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ABSTRACT

Objective To evaluate the relationship between plaque steepness and hemodynamics in middle cerebral
artery (MCA) stenosis based on high-resolution magnetic resonance imaging and computational fluid
dynamics. Methods Eighty consecutive patients with recent ischemic stroke, transient ischemic attack who
accompanying with unilateral atherosclerotic MCA stenosis (50%-99%) were prospectively recruited. All
patients underwent cross-sectional scan of the stenotic MCA vessel wall. The parameters and features of
the plaque, vessel wall, translesional wall shear stress ratio (WSSR), wall shear stress in stenosis (WSS) were
obtained. The patients were divided into symptomatic group and asymptomatic group. The differences
in plaque, vessel wall ,and hemodynamics were compared between two groups. Correlations between
the plaque steepness and hemodynamics were calculated. Resuifts Of the 80 patients, 31 were divided to
symptomatic group, the other 49 belonged to asymptomatic group. The symptomatic group had a smaller
lumen area (2.33+1.12 VS 2.94+1.06, P=0.024), larger plaque area (4.36.+2.13 VS 2.87+1.38, P=0.001)
, larger remodeling index (1.13+0.21 VS 0.92+0.19, P=0.001), higher WSSR (9.93, 8.42 VS 5.75, 3.68,
P=0.009) and WSS (52.41+16.92 VS 38.37+17.26, P=0.018), larger the radio of height/width (1.24, 1.17
VS 0.94, 0.91, P=0.014) at the most stenotic site. The symptomatic group had more enhanced plaques
(24 vs 13, P=0.03), positive remodeling patients(23 vs 20, P<0.001) than the asymptomatic group. The
ratio of height/width (r=0.879, P<0.001) showed positive correlation with WSSR, respectively. Conclusion
Steepness is an important feature of atherosclerotic plaques, which doesn’t get enough attention in past
researches. Individuals with steep plaque might be more prone to stroke.
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