Carotid Duplex Imaging is Better Modality than Angiography to
Diagnose Carotid Artery Stenosis in Patients for Endarterectomy
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Carotid duplex imaging is now recognized as the best non-invasive screening test for carotid artery stenosis. The
evidence for its use as the sole diagnostic imaging modality prior to carotid Endarterectomy is examined. Providing
it is carried out by experienced trained operators using validated duplex criteria, carotid duplex imaging is safe,
highly sensitive and specific, and superior to angiography at plaque characterization & evaluation of flow
disturbance. Cerebral CT & MRI should be performed if symptoms are atypical or if there is an evolved stroke.
Angiography is required when duplex imaging is sub optional or equivocal, in the presence of atypical symptoms or
uncommon vascular abnormalities. In the majority of patients requiring Endarterectomy for symptomatic high
grade ICA stenosis, angiography seldom adds relevant information, clinical assessment & carotid duplex imaging

alone can be safely used in preoperative assessment.
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Carotid Endarterectomy reduces the risk of stroke in
symptomatic patients with severe (>70%) internal carotid
artery (ICA) stenosis, provided that the operating centre
has a postoperative morbidity & motility rate less than 6%.
The optimal diagnostic study before CEA remains a
subject for debate. There is a growing trend towards pre-
operative assessment with carotid duplex imaging only.
Carotid angiography is no longer routinely used prior to
surgery in many centers. There is still disagreement as to
the accuracy of duplex imaging for grading ICA stenosis
and a variable standard of duplex imaging between
different institutions.

Disadvantages of Angiography:

The use of cerebral angiography is declining, but it has
been considered the gold standard and is still widely used
for evaluation of carotid stenosis. However, cerebral
angiography carries a complication rate of 2-4%.
Symptomatic patients are at higher risk, the highest risk
being associated with stroke in-evolution or bilateral
severe stenosis. Angiography is expensive, costing
approximately 7-10% more than duplex imaging.
Angiography has limitations when used in the assessment
of carotid stenosis.

Accuracy of Duplex:

Color flow duplex has become the most frequently used
method for evaluating extra-cranial carotid artery disease.
It is undoubtedly the most accurate non invasive diagnostic
modality available for carotid artery stenosis. Numerous
studies have wvalidated duplex imaging against
angiography, with sensitivities & specificities of between
90 and 95 % for detection of greater than 50% ICA
stenosis, although duplex tends to underestimate lower
grade (30-49%) stenosis. Sensitivities & specificities for
differentiating high grade stenosis from occlusion are now
well over 90% and have been significantly improved by
color flow and power Doppler. The duplex is markedly

superior to angiography in detecting intimal surface and
plaque abnormality. Duplex is therefore advocated as the
new reference standard for assessing carotid disease.

Patients & Material:

The use of carotid duplex imaging as the sole pre-operative
imaging modality is still questioned by some operators.
Recent studies have attempted to ascertain whether clinical
evaluation and duplex imaging alone provide enough
information to proceed safely. Study was carried on 94
patients with duplex imaging and angiography prior to
CEA. Duplex was diagnostic in 87(93%) cases.
Angiography altered management in only one patient
(1.1%) of seven patients incompletely assessed by duplex
imaging. Nearly all errors of duplex evaluation in these
studies occurred for two reasons. Anatomical
abnormalities, kinking or calcified plaque some times
rendered suboptimal scans. The need for angiography was
easily identified in these cases. The error was almost
always due to operator inexperience when stenosis was
misdiagnosed as occlusion or degree of stenosis was
wrongly estimated. Carotid duplex is unable to assess
directly the arch, proximal brachiocephalic and intracranial
circulation. This is often quoted as a mandatory reason for
angiography.

The degree of carotid stenosis was the sole
discriminating factor in selecting patients for CEA in
majority, there is considerable evidence that plaque
morphology is an important determinant of risk for
symptoms of stroke. Heterogeneous plaque is implicated in
embolic disease and acute thrombosis. Patient with intra-
plaque hemorrhage and ulceration are more likely to be
symptomatic. The determination of high risk changes in
asymptomatic patients or in patients with low grade
stenosis may identify a subgroup that is more likely to
benefit from endarterectomy. Plaque characterization
seems likely to assume a greater importance in carotid
duplex imaging.
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MRA  (Magnetic resonance angiography) is
increasing being used as a non-invasive method of
analyzing the carotid bifurcation.

Age group (years)

Age group (years) No.
<30 0
31-40 03
41-50 12
51-60 28
61-70 38
>71 13
Male: 55 Female: 39
Stenosis No.
<40% 38
40-00% 27
61-80% 17
>80% 12
No.
Unilateral plaques 12
Bilateral plaques 72
No plaques 10
No.
Thrombus 03
Calcified plaque 60 Acute thrombus CCA
Both 21
Normal 10
Results:

In our study there is characteristic male preponderance
over females. The maximum age group in which TIA or
fully developed CVA presented was between 61-70 years.
In ages after 50, calcified plaques at the carotid bulb or
proximal ICA were a common occurrence. These usnally
are the source of intracranial emboli. Non calcified
thrombi are acute in nature & cause a more serious threat
for emboli. Degree of ICA stenosis was maximum of 41-
60% range. While > then 80% of narrowing was
encountered in only 12 individuals. These were the serious
candidates for inmediate Endarterectomy. Normal Carotid Bulb.
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Acute Thrombus ICA

Circumferential Narrowing

FPROF. NASIR ZAIDI

Calcified Plaque
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Calcified Plaque.

Conclusion:
Duplex provide information about the degree of carotid
stenosis, the velocity and character of blood flow, and
plaque morphology. It is cheap and non-invasive with
significant implications for risk reduction and financial
expenditure. It is superior to angiography in evaluating the
carotid bifurcation and proximal ICA. So preoperative
angiography is not mandatory in majority of patients
before CEA. However the duplex is highly operator
dependent. The pre-operative scan must be of good quality
and performed by experienced and trained Radiologist.
Cerebral CT and MRI should be performed if the
patient has a stroke or if symptoms are atypical, in order to
exclude hemorrhage, tumor, large intra-cerebral
aneurysms. Angiography is required when the duplex
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smudy is of sub-optimal quality and if there is any doubt
~zbout total occlusion. It should also be performed when
clmical symptoms are atypical or in the presence of
uncommon vascular abnormalities such as fibro-muscular
dwsplasia or spontaneous dissection.

When these requirements are met, clinical evaluation
and carotid duplex imaging alone can safely be used as the
main  diagnostic modality for assessment to carotid
smdarterectomy, with angiography being performed in
wclective cases.
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