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Automated Quantification Technology for Cerebrospinal Fluid Dynamics Based on
Magnetic Resonance Image Analysis
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Time-spatial labeling inversion pulse (Time-SLIP) technology, which is a non-contrast-enhanced magnetic resonance imaging (MRI) technology for
the visualization of blood flow and cerebrospinal fluid (CSF) dynamics, is used for diagnosis of neurological diseases related to CSF including idiopathic
normal-pressure hydrocephalus (iNPH), one of the causes of dementia. However, physicians must subjectively evaluate the velocity of CSF dynamics

through observation of Time-SLIP images because no quantification technology exists that can express the values numerically.

To address this issue, Toshiba, in cooperation with Toshiba Medical Systems Corporation and Toshiba Rinkan Hospital, has developed an automated
quantification technology for CSF dynamics utilizing MR image analysis. We have confirmed the effectiveness of this technology through verification
tests using a water phantom and quantification experiments using images of healthy volunteers.
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Principle of CSF dynamics imaging using Time-SLIP

SN

2. @RS T4 7DTime-SLIPE{& — 5\ 27 CSEFH i
TSNS X § ORI TR TE %,

Time-SLIP images of healthy volunteer
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Flow of CSF dynamics quantification method
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Creation of CSF existence probability map
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Calculation of CSF flow velocity using acquisition times and corresponding
traveling fluid positions
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Example of results of segmentation of labeled fluid regions (red)
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Comparison of laminar peak velocity and velocity obtained by newly developed

technology
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Prepontine cistern region
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Examples of results of segmentation of labeled CSF regions (red)
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Comparison of CSF velocities obtained by manual annotation and newly
developed technology
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