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Application of quantitative analysis of high—resolution craniocervical vessel wall MR imaging in
plaque burdens in stroke-related vascular beds
ZHENG Yan-long, WU Li-peng, ZHANG Yang, ZHANG Xi, ZHAO Qi-li, WANG Qiu-yan
(Magnetic Resonance/CT Department, Langfang Municipal People’s Hospital, Langfang Hebei 065000, China)

Abstract: Objective: To explore the application of high-resolution craniocervical vessel wall MR imaging in the quantita-
tive analysis of carotid artery plaque burdens in stroke-related vascular beds. Methods: One hundred in-hospital patients with
ischemic stroke from December 2018 to December 2020 were selected as study group, and 50 asymptomatic risk individuals
and 50 healthy volunteers were enrolled as control group. All selected subjects underwent plain and contrast—enhanced high—
resolution vessel wall MR imaging examinations. Parameters of the carotid vessel wall on the ischemic and non-ischemic sides
of study group were recorded. The study group was further classified into good prognosis group and poor prognosis group ac-
cording to the presence or absence of the brain death due to irreversible damages. Ischemic side carotid wall parameters of
two subgroups were analyzed, and their predictive value for disease prognosis and correlation with the National Institutes of
Health Stroke Scale(NIHSS) were also explored. The control group was followed up for two years, and further divided into dis-
ease group and normal group according to the presence or absence of ischemic stroke. Carotid artery wall parameters and
their predictive value were analyzed in both groups. Results: The lumen area of the ischemic side was smaller than that of
non—ischemic side, and the total vessel area, wall area and mean normalized wall index were larger than those of non-is-
chemic side(P<0.05). The lumen area of good prognosis group was larger than that of poor prognosis group, and the total ves-
sel area, wall area and mean normalized wall index were smaller than those of poor prognosis group (P<0.05). The area under
the receiver operating characteristic curve (AUC) of the combined test of carotid wall parameters for prognosis prediction in is-
chemic stroke patients was the largest AUC (0.824). The lumen area was negatively correlated with NIHSS in study group (P<
0.05). The lumen area of the disease group was smaller than that of normal group, and the total vessel area, wall area and
mean normalized wall index were larger than those of normal group (P<0.05). The AUC of the combined test of carotid wall
parameters for disease onset prediction in asymptomatic risk individuals was the largest AUC (0.838). Conclusion: Carotid
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artery wall parameters are of great value in detecting the prognosis of ischemic stroke and the incidence of ischemic stroke in

asymptomatic risk population. Furthermore, patients with larger the lumen area suffer a more severe neurological injury.
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Figure 1. Imaging results of integrated craniocervical vessel wall in patients with ischemic stroke. Figure la: The M1 segment of the
right middle cerebral artery is occluded, with about 90% of the T, vascular enhancement lumen narrowing and significantly enhanced plaques;
Figure 1b: Severe stenosis of the M1 segment of the right middle cerebral artery, enhancement of T, blood vessels, approximately 86% of vas-
cular stenosis, and mild enhancement of plaques; Figure lc: Severe stenosis of the M1 segment of the left middle cerebral artery, T, en-

hanced vascular display, 90% stenosis of the left plaque, and significant enhancement of the plaque.
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Figure 2.

ROC curve of carotid artery wall parameters com-

bined to detect the prognosis of ischemic stroke.
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Figure 3. correlation between carotid artery wall parameters

and NIHSS in the study group.
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Figure 4. Imaging of the carotid artery
wall in the two groups. Figure 4a: Internal
carotid artery occlusion is not shown; Figure 4b:
Left internal carotid artery wall thickening, local

plaque visible slightly high signal, plaque surface

is not regular.
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ROC curve of carotid artery wall parameters com-
bined to detect the incidence of ischemic stroke in asymptomatic
risk population.
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