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Abstract

Abstract: Background: Cognitive impairment is a common concomitant
of multiple sclerosis (MS) at both the earlier and later stages of the
disease. Objective: to study the pattern of cognitive impairment in various
types of MS and its correlation to the results of conventional MRI (c
MRI) and diffusion tensor MRI (DTMRI) of the brain. Methods: this
study done on 40 multiple sclerosis patients (MS) & 20 healthy control
groups, patient group divided into two subgroups 20 RRMS, & 20 SPMS
patients. Cognitive function tests have been done for both groups, ¢ MRI
& DTMRI of the brain have been done for MS group. Results: a
significant difference was found between cases & control in most of
cognitive function tests. Significant difference was found between RRMS
& SPMS in cognitive function test & DTMRI brain results (for corpus
callosum & temporal lobe) being severe in SPMS patients. Significant
difference was found between RRMS & SPMS in ¢ MRI results as
regards to brain atrophy being severe in SPMS patients. Conclusion:
cognitive dysfunction & brain atrophy occurs early in MS. Cognitive
dysfunction was more severe in SPMS than in RRMS patients. DTI brain
of NAWM was correlated with cognitive dysfunction in MS especially in
regions of corpus callosum, temporal & prefrontal lobes.

Keywords: cognitive dysfunction, multiple sclerosis, diffusion tensor
MRI



Introduction

Cognitive decline is common in approximately 40-70% of patients
with multiple sclerosis (MS). Cognitive symptoms are observed across all
disease subtypes but they tend to be more significant in primary and
secondary progressive MS. Cognitive deficits may precede the onset of
MS in so far as 1.2 years. MS patients with early verbal deficits are more
prone to cognitive impairment. Cognitive impairment is known to
progress especially if it occurs early in MS and deterioration of cognitive
dysfunction can be expected over a three year period (Chiaravalloti &
Del uca, 2008; Amato et al., 2010; Bartko et al., 2012; Achiron et al.,
2013; Viterbo et al., 2013).

Cognitive dysfunction is closely associated with functional status
in multiple sclerosis (MS). Individuals with MS who were cognitively
impaired participated in fewer social and vocational activities. MS
patients have a reduced ability to make decisions that could affect
functioning during everyday life. The extent of cognitive decline has
proven to be a significant & independent predictor of handicap in a
patient's work & social activity more than the degree of physical
impairment (measured by extended disability survey scan). MS is a
disease of white matter & grey matter. Both white matter and grey matter
affection are responsible for the cognitive impairement in MS (Rao et al.,
1991; Kessler et al., 1992; Beatty et al., 1995; Hoffmann et al., 2007;
Benedict et al., 2008; Chelune et al., 2008; Shi et al., 2008).

Conventional MRI has been known for several decades in
diagnosis of MS. It has been used for diagnosis of cognitive impairment
in MS by detection of brain atrophy & estimation of T, T, lesion burden.

Brain atrophy can occur early in MS even in the preclinical stage of MS



as clinically & radiologically isolated syndromes. Cognitive impairment

can be presented early in MS (Rao et al., 1989; Summers et al., 2008).

Diffusion tensor imaging (DTI) is an effective means of
quantifying parameters of demyelination and axonal loss. The assessment
of the microstructural alterations of white and grey matter in MS by DTI
may shed light on mechanisms responsible for irreversible disability
accumulation including cognitive impairment. DTI is superior to
conventional MRI in revealing tract injury responsible for cognitive
dysfunction in MS patients (Hoffmann et al., 2007; Roca et al., 2008;
Sbardella et al., 2013).

Other neuroimaging techniques is under investigation may be later
used in early diagnosis of cognitive dysfunction in MS patients as
magnetic resonance spectroscopy (MRS), poisteron emission tomography
(PET), functional magnetic resonance imaging (f MRI ) (Chiaravalloti &
DeL uca, 2008; Inglese et al., 2008).



e Aim of work:
Aim of this study is:

e Comparing between relapsing remitting MS (RRMS) &
secondary progressive MS (SPMS) in pattern of cognitive
impairment.

e Correlation between the results of DTI with cognitive function
tests in MS patients with comparison between RRMS & SPMS
in results of DTI.

e Correlation between the findings of conventional MRI with
cognitive function tests in MS patients with comparison
between RRMS & SPMS in findings of conventional MRI.



