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INTRODUCTION

White matter disorders or leukoencephalopathies comprise a large heterogeneous group of disorders that exclusively or predominantly affect the white matter of the central nervous system, grey matter may or may not be involved. White matter abnormalities  may  be  found  in  congenital, inflammatory, infectious, neoplastic, post  traumatic, metabolic, toxic, vascular and degenerative diseases.1
The primary white matter disorders can broadly be divided under two headings- 
1. Dysmyelinating disease: dysfunctional myelination results in abnormal myelin. For e.g Leukodystrophy .
1. Demyelinating  disease : loss of normal  myelin by  myelinoclastic  process.eg multiple sclerosis, acute disseminated encephalomyelitis (ADEM), infectious (for eg. HIV), metabolic and deficiency disorders such as Wernicke’s encephalopathy, osmotic demyelinating syndrome and vitamin B12 deficiency2

Two other terms also deserve mention: “Hypomyelination” refers to the near complete permanent absence of myelination without inclusion of diseases that result in destruction of myelin or the presence of abnormal myelin.“ Retarded myelination” refers to impaired timely, but otherwise normal myelination and is typically the result of chronic, reversible, or irreversible diseases.2 
The differentiation between retarded myelination and hypomyelination is important as retarded myelination is a nonspecific feature observed in almost all children with a delayed development of any cause, whereas hypomyelination comes with a specific differential diagnosis. The differentiation between the two can be made by two MRIs with a significant time interval. Normal myelination occurs mainly in the first 2 years of life. Within the first year of life, there is so little myelin in normal infants that it is not possible to diagnose hypomyelination and hence in such cases it can be defined as an unchanged pattern of deficient myelination on two MRIs at least 6 months apart in a child older than 1 year.2
Very few studies on white matter diseases have been done in India. With the advent of MRI and spreading awareness, more cases of white matter disease are being diagnosed.3








MATERIALS AND METHODS

The study was conducted in the Department of Radio-diagnosis at Gauhati Medical College & Hospital. The patients included in the study were clinically suspected cases of white matter disease referred for MRI. It was a Cross sectional study which included a total of 37 patients and carried out between a period of  April 2016 to September 2017.

RESULTS

The present study was carried out in the department of Radiodiagnosis, Gauhati Medical College & Hospital, Guwahati. A total of 37 cases suspected of having white matter disease on the basis of clinical profile, laboratory profile and/or prior imaging profile underwent MRI examination.

1. Age Distribution:






 The cases encountered in our study were in the age range of 3-70years. Maximum cases were in age group 21-30 years of age (27%)


1. Sex Distribution:




Out of 37  patients included in the study,20 (54%) were males and 17 (45.94%) were females with a Male :Female ratio of 1.17:1.


1. Clinical features and presentation:



In our study, motor symptom was the most common 67.53%) presenting symptom followed by altered sensorium (48.65%) and seizures (37.84%



1. Distribution of cases according to final diagnosis 

	FINAL DIAGNOSIS
	NO OF CASES
	PERCENTAGE(%)

	MULTIPLE SCLEROSIS
	8
	21.62

	ADEM
	5
	13.5

	LEUKODYSTROPHY
	7
	18.92

	PML
	3
	8.11

	HIV ENCEPHALITIS
	2
	5.4

	OSMOTIC DEMYELINATION SYNDROME
	2
	5.4

	NEUROMYELITIS OPTICA
	2
	5.4

	WERNICKE'S ENCEPHALOPATHY
	1
	2.7

	AMYOTROPHIC LATERAL SCLEROSIS
	2
	5.4

	CADASIL
	1
	2.7

	ABRA
	1
	2.7

	PRES
	2
	5.4

	CNS VASCULITIS
	1
	2.7

	TOTAL
	                37
	                           100




In our study, MS was found in 8 patients (21.62%) which makes it the most common white matter disease encountered. This is followed by leukodystrophy found in 7 patients (18.92%), ADEM in 5 patients (13.5%) and PML in 3 patients (8.11%). Only 1 case each of Wernicke’s encephalopathy , CADASIL, ABRA and CNS vasculitis was included.









MRI BASED DIAGNOSTIC ALGORITHM
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                         SPECIAL MRI CHARACTERISTICS  
· GREY MATTER INVOLVEMENT                                                    -  SPINAL CORD INVOLVEMENT
· CONTRAST ENHANCEMENT                                                         - MICROBLEEDS




DISCUSSION 
· In our study, MS was found in 8 patients (21.62%) which makes it the most common white matter disease encountered. This is followed by ADEM found in 5 patients (13.51%). Leukodystrophy in 7 patients (18.92%) and PML in 3 patients (8.1%). Two cases (5.4%) each of HIVE, ODS, PRES, ALS and NMO were studied. Only 1 case each of Wernicke’s encephalopathy, CADASIL and CNS vasculitis was found. In a similar study by Lakhkar et al on 40 patients, MS (37.5%) was the most common white matter disease encountered followed by ADEM (15%),Herpes simplex encephalitis (12.5%),CPM (10%), leukodystrophy (7.5%), PML (5%) 1. ADEM: The findings were consistent with results of  Tenembaum et al who found diffuse subcortical/deep white matter poorly marginated lesions sparing corpus callosum
· NMO: O'Riordan et al found severe myelitis and optic neuropathy similar to that found in our study.  
· PML & HIVE : our findings were consistent with results of Smith et al as multifocal, asymmetric areas of T1and T2 prolongation in the periventricular and subcortical white matter. 
· LEUKODYSTROPHY: Imaging findings correlated with results of Loes DJ et al, Kumar et al & Labauge et al.
· CADASIL: Symmetric specific involvement of external capsule & anterior temporal lobes correlated with results of Shekhan et al
· WE : symmetric involvement of medial thalami , periventricular region of the third ventricle, periaqueductal area, mammillary bodies, tectal plate, and dorsal medulla correlated with results of Zuccoli et al.


CONCLUSION
In our study, we observed that a correct diagnosis could be made in majority of the patients based on MR findings in conjunction with appropriate clinical history and laboratory findings.  Thus we recommend that MRI should be done in patients who are clinically suspected of having a white matter disease where an accurate diagnosis is not possible based on clinical and biochemical criterion alone.
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GLOSSARY OF ABBREVIATIONS

ABRA             -           Amyloid Beta Related Angitis
ADC		-	Apparent Diffusion Coefficient 
ADEM            -           Acute DisseminatedEncephalomyelitis
ALS                -           AmyotrophicLateralSclerosis
AIDS		-	Acquired Immunodeficiency syndrome
Ala		-	Alanine
AMN               -          Adreno Myelo Neuropathy
CADASIL      -           Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts 
                                    and Leukoencephalopathy 
CNS		-	Central Nervous System
CPM               -           Central Pontine Myelinolysis
Cr		-	Creatine
CSF		-	Cerebrospinal fluid
CST                 -           Corticospinal tract 
CT		-	Computed Tomography
DWI		-	Diffusion Weighted Imaging
EBV		-	EbsteinBar Virus
EPM                -          Extra Pontine Myelinolysis
FDA		-	Food and Drug administration
FLAIR		-	Fluid Attenuated Inversion Recovery 
FS		-	Fat suppressed
Glu		-	Glucose
GRE                -           Gradient Echo
HIV		-	Human Immunodeficiency Virus
JC		-	John Cunningham
Lip		-	Lipid
Lac		-	Lactate
MELAS         -            Mitochondrial Encephalopathy , Lactic Acidosis, and Stroke-like 
                                    episodes
MI		-	Myo-inositol
MLD               -          Metachromatic Leukodystrophy
MR		-	Magnetic Resonance
MRI            	-	Magnetic Resonance Imaging
MRS		-	Magnetic resonance spectroscopy
MS                   -          Multiple Sclerosis
NAA		-	N-acetyl aspartate
NMO               -           NeuromyelitisOptica
NMR		-	Nuclear magnetic resonance
OCB                -          Oligoclonal Band
ODS                -          Osmotic Demyelination Syndrome
PML		-	Progressive multifocal leukoencephalopathy
PRES               -          Posterior Reversible Encephalopathy Syndrome
Sag		-	Sagittal
SE		-	Spin echo
STIR		-	Short tauinversion recovery
T1W, T2W	-	T1/T2 Weighted
VWM              -           Vanishing White Matter
VLCFA           -           Very Long Chain Fatty Acid
WE                  -           Wernicke’s encephalopathy
WM                -            White matter








CLINICAL HISTORY


LABORATORY INVESTIGATIONS


MRI FEATURES
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