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Fig. 1 A series of time dependent coronal images time-
SLIP MR images in a normal brain. The high signal
intensity (arrows) on these images indicates
cerebrospinal fluid (CSF) reflux from the third ventricle
to the lateral ventricles through the foramen Monro.
This flow indicates active CSF exchange between the
third ventricle and lateral ventricles.
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Fig. 2 Series of time dependent coronal images time-SLIP MR images in a hydrocephalic brain. a)

CSF does not reflux into lateral ventricles (arrow head) in hydrocephalic brain. b) CSF reflux

into the alteral ventricle from the third ventricle after the ventricular-peritoneal shunting.
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Abstract

Understanding of cerebrospinal fluid hydrodynamics in idiopathic hydrocephalus
(A) Visualization of CSF bulk flow with MRI time-spatial labeling pulse method (time-SLIP)

Shinya Yamada, M.D., Ph.D. and Tadateru Goto, M.D.
Department of Neurosurgery, Tokai University Oiso Hospital

Cerebrospinal fluids (CSF) hydrodynamics in normal and hydrocephalic brain was observed noninvasively us-
ing a time-spatial labeling inversion pulse (SLIP) technique. A time-SLIP technique applied label to CSF in the re-
gion of interest so that CSF became internal CSF tracer. CSF hydrodynamics even in normal brain appeared to be
much different from it was imagine from conventional CSF physiology text books. Various amplitudes of pulsatile
CSF flow were observed in the different regions of the brain. CSF hydrodynamics altered when hydrocephalus
was developed. A time-SLIP CSF flow imaging is helpful to understand CSF hydrodynamics in the normal physi-
ological and hydrocephalic brain. It may be useful to distinguish the hydrocephalus brain from the senile atrophic
brain.

(Clin Neurol 2010;50:966-970)
Key words: Cerebrospinal fluid, Magnetic resonance imaging, cerebrospinal fluid hydrodynamics, Hydrocephalus, time-
Slip method




