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ABSTRACT

Objective To investigate the diagnostic value of phase-contrast magnetic resonance imaging
(PC-MRI) technique for smog and to analyze its application value in recurrence after
revascularization. Methods Eighty patients with smog disease in our hospital from January
2011 to January 2021 were selected as the study group, and another 80 patients with healthy
physical examination in the same period were selected as the control group. Both groups were
examined by PC-MRI technique, and the levels of hemodynamic parameters [internal carotid
artery, external carotid artery, superficial temporal artery, vertebral artery blood flow velocity,
blood flow, area of vascular lumen of interest (ROIl)] were compared between the two groups
to evaluate the diagnostic value of each parameter for smog disease. External carotid artery,
superficial temporal artery, vertebral artery blood flow velocity, blood flow, vascular lumen
ROI area, and analyze the relationship between each parameter and postoperative recurrence.
Results The blood flow of the internal carotid artery in the study group was smaller than that of
the control group, the blood flow of the external carotid artery and vertebral artery was larger
than that of the control group, and the blood flow, flow velocity, and vascular lumen ROl area of
the superficial temporal artery were smaller than those of the control group (P<0.05). Spearman
correlation analysis showed that internal carotid artery blood flow, superficial temporal artery
blood flow, blood flow velocity, and vascular lumen ROI area were negatively correlated with the
occurrence of smog (r=-0.476, -0.461, -0.503, -0.459), and external carotid artery and vertebral
artery blood flow were positively correlated with the occurrence of smog (r=0.422, 0.477)
(P<0.05) . ROC curve analysis, the AUCs for the diagnosis of smog in the internal carotid artery,
external carotid artery, vertebral artery blood flow, superficial temporal artery blood flow, blood
flow velocity, and vascular lumen ROI area were 0.767, 0.778, 0.828, 0.821, 0.749, and 0.748,
respectively, all of which were >0.7, and the AUC for the combined diagnosis of the above
parameters was 0.921 (95% Cl. 0.867-0.957), which was greater than each parameter alone;
cerebral angiography Suzuki stage and stenosis degree were higher in recurrent patients than
in the non-recurrent group, and internal carotid artery blood flow, superficial temporal artery
blood flow, blood flow velocity, and vascular lumen ROl area were smaller than in the non-
recurrent group, and external carotid artery and vertebral artery blood flow were greater than
in the non-recurrent group (P<0.05); correction for cerebral angiography Suzuki stage, stenosis
degree, and other Before and after correction for other factors such as cerebral angiographic
Suzuki staging and degree of stenosis, internal carotid artery, external carotid artery, vertebral
artery blood flow, superficial temporal artery blood flow, blood flow velocity, and vascular
lumen ROI area had significant effects on postoperative recurrence (P<0.05). Conclusion PC-
MRI technique can evaluate the hemodynamics of patients with smog, and the combination
of its relevant parameters such as blood flow, blood velocity, and vascular lumen ROl area can
improve the diagnostic efficacy of smog, and it can be used as a basis for assessing the risk of
recurrence after revascularization.

Keywords: Phase Contrast Magnetic Resonance Imaging; Smog; Hemodynamics; Vascular Lumen Area Of
Interest; Recurrence
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