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ABSTRACT

Objective To investigate the value of radiomics models based on three-dimensional high-resolution
magnetic resonance vessel wall imaging (3D HRMRVWI) for assessing high-risk plaque vulnerability
in the middle cerebral artery. Methods Clinical and imaging data of 358 patients with middle cerebral
artery atherosclerosis were retrospectively analyzed. All patients were divided into symptomatic and
asymptomatic groups based on clinical symptoms and imaging examinations. They were randomly
divided into training and test sets in the ratio of 7:3. Regions of interest were depicted in HRMR-VWI
multiple sequences using ITK-SNAP software, and radiomics features were extracted using PyRadiomics
software package.Construct conventional image feature model, HRMR-VWI multi-sequence models
and combined model, and validate each model in the test set. The diagnostic efficacy of each modelfor
plaque vulnerability in the training and test sets was evaluated using receiver operating characteristic
curve, calibration curves, and decision curves. Results A total of 194 patients were included.Intraplaque
hemorrhage and degree of plague enhancement were independently associated with symptomatic
middle cerebral artery plaques. The area under the curve (AUC) of the combined model was the
highest in the training and test sets, reaching 0.898 and 0.885, respectively, and the differences
between the models were not statistically significant(P>0.05). Calibration and decision curve analysis
showed that the combined model had better efficacy. Conclusion The combined model combining 3D
T1WI pre-and post-contrast with conventional imaging features can better identify high-risk plaques,
which is valuable for identifying vulnerable plaques in patients with middle cerebral atherosclerosis.
Keywords: High-resolution Magnetic Resonance Vessel Wall imaging;Atherosclerotic Plaque;Middle
Cerebral Artery;Ischemic Stroke, Radiomics
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