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Application of 4D Flow MRI in the Analysis of
Hemodynamics in Parent Arteries of Aneurysms*
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ABSTRACT

Objective To analyze the hemodynamic characteristics of the parent arteries of saccular intracranial
aneurysms using 4D FLOW MRI blood flow imaging technology, and to explore its application value
in the formation and diagnosis of aneurysms. Methods The study enrolled 64 patients with saccular
intracranial aneurysms who visited the Second Affiliated Hospital of Anhui Medical University from
January 2020 to June 2024. All patients underwent 4D FLOW MRI examination, and the morphological
features and hemodynamic parameters of the parent arteries and their symmetric counterparts were
recorded. Independent predictive factors associated with the parent arteries were selected through
intergroup comparisons, univariate, and multivariate Logistic regression analysis. Furthermore, the
receiver operating characteristic (ROC) curves were plotted, and the area under the curve (AUC) was
calculated to assess the diagnostic efficacy of the hemodynamic parameters. Results The WSSave,
WSSmax, and WSSTGave at the neck entrance of the aneurysm were all significantly higher than those
at the symmetric positions of the contralateral artery (P<0.05), with WSSave being an independent
predictive factor for the diagnosis of the parent artery, and the AUC value was 0.745. Conclusion
Abnormal hemodynamic parameters may be one of the important factors influencing the formation
of aneurysms. Hemodynamic parameters based on 4D FLOW MRI can effectively distinguish parent
arteries, providing a new basis for the diagnosis and clinical management of aneurysms.
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