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Elucidating pathophysiology of normal pressure hydrocephalus using a novel fluid
dynamic analysis of cerebrospinal fluid
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We proposed oscillatory shear stress (0SS) for 4D Flow MRI. Additionally,
the f-value (%) calcutated by IVIM MRI serves as a quantitative measure of the subtle pulsatile
motion of CSF. Furthermore, we found that the subarachnoid space gradually enlarges with age in
normal volunteers, while ventricular size remains stable until age 60. However, after the age of 60,

ventricles enlarge along with the enlargement of the foramina of Magendi and Luschka.

Moreover, we developed the first Al model capable of automatically extracting four regions from 3D
MRI scans: the CSF space, ventricles, high parietal convexity subarachnoid space, and the Sylvian
fissure and basal cisterns. Furthermore, based on these extracted subregions, we developed the
second Al model that identifies Dispro?ortionatelﬁ Enlarged Subarachnoid-space Hydrocephalus (DESH),
ventricular enlargement, tightened sulci in the high convexity region, and dilatation of the
Sylvian fissure.
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