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ABSTRACT

Objective To explore the application of carotid artery ultrasound and head-neck computer tomography
angiography (CTA) in the evaluation of the hemodynamic status of patients with cerebral infarction
and carotid artery stenosis. Methods A retrospective analysis was performed on the clinical data of 52
patients with cerebral infarction who presented carotid artery stenosis by carotid artery ultrasound
examination in our hospital. The head-neck CTA and CT perfusion scan (CTP) were completed within
3 d of ultrasound examination. Another 30 healthy cases with physical examination were selected as
a control group, and CTA and CTP were performed. The examination results of patients and healthy
subjects and the differences in hemodynamic indexes of patients with different carotid artery stenosis
were analyzed. Resulfts Among 52 patients, 119 branches of internal carotid arteries were examined by
carotid artery ultrasound and head-neck CTA, corresponding to 46 and 43 branches of normal internal
carotid arteries and 73 and 76 branches of internal carotid artery stenosis, and the corresponding
carotid artery stenosis included 11 and 16 mild branches, 13 and 11 moderate branches, 29 and 25
severe branches, 20 and 24 branches of occlusion. The consistency of carotid artery ultrasound and
head-neck TCA in evaluating the degree of carotid artery stenosis was Kappa=0.788, with extremely
high consistency (P<0.05). Carotid artery ultrasound showed that the peak systolic velocity (PSV) and
end-diastolic velocity (EDV) of the internal carotid artery of patients with mild, moderate, and severe
stenosis and occlusion were significantly higher than those of the control group (P<0.05), and the
pulsatility index (P1) and average blood flow velocity (Vm) of middle cerebral artery of patients with
severe stenosis and occlusion were significantly lower than those of control group (P<0.05). The PSV
and EDV of the internal carotid artery in patients with cerebral infarction and carotid artery stenosis
from low to high were mild stenosis, moderate stenosis, severe stenosis and occlusion (P<0.05). The
Pl and Vm of middle cerebral artery in patients with severe stenosis and occlusion were significantly
lower than those of patients with mild and moderate stenosis (P<0.05), and the open rate of side limb
circulation in patients with severe stenosis and occlusion was greater than that of patients with mild
and moderate stenosis (P<0.05), and the open rate of side limb circulation of patients with occlusion
was greater than that of patients with severe stenosis (P<0.05). There were no significant differences in
the cerebral hemodynamic parameters of the frontal lobe, temporal lobe, and basal ganglia among the
control group, patients with mild stenosis, and patients with moderate stenosis (P>0.05). The cerebral
blood flow in the frontal lobe, temporal lobe, and basal ganglia of patients with severe stenosis and
occlusion were lower than those in the control group (P<0.05), while the cerebral blood volume,
average transit time, and peak time were higher than those in the control group (P<0.05). Conclusion
Carotid artery ultrasound combined with head-neck CTA and CTP can understand the hemodynamic
status of patients with cerebral infarction and carotid artery stenosis, evaluate the degree of carotid
artery stenosis, and provide sufficient imaging information for clinical diagnosis and treatment.
Keywords: Carotid Artery; Vascular Ultrasound; Head-neck CTA; Cerebral Infarction; Carotid Artery
Stenosis; Hemodynamics
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