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INTRODUCTION 

ultiple sclerosis (MS) is a relatively common acquired 

chronic relapsing demyelinating disease involving the 

central nervous system, and is the second most common cause 

of neurological impairment in young adults after trauma. 

Characteristically, and by definition, multiple sclerosis is 

disseminated not only in space (i.e multiple lesions in different 

regions of the brain) but also in time (i.e. lesions occur at 

different times) (Sarbu et al.,     ). 

Multiple sclerosis (MS) is a chronic idiopathic disease of 

the central nervous system (CNS). Inflammation, 

demyelination and axonal injury are most typical pathological 

features, but their underlying pathogenetic mechanisms are still 

unclear (Barnett et al.,     ; Lassmann et al.,     ).  

In most of the cases MS starts between adolescence and 

the sixth decade, with a peak at approximately    years of age 

(Brust,     ) and follows a relapsing-remitting course with 

clear defined relapses with no apparent clinical deterioration 

between the relapses. Each MS patient follows his/her 

individual disease course (Gilmore et al.,     ). 

MR is the most sensitive technique for detecting MS 

lesions and has proved to be an important paraclinical tool for 

diagnosing MS and monitoring therapeutic trials (American 

Journal of Neuroradiology,     ). 
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Conventional MRI detects brain abnormalities with great 

sensitivity but does not provide specific information about the 

pathology underlying the detected abnormalities. This could be 

explained in part by the non specificity of T W hyperintensity 

which can rise from edema, mild (reversible) or severe 

(irreversible) chronic demyelination, inflammation, axonal loss 

and gliosis (Hock et al.,     ). 

These short comings prompted using additional MR 

techniques such as diffusion weighted imaging (DWI), 

magnetization transfer imaging (MTI), functional MRI and proton 

magnetic resonance spectroscopy) MRS) (Öz et al.,     ). 

MRS permits the invivo study of certain cerebral 

metabolites thus it offers the possibility of greater pathological 

specificity in lesional areas of MS as well as in normal 

appearing white matter and even in the gray matter (Naryana et 

al.,     ). 
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AIM OF THE WORK 

his work aims to highlight the role of magnetic resonance 

spectroscopy in diagnosis and evaluation of MS patients, 

staging of disease activity and monitoring of treatment 

response. 
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Review of Literature 

Chapter   

ANATOMICAL BACKGROUND 

White matter tracts of the brain: 

hite matter is composed of bundles(axons which are 

ensheathed with mylein), which connect various gray 

matter areas (the locations of nerve cell bodies) of the brain to 

each other, and carry nerve impulses between neurons. Myelin 

acts as an insulator, which allows electrical signals to jump, 

rather than coursing through the axon, increasing the speed of 

transmission of all nerve signals (Klein et al.,     ). 

White Matter (WM) Fiber Classification: 

White Matter (WM) fiber tracts have been classified as 

follows: Association fibers, Projection
 
fibers and Commissural 

fibers (Linnman et al.,     ). 

Association fibers: interconnect cortical areas in each 

hemisphere. 

Projection
 
fibers: interconnect cortical areas with deep 

nuclei, brain stem,
 
cerebellum, and spinal cord. 

Commissural fibers: interconnect similar
 
cortical areas 

between opposite hemispheres.  
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