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Introduction and Aim of the Work &

INTRODUCTION

Several methods have been proposed, mainly using
conventional MR modalities like T1, FLAIR, or T2 images and
enhanced MRI to delineate lesions. Enhanced MRI is reported as
the most sensitive measure of short-term MS activity and is
widely used to monitor disease evolution, either natural or
modified by treatment (Uysal . Ender, et al., 2007).

Trials have shown that an early diagnosis can make a big
difference to the efficacy of MS drug treatments. Non-
conventional MR techniques are becoming increasingly important
in preclinical and clinical trials as companies move forward in
developing disease-modifying therapies (DMTs)( Commowick.
Olivier, et al.,2008).

Diffusion MRI is one of the non-conventional MRI
techniques used for the assessment of multiple sclerosis. During
typical diffusion periods, water molecules move in the brain on
average over distances bouncing, crossing, or interacting with
many tissue components such as cell membranes, fibers, or
macromolecules. The overall effect observed in a diffusion MRI
reflects on a statistical basis as the displacement distribution of
water molecules present within a voxel (Mori and Van Ziji,
2002).
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In WM fiber tracts, organized bundles of axonal membranes
and myelin sheaths present substantial barriers to diffusion,
especially in directions perpendicular to that of the fibers. The
architecture of the axons in parallel bundles, and their myelin
sheaths, facilitate the diffusion of the water molecules
preferentially along their main direction. Such preferentially
oriented diffusion is called anisotropic diffusion (directionally
dependant) (Mori and Van Zijl,2002).

The 3-D imaging of anisotropy is an extension of diffusion
MRI. If a series of diffusion gradients are applied that can
determine at least 3 directional vectors, it is possible to calculate,
for each voxel, a tensor that describes the 3-dimensional shape of
diffusion. The fiber direction is indicated by the tensor’s main
eigenvector. This vector can be color-coded, yielding cartography
of tracts’ position and direction. The brightness is weighted by the
fractional anisotropy which is a scalar measure of the degree of

anisotropy in a given voxel. (Lazar et al., 2003).
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Imaging findings include the apparent diffusion coefficient
(ADC) which is a measure of the magnitude of molecular motion
divided by overall diffusivity, and fractional anisotropy (FA),
which is the measure of the portion of the diffusion tensor that
results from anisotropy (i.e, a measure of the directionality of the
molecular motion of water ); Mean diffusivity (MD) or trace is a
scalar measure of the total diffusion within a voxel. These

measures are commonly used clinically MRI (Lazar et al., 2003).
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AIMm OF WORK
To evaluate the role of DTI in the examination of the brain
white matter that shows normal appearance on conventional MRI
sequence in a patient with M.S, thus assessing its ability to detect

early abnormalities at diffusion level.
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Review of Literature
Multiple sclerosis

Multiple sclerosis (MS) is an immune-mediated,
inflammatory demyelinating disease of the central nervous
system (CNS) that leads to irreversible disability and currently
Is estimated to affect 1 million people in the United States and
more than 2 million people globally (Goldschmidt and
McGinley,2021).

In 85% of patients, MS starts with a clinically isolated
syndrome (CIS), a first clinical episode of CNS demyelination.
A CIS can remain a single event but can also be followed by
the relapsing disease MS. Multiple sclerosis is diagnosed based
on clinical or magnetic resonance imaging (MRI) evidence of
dissemination in space (DIS) and time (DIT). The diagnostic
criteria for MS evolved over the years to diagnose MS earlier

and more easily (Mescheriakova et al, 2018).

The diagnosis of MS is primarily clinical and is
dependent on the demonstration of neurologic signs and
symptoms after white matter lesions. To distinguish MS from
other conditions with similar neurologic manifestations, several
criteria including McDonald criteria have been proposed.
(Huang et al, 2017).




