSIS (CAS) is a
common condition encountered in
general practice. It represents one of
the major causes of acute ischaemic
stroke, accounting for approximately
20% of cases.1 CAS can be classified as
symptomatic or asymptomatic disease,
with the distinction between the two
significantly altering the management
pathway. Acute neurological ischaemia or
amaurosis fugax may be a manifestation
of symptomatic disease, and patients
presenting in this way should be promptly
referred to an emergency department or
discussed directly with a vascular surgical
service. The other clinical scenario for
CAS is asymptomatic disease that may
be diagnosed following detection of a
carotid bruit or as an incidental finding
on imaging.

Nature of the disease
CAS is related to atherosclerotic plaque
development in the internal carotid artery
(ICA), which has a course both in the
neck (extracranial) and within the skull
(intracranial). Atherosclerosis itself is
a chronic arterial disease related to the
accumulation of cholesterol-lipid-calcium
deposits in the walls of arteries. As it is
typically a multisystem disease, patients
with CAS will also be at risk of coronary

artery disease or peripheral arterial
disease and vice versa.
Neurological ischaemia can
ensue following ICA plaque rupture
and subsequent embolisation of
atherosclerotic material that travels into
the brain, causing arterial occlusion.2
Acute neurological ischaemia includes the
syndromes of transient ischaemic attack
(TIA) and stroke, which are described in
Table 1. The symptoms observed depend
on the affected neurological vascular
territories, as described in Table 2. The
distribution of ischaemia and resulting
symptoms from CAS are usually those
from the anterior circulation (including
the middle cerebral artery or anterior
cerebral artery) or the retinal artery
(which is an early branch of the ICA).
CAS usually does not cause
neurological symptoms in the posterior
circulation, as emboli from the ICA
preferentially enter the anterior
circulation as a result of the anatomy
and the haemodynamics of the circle of
Willis.2 CAS therefore is not typically
considered a differential for symptoms
such as vertigo or cerebellar dysfunction.
Additionally, stenosis of the external
carotid artery, which is an artery that
supplies the face and neck, is usually
benign and not considered to be a risk
factor for stroke.
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Symptomatic carotid artery stenosis

Symptomatic CAS relates to an episode of
neurological ischaemia that has occurred
in the preceding six months and has been
linked to a haemodynamically significant
ICA stenosis (ie stenosis >50%). There
also needs to be appropriate exclusion of
other causes. The symptoms are generally
a sudden onset of sensory or motor
impairment, dysphasia or mono-ocular
vision loss (when the retinal artery is
involved). It is important to note that
visual symptoms will be ipsilateral to the
CAS, while cerebral symptoms will be
contralateral.
The natural history is that patients
will frequently have either a single or
multiple preceding TIA/s prior to a
stroke. Unheralded strokes are relatively

infrequent,3,4 in contrast to cardioembolic
disease, which often causes a disabling
stroke from the outset.5 Symptomatic
carotid artery plaques are considered
‘unstable’ and more vulnerable to plaque
rupture than asymptomatic plaques –
this pathophysiology is similar to acute
coronary syndrome. A carotid artery will
remain classified as symptomatic for a
period of six months after the initial event.
This time frame is linked to the period a
symptomatic plaque has an elevated risk of
recurrent stroke when compared with an
asymptomatic plaque.6
Asymptomatic carotid artery stenosis

Asymptomatic CAS is the presence of a
haemodynamically significant CAS that
has not caused an episode of neurological

Table 1. Neurological ischaemic syndromes23
Syndrome

Diagnostic criteria

Transient ischaemic
attack (TIA)

Clinical criteria: ischaemic neurological symptoms that
resolve completely within 24 hours after onset
Radiological criteria: presence of ischaemic neurological
symptoms without evidence of infarction on central nervous
system (CNS) imaging

Stroke

Clinical criteria: ischaemic neurological symptoms persisting
for a period of >24 hours
Radiological criteria: presence of infarction on CNS imaging

ischaemia in the preceding six months.
In most cases, asymptomatic disease
is detected following auscultation of a
carotid bruit, as an incidental finding
on axial imaging or after carotid
duplex ultrasonography (CDUS)
evaluating symptomatic disease on
the contralateral side.

Imaging
CDUS remains the first-line investigation
for carotid artery disease, as it is an
inexpensive, non-invasive modality
that has been shown to be accurate
in estimating the degree of stenosis
when compared with angiographic
measurement.7 The main drawback of
the modality is that the accuracy of the
test relies on the experience and ability
of the sonographer.8 It should ideally
be conducted at an accredited vascular
laboratory, with the results classified
according to the Australasian Society
for Ultrasound in Medicine criteria.
Computed tomography (CT) angiography
can be a secondary imaging modality that
is particularly useful for surgical planning.

Management
Management algorithms are best divided
into three categories: symptomatic

Table 2. Vascular territories involved in neurological ischaemia with some of the commonly observed clinical symptoms
and signs24
Vascular territory

Commonly involved vessels

Common clinical symptoms and signs

Anterior circulation

Internal carotid artery

Contralateral hemiparesis – weakness involving the face, upper limb and/or
lower limb on the opposite side as the cerebral hemisphere involved

Anterior cerebral artery
Middle cerebral artery
Retinal artery

Contralateral hemiparesthesia – abnormal or impaired sensation involving
the face, upper limb and/or lower limb on the opposite side as the
cerebral hemisphere involved
Dysphasia (if the dominant cerebral hemisphere is involved) – loss of the
ability to speak
Ipsilateral mono-ocular vision loss – complete loss of vision in a single
eye. This may be transient (amaurosis fugax) or permanent.

Posterior circulation

Vertebral artery
Basilar artery
Cerebellar arteries
Posterior cerebral artery

Homonymous hemianopsia – visual field loss in either the right or left half
of both eyes
Limb and gait ataxia – loss of coordination of the limbs and
uncoordinated walking
Vertigo – spinning sensation associated with nausea and vomiting
Cranial nerve palsies – dysfunction of cranial nerves III–XII
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stenosis, asymptomatic stenosis and
chronic occlusion.
Management of symptomatic
carotid artery stenosis

All patients who present with acute
neurological ischaemia or amaurosis
fugax potentially related to symptomatic
CAS should be referred urgently by
either contacting a local vascular surgical
service directly if the patient is known to
have CAS, or referring the patient to the
emergency department. The gold standard
treatment for symptomatic disease is
carotid endarterectomy (CEA), the main
goal of surgery being to minimise the
risk of recurrent stroke from an unstable
plaque, with surgery having no impact on
the outcome of the initial stroke. There
are a number of landmark trials that have
shown the benefit of CEA in symptomatic
patients.9 Patients who underwent surgery
and medical therapy were found to have
a recurrent stroke risk of 9–15%, which
was significantly reduced when compared
with a risk >25% with medical therapy
alone.4,10 For symptomatic patients with a
stenosis of ≤49%, the operation conferred
no benefit.9
The timing of CEA after the
neurological event is also critical, as the
highest risk of recurrent stroke from a
symptomatic ICA plaque is within the first
two weeks from the initial event, with the
risk remaining high for up to six weeks.6
This period is when the symptomatic
plaque is considered to be most unstable
with the highest risk of subsequent
re-embolisation. Therefore, if surgery is
being considered, it should ideally occur
within two weeks from the initial event, a
recommendation that is based on two large
trials – the North American Symptomatic
Carotid Endarterectomy Trial11 and the
European Carotid Surgery Trial.10 Most
vascular surgical services will work to
facilitate surgery within the recommended
two-week time frame, with patients often
being admitted shortly after referral to
ensure compliance to this time frame
and for simultaneous care from stroke
physicians.
Aside from referral to a vascular surgical
service, treatment with antiplatelet
therapy is also essential to reduce the risk
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of further neurological events from the
unstable plaque. In general, advice should
be sought from the vascular surgical
service at the time of referral about the
specific antiplatelet therapy that should
be commenced. Importantly, antiplatelet
therapy should be continued for the
surgery and does not need to be withheld
preoperatively.
Management of asymptomatic
carotid artery stenosis

The commencement of best medical
therapy (BMT) is the main principle of
treatment for asymptomatic disease.
This includes antiplatelet therapy,
statin therapy and cardiovascular risk
modification. The antiplatelet of choice
for asymptomatic disease is generally
aspirin monotherapy because of its
overall low cost, good tolerability and
equivalent efficacy when compared with
other therapies.12,13 Other cardiovascular
risk modifications are also imperative
in CAS, including smoking cessation,
blood pressure control, treatment of
dyslipidaemia and screening for diabetes
mellitus followed by optimisation of blood
sugar control.
The role of surgery for asymptomatic
disease continues to remain contentious
in the vascular surgical community. The
landmark studies supporting surgery
for asymptomatic disease are the
Asymptomatic Carotid Atherosclerotic
Study14 and the Asymptomatic Carotid
Surgery Trial,11 although the data used
in these studies is more than 20 years
old. Since then, the efficacy of medical
management has significantly increased,
especially when considering the significant
improvements in the management of
hypertension, dyslipidaemia and diabetes
mellitus. Therefore, medical therapy
alone is now considered by many to
be increasingly comparable to surgical
management for stroke risk prevention
in asymptomatic disease.15 Given these
factors and the lack of modern randomised
controlled trials comparing medical
therapy to surgery, there is a diversity of
opinion and practice.
A reasonable approach from a
general practice point of view is to
refer asymptomatic patients with an

ICA stenosis of >80% for a non-urgent
vascular surgical review for consideration
of surgery.16 The likely scenarios that
could occur would be either the decision
for medical management only with
ongoing surveillance or the decision for
surgery after careful consideration of the
cumulative stroke reduction risk in that
particular patient. Generally, patients who
benefit most from surgery are those who
are young and have few comorbidities, as
these patients will accumulate the most
stroke risk reduction over their lifetimes.
For asymptomatic patients with an ICA
stenosis of <80%, referral is usually not
required. These patients should have
annual surveillance with CDUS to monitor
the progression of stenosis. In general,
older patients benefit less from surgery as
they will have an overall lower cumulative
stroke reduction risk from surgery while
also having a higher potential complication
rate. Some consideration could therefore
be given to stopping surveillance in
elderly patients, especially in those with
significant comorbidities.11
Management of chronic carotid
artery occlusion

Chronic carotid artery occlusion in
patients without acute neurological
ischaemic symptoms is generally a benign
condition. The overall risk of stroke from
the vessel is mostly mitigated, as emboli
cannot be carried into the intracranial
circulation without blood flow through
the vessel.17 These patients should still
commence BMT as they remain at risk
for other forms of atherosclerotic disease;
however, they generally do not need
referral to a vascular surgeon as these
patients do not benefit from surgery.17

Carotid endarterectomy
CEA is an operation that involves open
exposure of the carotid artery followed
by removal of atherosclerotic plaque and
reconstruction of the artery. The most
significant complication is perioperative
stroke, occurring at a rate of just above
2%.18 The other relevant complication
is injury to cranial nerves in the region,
particularly the hypoglossal nerve,
glossopharyngeal nerve and vagus nerve.
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Most cranial nerve deficits are transient,
with the risk of permanent injury being
relatively low, occurring in approximately
0.5% of patients.19
Follow-up after CEA usually involves
CDUS at approximately the 4–6-week
mark and another at the six-month
mark. These scans are used to assess
for restenosis of the carotid artery. If
these early scans are normal, the risk of
developing late restenosis is low.20

Carotid artery stenting
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•
•

fugax, which may be a manifestation of
symptomatic CAS, should be promptly
referred to an emergency department
or discussed directly with a vascular
surgical service.
Patients with symptomatic CAS should
be commenced on antiplatelet therapy
and considered for surgery.
Patients with asymptomatic CAS should
be commenced on BMT with referral
to a vascular surgical service when the
degree of stenosis exceeds 80%. If
the degree of stenosis is <80%, yearly
surveillance with CDUS is appropriate.
CEA is the gold standard for the
surgical management of symptomatic
CAS and should ideally be carried out
within two weeks from the initial event.
It aims to reduce the recurrent stroke
risk with no impact on the outcome of
the initial stroke.

Carotid artery stenting is the endovascular
insertion of a covered stent to exclude
the diseased portion of the ICA from
the circulation. It is currently not the
preferred technique as it has a significantly
increased rate of perioperative stroke
when compared with that of CEA.21,22
It has utility in situations where CEA is
contraindicated, such as in those patients
with a prohibitive general anaesthetic risk
or those with a ‘hostile neck’ from previous
surgery or radiotherapy to that region.

•

Conclusion

Juanita Muller MBBS, FRACS (Vasc), Vascular
Surgeon, Department of Vascular Surgery, Princess
Alexandra Hospital, Woolloongabba, Qld

Carotid artery disease is a complex
topic, with management differing
significantly based on whether the disease
is symptomatic or asymptomatic. The
predominant demographic of patients
that general practitioners will be involved
in managing will be those who are
asymptomatic, and it is increasingly felt that
medical management may be comparable
in efficacy to surgical management.
Additionally, many patients with CAS
will have other forms of atherosclerotic
disease, and commencement of BMT will
help slow the progression of these other
life-threatening diseases as well.

Key points

•
•
•

CAS is a major cause of acute
ischaemic stroke.
The disease can be classified as
asymptomatic or symptomatic disease
on the basis of the correlation of the
disease with a recent stroke or TIA.
Patients presenting with acute
neurological ischaemia or amaurosis
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