Intra and Extracranial Carotid Artery Perfusion Imaging based on MR Vessel Encoded Arterial Spin Labeling
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Purpose
Vessel Encoded Arterial Spin Labeling (VEASL) has been an effective method to map the distribution of arterial blood supplies in the brain of the patients with cerebral
vascular stenosis or occlusion. With the increase of cases of intracranial stenosis, it has become critical to study the shortcut pathways caused by carotid artery stenosis,
manifested by abnormal external carotid artery perfusion image. So far, as a routine, invasive digital subtraction angiography (DSA) is the conventional strategy to
assess the blood supplies from external carotid arterial in clinical use. The purpose of this preliminary study is to investigate the feasibility of evaluation the intra and
external carotid artery supplied cerebral perfusion of healthy volunteers, by tagging the
right and left internal carotid arteries, external carotid artery and vertebral arteries, using
non-invasive VEASL technique.

Materials and Methods
Two healthy volunteers (one 25-years-old male and one 22-years-old female) were
examined with informed consent obtained before each measurement, in compliance with
guidelines of human experiments from the local ethical committee. All examinations
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Results
Vessel encoded perfusion images of healthy subjects were obtained, clearly showing separated blood flow distribution
contributed from the right and left internal carotid arteries, the external carotid artery and the basilar artery, which were
colored with red, green, blue and white in Fig. 3.

Conclusion
The present study provided preliminary evidence that the proposed upgraded VEASL approach could separate the
intracranial and extracranial parts of perfusion come from external carotid artery in healthy volunteers.

Figure 3: Perfusion image with encoded
vessels of a healthy subject. Blood flows
contributed by vessels R, L, B and E are
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