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INTRODUCTION

The Cerebrospinal Fluid (CSF) flow is influenced by
twoseparate processes; the circulationof the CSF from its
formation sites to its absorption sites (i.e., bulk flow) and an
oscillatory (back and forth) flow during the cardiac cycle
(pulsatile flow) (Alperin et al., 2006). Phase contrast MRI non
invasively displays this pulsatory CSF motion and allows
assessment of its amplitude (Bhadelia et al., 1997).

Cine phase contrast MRI has many advantages other than non
invasivenessincluding no need for patient preparation or
contrast media injection, no ionizing radiation exposure and
overall examination duration less than 15 min(Unal et al.,
2009).Moreover, it is extremely sensitive, even to slow flow
(Schroeder et al., 2000).

Phase contrast MR flow studies can be used as a selective
noninvasive method for establishing the diagnosis of normal
pressure hydrocephalus (Al-Zain et al., 2008),to discriminate
between communicating hydrocephalus andnon communicating
hydrocephalus, to localize the level of obstruction in
obstructive hydrocephalus, to differentiate between arachnoid
cysts and subarachnoid space enlargement and to determine
whether arachnoid cysts communicate with the subarachnoid
space (Yildiz et al., 2006).
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Cine phase-contrast MR imaging for CSF flow evaluation may
be a useful adjunct to routine MR imaging in the evaluation of
the cystic malformations of the posterior fossa because it can
improve the specificity in differentiating such malformations
(Yildiz et al., 2006). Phase contrast cine MR imagingis
considered a reliable method for evaluating the patency of a
third ventriculostomy (Fukuhara et al., 1999) and has been
adopted for the assessment of CSF flow in a variety of
disorders including Chiari I malformation and syringomyelia
(Wentland et al., 2010).
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Aim ofF THE WORK

Aim of this work is to emphasize the role of phase contrast
MRI in evaluation of CSF flow in relevantpathologies.
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Chapter (1): Anatomical and Physiological Basis for CSF Pathway

ANATOMICAL AND PHyYsIoLoGIcAL BAsis
FOR CSF PATHWAY

A- The anatomy of ventricular system:

The cerebral ventricular system consists of a series of
interconnecting spaces and channels within the brain (Figure 1)
which are derived from the central lumen of the embryonic
neural tube and the cerebral vesicles to which it gives rise:

e Two lateral ventricles.
e Third ventricle.

e Fourth ventricle (Crossman, 2005).
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Figure (1): ventricles of the brain. Labels” R.SP. recessus suprapinealis;
R.P., recessus pinealis inferius; A.S., aqueduct of Sylvius; F.M., foramen
of Monro (Cunningham and Romans, 1993).

» Lateral Ventricle:

Within the cerebral hemisphere lies the lateral ventricle.
Viewed from the lateral aspect, the lateral ventricle has a
roughly C-shaped profile (Figure 1) with an occipital tail. It is
divided into a body and frontal (anterior), occipital (posterior)
and temporal (inferior) horns.

Frontal (anterior) horns

Passes forward and lateralward from the interventricular
foramen into the frontal lobe. Its floor is formed by the upper
surface of the corpus callosum. It is bounded medially by the
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anterior portion of the septum pellucidum and laterally by the
head of the caudate nucleus. Its apex reaches the posterior
surface of the genu of the corpus callosum (figure 2) (Ryan
andNicholas, 2004).

Great longitudinal fissure

Corpus callosum (genn)

Anterior hormn of
lateral ventricle

Caundate nucleus

Candate nucleus
(in section)

Corpus callosum (genu)

Great longitudinal fissure

Figure (2): Coronal section through the frontal lobes and the anterior
horns of the lateral ventricles (Cunningham and Romans, 1993).

The body of the lateral ventricle lies within the frontal and
parietal lobes, and extends from the foramen of Monro to the
splenium of corpus callosum (Figure 1). The bodies of the two
ventricles are separated by the septum pellucidum, which
contains the columns of the fornices in its lower edge (Figure
3). The inferior limit of the body and its medial wall are formed
by the body of the fornix. The coronal profile of the body is a
flattened triangle with an inward bulging lateral wall formed by
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