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[Abstract] Objective To investigate the value of transcranial Doppler (TCD) in the diagnosis and
prognosis of cranial collateral circulation after severe stenosis or occlusion of unilateral internal carotid artery.
Methods A total of 22 cases with severe stenosis or occlusion of one side of internal carotid artery diagnosed by
ultrasound and TCD were collected. The patients were grouped according to the average flow velocity of the
affected middle cerebral artery (MCA). At the same time, the cases were divided into four grades according to the
scope of cerebral infarction on the lesion side of MRI and CT. The incidence of collateral circulation was
analyzed, and the relationship between collateral circulation and MCA average flow velocity/the range of cerebral
infarction was analyzed. Results Collateral circulation was detected in all cases, 16 cases (73% ) showed

opening of anterior communicating artery, 16 cases (73%) showed opening of posterior communicating artery, and
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13 cases (59%) showed opening of ophthalmic artery. The average flow velocity of MCA on the affected side was
normal in 5 cases, normal low limit in 7 cases, decreased in 9 cases and significantly decreased in 1 case. The
range of cerebral infarction on the lesion side was 3 cases in grade 1,7 cases in grade 2,6 cases in grade 3 and 6
cases in grade 4. The mean velocity of MCA ((47.4%11.7) cm/s) in patients with anterior communicating artery
opening was significantly higher than that ( (35.8+5.0) cm/s) in patients withoul anterior communicaling artery
opening (Z=—2.559,P=0.010). The grade of infarct size (2.4+1.0)in patients with anterior communicating artery
opening was significantly lower than that (3.5+0.5) in patients without anterior communicating artery opening
(Z=—12.598, P=0.022). Conclusion TCD plays an important role in evaluating the cranial collateral circulation
after severe stenosis or occlusion of the unilateral internal carotid artery. At the same time, the opening of the

anterior communicating artery is of high value in improving prognosis.

[Key words] Transcranial Doppler; Unilateral internal carotid artery; Severe stenosis; Occlusion; Cranial
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Figure 1 A-51-years-man with severe
left internal carotid artery stenosis or
occlusion diagnosed by TCD. TCD
found the opening of anterior commu-
nicating artery showing an increased
flow velocity with reversed direction at
the Al segment of the anterior cerebral

artery on the affected side
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Figure 2 A-61-years-man with severe
left internal carotid artery stenosis or
TCD. TCD

found the opening of posterior commu-

occlusion diagnosed by

nicating artery showing a significant in-
creased flow velocity at the P1 segment
of the posterior cerebral artery on the
affected side, which was higher than
that at the M1 segment of the ipsilater-

al middle cerebral artery
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Figure 3 A-59-years-man with severe
right internal carotid artery stenosis or

occlusion diagnosed by TCD. TCD

found the opening of ophthalmic artery
showing intracranial blood flow spec-
trum with reversed direction at the af-

fected ophthalmic artery
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Figure 4 A-68-years-man with severe stenosis or occlusion of left internal carotid artery,
opening of anterior communicating artery and bilateral ophthalmic arteries diagnosed by
TCD. CTA showed the occlusion of left internal carotid artery (A). Magnetic resonance
imaging showed small ischemic foci in left frontal lobe and paraventricular area (B). TCD
showed relatively low pulsatile compensatory flow spectrum and normal-low-limit flow
velocity at left middle cerebral artery (C). The flow velocity of bilateral anterior cerebral
arteries slightly increased, with reversed direction at left anterior cerebral artery (D).

Bilateral ophthalmic arteries showing bidirectional intracranial blood flow spectrum (F)
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Figure 5  A-75-years-man with severe stenosis or
occlusion of the left internal carotid artery, opening of

posterior communicating artery diagnosed by TCD. CTA

showed the occlusion of left internal carotid artery (A). Magnetic resonance imaging showed large ischemic

foci in left frontal lobe and paraventricular area (B). TCD showed relatively low pulsatile compensatory flow

spectrum and normal-low-limit flow velocity at left middle cerebral artery (C). The flow velocity of left

posterior cerebral artery increased (D)
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Table 1 Relationship between collateral circulation and MCA average flow velocity/the range of cerebral infarction

after severe stenosis or occlusion of unilateral internal carotid artery
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