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ABSTRACT

Objective To explore the application of magnetic resonance high resolution vessel wall imaging (HR-
VWI) in the quantitative analysis of stroke-related vascular bed plaques and its relationship with infarct
volume and leptomeningeal collateral circulation (LMC). Methods The clinical data of 50 patients
with ischemic stroke from January 2018 to December 2020 were retrospectively analyzed, and 50
patients with transient ischemic attack (TIA) were used as controls. All patients underwent magnetic
resonance three-dimensional HR-VWI imaging examination. The quantitative indicators of middle
cerebral artery (MCA) plagues were compared between the two groups, including lumen area (LA) of
maximal lumen narrowing (MLN) and referential lumen (RL), outer wall area (OWA), wall area of MLN
(WAMLN), vascular stenosis degree, plaque burden and remodeling index. The correlation between
MCA stenosis rate, plaque burden, remodeling index and infarct volume and vulnerable plague was
analyzed. The quantitative indicators of MCA plaques were compared between poor leptomeningeal
collateral circulation (LMC) group and good LMC group, and ROC curves were drawn to explore the
value of quantitative indicators of plaque in predicting the poor LMC. Resufts LAMLN in stroke group
was significantly lower than that in TIA group (P<0.05), and the OWAMLN, WAMLN, plaque burden
and remodeling index were significantly higher than those in TIA group (P<0.05). MCA stenosis rate
in patients with stroke was positively correlated with infarct volume (P<0.05), and plaque load was
positively correlated with infarct volume and vulnerable plaques (P<0.05), and remodeling index was
positively correlated with vulnerable plagues (P<0.05). Stenosis rate, plague burden and remodeling
index in poor LMC group were significantly higher than those in good LMC group (P<0.05). The areas
under ROC curves of MCA stenosis rate, plague load, remodeling index and the combination of the
three in predicting poor LMC were 0.755, 0.862, 0.676 and 0.919 respectively (P<0.05). Conclusion HR-
VWI quantitative analysis of MCA stenosis plague in stroke is helpful to evaluate the disease condition,
plague vulnerability and status of leptomeningeal collateral circulation.

Keywords: Ischemic Stroke; Magnetic Resonance; High Resolution Vessel Wall Imaging; Stenosis Rate;
Plaque Burden; Quantitative Analysis
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