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Differential diagnosis of white matter diseases in the 
tropics: An overview
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Abstract

In hospitals in the tropics, the availability of magnetic resonance imaging (MRI) facilities in urban areas and especially in teaching institutions 
have resulted in white matter diseases being frequently reported in a variety of clinical settings. Unlike the west where multiple sclerosis 
(MS) is the commonest white matter disease encountered, in the tropics, there are myriad causes for the same. Infectious and post 
infectious disorders probably account for the vast majority of these diseases. Human immunodeficiency virus (HIV) infection tops the list of 
infective conditions. Central nervous system (CNS) tuberculosis occasionally presents with patchy parenchymal lesions unaccompanied 
by meningeal involvement. Human T cell leukemia virus (HTLV) infection and cystic inflammatory lesions such as neurocysticercosis 
are important causes to be considered in the differential diagnosis.  Diagnosing post infectious demyelinating disorders is equally 
challenging since more than a third of cases seen in the tropics do not present with history of past infection or vaccinations. Metabolic 
and deficiency disorders such as Wernicke’s encephalopathy, osmotic demyelinating syndrome associated with extra pontine lesions 
and Vitamin B12 deficiency states can occassionaly cause confusion in diagnosis. This review considers a few important disorders 
which manifest with white matter changes on MRI and create diagnostic difficulties in a population in the tropics.
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Introduction

Patients in developing countries consult doctors 
depending on the severity of their disease, proximity 
of specialist care and availability of aff ordable medical 
care. Medical records of past events are oft en unavailable 
and long term follow up data is poor. Laboratory 
evaluation has to be carefully planned based on history, 
circumstantial evidence and clinical examination. Very 
oft en the diagnostic workup of a patient is determined 
by the abnormalities seen on the MRI. Preceding history 
of fever, weight loss, and arthralgia, seizures at the onset 
of illness, palpable lymph nodes on examination and a 
raised erythrocyte sedimentation rate are some of the 
features that guide further investigations. 

In  th is  review,  acute  or  subacute  d isorders 
presenting as white matter diseases clinically or 
those where imaging demonstrates predominantly 
white matter disorder have been included. Signs 
attributable to white matter involvement include 
involvement of corticospinal tracts, optic nerve, 
medial  longitudinal  fasciculus intracranially 
and partial cord syndromes affecting the spinal 

cord. Rarely these disorders may present with 
grey matter involvement in the form of seizures 
and cognitive impairment. The list of conditions 
causing white matter abnormalities on imaging is 
exhaustive and only those conditions which are 
common due to prevailing conditions in the tropics 
will be discussed [Table 1].

Infectious causes of white matter diseases

Human Immunodefi ciency Virus (HIV)
Patients  may present  for  the f irst  t ime with 
neurological deficits which necessitate imaging 
and then be found in the course of further work 
up to be HIV positive [Figure 1A and B] . HIV 
related CNS disorders are varied and may be due 
to the direct effect of the virus or a consequence of 
opportunistic infections, neoplasms and vascular 
diseases. Clinical findings are often nonspecific and 
subtle ranging from focal abnormalities and mild 
cognitive impairment to gross deficits and altered 
sensorium. Radiological features overlap the various 
disease subtypes. The abnormalities may be either 
diffuse or patchy.
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Diffuse white matter disease

HIV Encephalopathy (HIVE)
Direct involvement of the brain by HIV is the 
most common cause of neurological disease.[1] 
Approximately 30% of HIV positive individuals 
manifest HIVE which is characterized by progressive 
dementia followed later by pyramidal and cerebellar 
dysfunction. Computerized tomography (CT) may 
show merely cerebral atrophy. Progression of disease 
results in the classical appearance of confluent, 
bilateral and symmetrical white matter lesions seen 
as diffuse white matter changes in the periventricular 
region and centrum semiovale, with relative sparing 

of the subcortical white matter and posterior fossa 

structures. On MRI these lesions have high T2 and 
isointense T1 intensity signals and there is no mass 
effect or contrast enhancement.

Diffuse Cytomegalovirus (CMV) encephalitis
Both clinical and radiological features of CMV 
encephalitis mimic HIVE. It is very often detected 
as  an autopsy f inding. [2] Pat ients  with CMV 
encephalitis have had acquired immunodeficiency 
syndrome (AIDS) for a longer duration and may 
have a more rapidly progressive dementia, lower 
CD4 counts and shorter survival period than HIVE 
patients.[3] 

Table 1: Differential diagnosis of white matter 
diseases of the central nervous system

Infl ammatory demyelinating diseases 
1. Infectious

-  Human Immunodefi ciency Virus and associated infections

-  Human T cell leukemia Virus    

-  Tuberculosis 

-  Syphilis

-  Viral encephalitis 

-  Cystic infl ammatory diseases - Neurocysticercosis

-  SSPE and other slow viral diseases  

-  Lyme disease

-  Whipple’s disease

2. Infl ammatory  

A  Acute disseminated encephalomyelitis 

 post infectious

 post vaccinial

B  Site specifi c demyelinating disorders-

 Transverse myelitis 

 Neuromyelitis optica

 Brainstem encephalitis

C  Multiple sclerosis 

D  Hashimoto’s encephalopathy

C  Behcet syndrome

E  Neurosarcoidosis

3. Metabolic/Nutritional 

-  Wernicke’s encephalopathy 

-  Osmotic demyelination syndrome

-  Subacute combined degeneration (Vitamin B12 defi ciency) 

4. Mitochondrial disorders.

-  Mitochondrial encephalopathy with stroke like episodes 

(MELAS)

-  Leigh’s syndrome

-  Leber’s optic atrophy

5. Vascular 

A.  Vasculitis -  systemic lupus erythematosis, antiphospholipid 

antibody syndrome, Isolated angitis of the CNS

B.  Vasculopathy - Moya Moya disease, Retino coclear 

vasculopathy of Susac, CADASIL

C  Cerebral venous thrombosis 

6. Neoplastic -Gliomatosis cerebri

-  Primary CNS Lymphoma 

-  Paraneoplastic syndrome.

7. Other

A  Degenerative disorders - Spinocerebellar Ataxia 

Leukodystrophies

B   Radiation

C   Toxic- Carbon monoxide Clioquinol, Chemotherapy 

(Methotrexate,5 fl uo uracil)

D  Reversible posterior leuco encephalopathy

Figure 1: 26 year male presented with acute onset paraparesis, 
retention of urine, and disorientation. One month earlier he had 
right focal motor seizures with transient post ictal weakness for 
which he had been investigated elsewhere with no details. MRI 
brain [Figure 1A] on T2W images showed large hyperintense 
lesions in the temporal and parietal subcortex on the right side 
with scattered small hyperintense lesions predominantly in 
subcortical white matter of the opposite hemisphere. MRI of the 
spinal cord [Figure 1B] on T2W images showed liner hyperintense 
lesion in the dorsal cord which enhanced moderately following 
intravenous contrast. He was HIV positive and succumbed 
shortly thereafter.Autopsy of the brain lesion confirmed the 
clinical diagnosis of progressive multifocal leucoencephalopathy

A

B
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Patchy white matter disease

Progressive multifocal leucoencephalopathy
Progressive multifocal leucoencephalopathy (PML) 
is a rapidly progressive AIDS-defining disease of 
the CNS caused by the JC papovavirus.[4] There are 
no pathognomonic clinical features that define this 
condition. However focal white matt er lesions in an 
immunocompromised patient should always raise the 
possibility of PML. The onset is insidious with progressive 
cognitive impairment combined with symptoms of white 
matt er involvement such as visual defi cits, language 
defi cits, weakness and ataxia. While posterior fossa and 
spinal cord structures may be involved, the cerebral 
hemispheres bear the brunt of damage. Typical imaging 
fi ndings are of patchy areas of low T1 signal and high T2 
signal in the subcortical white matt er. Lesions are oft en 
bilateral and asymmetrical although despite the name 

of the condition it may be unifocal. The lesions exert 
no mass eff ect. There is a parietal predominance; less 
common sites include the posterior fossa, basal ganglia 
and thalamus. Involvement of these central structures is 
due to contiguous spread along the white matt er fi bres 
that traverse them. Diff erentiation between HIVE and 
PML is important since highly active anti-retroviral 
therapy (HAART) therapy has been shown signifi cantly 
to improve survival in patients with PML.[5]  

Herpes viral encephalitis

Clinically there are no pathognomic fi ndings which 
distinguish Herpes simplex virus (HSV) encephalitis 
from other forms of central nervous system (CNS) 
infections. It produces a necrotizing encephalitis in the 
immunocompromised host. It is also more diff use than 
the classic type, which has a predilection for the medial 
temporal and inferior frontal lobes. Poorly defi ned areas 
of edema with scatt ered foci of haemorrhagic signal are 
seen on imaging. In immunocompetent individuals who 
present with an encephalitic illness, treatment can be 
initiated with Acyclovir on the basis of MRI fi nding or 
lateralized defi cits, provided cerebrospinal fl uid (CSF) 
examination has reasonably excluded bacterial and 
tuberculous meningitis.

Varicella-zoster virus (VZV) also causes a multifocal 
encephalitis that predominantly aff ects the white matt er. 
An enhancing margin may be seen at the edge of the 
lesion. 

Other infections

CNS Tuberculosis
Tuberculous meningoencephalitis is an important 
diff erential diagnosis in countries with high prevalence 

for tuberculosis.[6] Diagnosis of CNS tuberculosis, 
especially tuberculous encephalomyelitis, is extremely 
diffi  cult.[7] Clinical manifestations may vary from mild 
headache and low grade fever, to progressive alteration 
in sensorium, seizures and focal defi cits. Fift y percent of 
cases do not have accompanying pulmonary tuberculosis. 
Defi nitive MRI signs of meningeal enhancement and 
hydrocephalus easily help to direct attention to a 
possible infectious etiology. However, focal parenchymal 
enhancements when seen alone on MRI [Figure 2], may 
be diffi  cult to interpret.[8,9] Pathologically these lesions 
may show granulomatous vasculitis and spongiosis 
with reactive gliosis.[10,11] In such situations a mistaken 
diagnosis of ADEM or CNS vasculitis could lead to 
therapy with steroids which would cause a disastrous 
worsening of underlying disease. Disappearance of brain 
lesions aft er initiating anti tuberculous therapy is the 
fi nal proof of diagnosis.[10] 

Neuro syphilis
In the post penicillin era, neurosyphilis presents more 
often with subtle neurological deficits or may be 
asymptomatic.[12] The duration of illness before developing 
neurological complications may be shortened and 
overlap syndromes are common especially in the 
background of HIV infection.[13] Clinical presentation 
may occasionally mimic acute transverse myelitis. 
Syphilitic meningomyelitis is still an important diff erential 
diagnosis for progressive myelopathy in the tropics.
[14] Defi nitive diagnosis is made on CSF examination. 
Moderate lymphocytic pleocytosis, raised proteins and 
a positive VDRL test confi rm the diagnosis. MRI of the 
spinal cord, especially in the dorsal segments shows 

Figure 2: A 52 year old woman was investigated for headache and 
recent onset seizures. Her MRI of the brain showed three discrete 
hyperintense lesions in the right frontal,temporal and parietal subcortex 
which enhanced on contrast. Biopsy of the larger lesion revealed dense 
lymphocytic infi lteration with scattered foci of plasma cells,epitheloid 
cells and Langerhan’s giant cells and surrounding gliosis. A repeat 
MRI done 3 months after starting anti tuberculous therapy showed 
resolution of lesions
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hyperintense discrete lesions in T2W images which 
enhance with gadolinium.[15] On brain MRI multifocal 
white matt er lesions may be seen[16] and occasionally 
positive oligoclonal bands are detected in the CSF[17] 
mimicking MS. Reversal of MRI abnormalities may occur 
following treatment. 

Human T cell leukemia virus (HTLV) Infection
Exclusively seen in the tropics[18] it is an important 
differential diagnosis to be considered in patients 
presenting with progressive myelopathy.The latt er is oft en 
referred to as tropical spastic paraplegia (TSP) or HTLV 
associated myelopathy (HAM).[19] HTLV1 seropositivity 
is high in the Caribbean islands and equatorial Africa 
and has been reported from parts of south America, 
Japan[19] and southern India.[20] Unlike HIV infection, 
neurological complications are low in seropositive 
individuals, myelopathy occurring in only 0.25% of cases.
[21] The average age of onset is 40 years but can range from 
20-70 years. The typical presentation is of progressive 
thoracic myelopathy associated with sensory and 
bladder dysfunction. Optic neuritis has been occasionally 
described. The clinical picture could be easily mistaken 
for primary progressive MS. CSF oligoclonal bands may 
be positive. MRI of the cord usually shows thoracic cord 
atrophy, but MRI brain may show white matt er lesions 
similar to MS.[22,23]

Cystic infl ammatory lesions
Multiple cystic lesions in the brain may give cause 
for some diagnostic confusion. Occasionally post 
infectious demyelinating disorders may present as 
multiple cystic lesions. These lesions may have a 
complete ring enhancement patt ern on contrast MRI.[24] 
Diff erential diagnosis for complete ring enhancing cystic 
lesions commonly include brain abscess, cysticercosis, 
tuberculoma and toxoplasmosis in a tropical country set 
up. Alternatively ADEM may present with cystic lesions 
that have an open ring enhancement patt ern on MRI 
with gadolinium which may be of value in diff erentiating 
demyelinating from nondemyelinating diseases.[25,26] 

Other infections like Lyme’s disease are rare in the tropics 
and all cases of Whipple’s disease reported so far have 
been from the west.

Infl ammatory demyelinating diseases

Many disorders are characterized by wide spread 
demyelination and include autoimmune, infectious, 
toxic, metabolic and vascular etiologies. Conventionally 
however, inflammatory demyelinating disorders 
specifi cally refers to multiple sclerosis (MS) and acute 
disseminated encephalomyelitis (ADEM).

Acute disseminated encephalomyelitis

ADEM is a commonly made diagnosis in tropical countries 
where infections abound and vaccinations especially anti 
rabies vaccination (Semple’s vaccine) are still freely in use. 
Traditionally ADEM has been described as a monophasic 
infl ammatory central nervous system (CNS) disorder 
following viral infections and vaccinations.[27] In practice 
it is a loosely defi ned syndrome encompassing a variety 
of presentations all of which are of presumed post 
infectious etiology. These include monophasic patt ern 
of disease with clinical and MRI evidence dissemination 
of lesions, site specifi c demyelinating disorders such as 
optic neuritis, acute transverse myelitis and brainstem 
encephalitis all of which involve a single clinical site 
but occasionally have MRI evidence of dissemination 
and lastly recurrent forms of ADEM. ADEM occurs 
in 30-40% of patients without preceding infections or 
vaccinations.[28,29]  In the tropics, ADEM may occur 
following non viral infections too. The post malarial 
cerebellar syndrome which is a complication of severe 
Falciparum malaria is a typical example which resembles 
classical ADEM both clinically and on MRI.[30,31] 

Usually aft er a self limiting illness, within a few days to 
weeks, ADEM develops as an acute multifocal neurologic 
illness. Signs and symptoms localizing to the brainstem, 
cerebellum, cerebral hemispheres, spinal cord and cranial 
nerves may occur alone or in varying combinations. There 
are no age specifi c diff erences in clinical presentations, 
though fever, headache and meningism are relatively 
infrequent in adults.[32]

ADEM shares remarkable similarities with multiple 
sclerosis in the sites of clinical involvement and MRI 
characteristics. MRI lesions in ADEM may be larger, more 
symmetric in the cerebral and cerebellar hemispheres 
and also involve the thalamus more oft en than in MS. 
Uniform enhancement of all lesions is considered to 
favour a diagnosis of ADEM since theoretically all lesions 
are of the same age. However the lesions in ADEM 
may evolve over days to weeks and in such situations, 
all lesions may not enhance.[33,34] Presence of Dawson’s 
fi ngers (corpus callosum long axis perpendicular lesions) 
and periventricular lesions favour MS more than ADEM. 
In spite of these distinctions drawn on MRI between 
ADEM and MS, there is no one radiological feature that 
can confi dently distinguish ADEM from the fi rst att ack 
of MS.[35,36]  

ADEM as an entity has no defi nite diagnostic criteria 
and has a heterogenous clinical presentation. Most 
importantly it is a diagnosis of exclusion. Infections 
especially HIV, Mycobacterium tuberculosis and cystic 
infective brain lesions such as neurocysticercosis can 
mimic the disseminated form of disease. Investigations 
have to proceed beyond imaging and include serological 
tests for infections and oft en a lumbar puncture, before 
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starting treatment.  

Acute Transverse myelitis (ATM)
Acute transverse myelitis is a heterogenous condition 
which typically presents with acutely or subacutely 
evolving spinal cord dysfunction. The dorsal spinal 
cord is most commonly involved with rapidly 
worsening paraplegia, bowel and bladder dysfunction 
and a defi nite sensory level. This clinical picture can 
be shared by variety of etiologies including vasculitis, 
neurosyphilis, tuberculous arachnoiditis and HIV 
infection, in a tropical sett ing. In addition, spinal form 
of MS has to be distinguished from post infectious 
ATM. Length of the spinal cord lesion as seen on 
the MRI is an important discriminator.[37] Clinical 
evidence of complete transverse myelitis coupled with 
MRI evidence of infl ammation of the cord extending 
three or more vertebral segments is strongly against 
the diagnosis of MS.[38] Patients with acute partial 
transverse myelitis characterized by MRI lesions 
that are asymmetrically placed and spanning fewer 
than two vertebral segments in length may develop 
MS.[39] 

Neuromyelitis optica
Conventionally neuromyelitis optica (NM0) is 
referred to a monophasic illness characterized by 
simultaneous occurrence of bilateral optic neuritis 
and transverse myelitis.[40] With the recent discovery 
of an immunoglobulin specific for neuromyelitis 
opt ica  (NMO IgG)  i t  has  become a  dis t inct 
entity.[41] New diagnostic criteria were established with 
the discovery of NMO IgG.[42] The clinical evidence 
of optic neuritis and myelitis should be supported 
by MRI of the spinal cord showing involvement of 
three or more contiguous segments. Longitudinally 
extensive transverse myelitis is a feature shared with 
post infectious transverse myelitis [Figure 3A]. It 
is therefore not surprising that NMO IgG has been 
found to be useful in predicting relapses in patients 
presenting with transverse myelitis.[43]  

The role of MRI of the brain with intravenous Gadolinium 
in patients presenting with transverse myelitis cannot be 
over emphasized. Scott  and colleagues[44] found that 
patients with acute partial transverse myelitis in the 
sett ing of normal brain MRI had a low rate of conversion 
(10%) to clinically defi nite MS aft er an average follow-up 
of 61 months. Brain MRI at onset is also an important 
criterion for the diagnosis of NMO. Brain MRI should 
be normal or have nonspecific lesions atypical for 
MS.[45] Brain lesions may accrue over a period of time 
and are typically seen in hypothalamus, thalamus and 
periependymal regions where aquaporin 4 expression 
is high[46] [Figure 3B]. 

Brainstem encephalitis 
It is a post infectious syndrome characterized by 
progressive ophthalmoplegia, ataxia and altered 
sensorium. The MRI [Figure 4] shows evidence of focal 
brainstem demyelination in nearly 30% of patients.[47] Just 
as classical ADEM overlaps with peripheral neuropathy, 
brainstem encephalitis has been described with Guillain-
Barré syndrome.[48] Nerve conduction studies may come 
in handy in diff erentiating fi rst att ack of MS from ADEM 
in this situation.

Mutliple sclerosis
MS is considered to be uncommon in people of non 
caucasian origin.[49] Yet the prevalence of MS has 
dramatically increased in Asian countries such as Japan[50] 
and Iran[51] as evidenced by recent epidemiological studies. 
Hospital in patient statistics in India have shown a nearly 
fourfold increase in admitt ed cases over the last decade 

Figure 3: (A and B) 31 year old male presented with three episodes of 
recurrent myelitis interspersed with one episode of optic neuritis over a 
period of 18 months. Initial MRI brain was normal. MRI of the cervical 
cord showed (Fig. 3A) on T2 W image, a linear contiguous lesion 
spanning more than 3 vertebral segments suggestive of longitudinally 
extensive transverse myelitis. On his fourth hospital admission, he 
presented with headache, disorientation and worsening of lower limb 
power. MRI brain (Fig. 3B) showed large lumpy posteriorly situated 
subcortical lesions. 

A

B
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in comparison to the past.[52] The actual fi gures may be 
still under-represented in tropical countries for a variety 
of reasons. Awareness of MS among doctors and lay 
persons is still very low and specialist care is available to 
a limited few.[53] Prevalence studies of MS and long term 
follow up of patients presenting with clinically isolated 
syndromes suggestive of demyelination are lacking. Most 
studies point to a high involvement of optic nerve and 
spinal cord in MS from Asia as compared to the west.[54,55] 
In a tropical sett ing, MS has to be carefully diff erentiated 
from the pseudo relapses that occur with abrupt tapering 
of steroids in patients with ADEM[56] and from recurrent 
NMO, since the latt er conditions are more likely to be 
prevalent than the former.

Nutritional and Metabolic Disorders

Vitamin B12 defi ciency
Vitamin B12 deficiency presents with progressive 
myelopathy which may sometimes appear to remit and 
relapse. Occasionally it presents as myeloneuropathy with 
cognitive dysfunction. In developing countries alcoholism, 
malnutrition and ileocecal tuberculosis are the common 
causes of Vitamin B12 defi ciency. In a review of 63 case 
of sub acute combined degeneration seen in a period of 
3 years, Aron et al,[57] reported that megaloblastic anemia 
was seen in all their patients. Striking skin changes 
especially hyper pigmentation of extremities and glossitis 
may be noted in nearly a third of patients [Figure 5A]. MRI 
demonstrates diff use and multiple segment involvement 
of cervical cord in majority of the patients, although 
the pathology begins in the thoracic cord [Figure 5B]. 
Characteristic hyperintense signals on T2 W images 
associated with cord edema are seen predominantly 

involving the posterior column of the spinal cord.[58] Early 
recognition of this condition is essential, as it is reversible. 

Wernicke’s encephalopathy (WE)
Traditionally described in the back ground of chronic 
alcoholism, Wernicke’s encephalopathy may occur in a 
variety of other clinical sett ings.[59] The classical triad of 
ocular abnormalities, ataxia and altered sensorium may 
present in only a third of aff ected patients. MRI may show a 
range of abnormalities some of which overlap with ADEM.
[60] These include bilateral and symmetric abnormal signal 
intensity on the T2-weighted and FLAIR images, especially 
in periventricular,  periaqueductal regions and thalami. 
Signal changes may be noted in frontal cortex and deep 
white matt er. Contrast enhancement may be seen in these 
regions and sometimes exclusively in the mammillary 

Figure 5: (A and B) 18 year old male was admitted with progressive 
parapalegia of 3 months duration. Earlier in the year he had similar 
weakness which improved partially when he was admitted to a 
local hospital for fever and upper respiratory infection (review of old 
prescriptions revealed that he had received vitamin supplements). 
Clinically he was anemic and had hyper pigmentation of distal 
extremities (Fig. 5A). Peripheral smear and bone marrow confi rmed 
the diagnosis of megaloblastic anemia. MRI of the spinal cord (Fig. 5B) 
showed on T2W images, linear hyperintense lesion in the cervical and 
upper dorsal cord sparing the anterior column. He improved moderately 
with Vitamin B12 therapy

Figure 4: One week after a febrile illness, a 55 year old man developed 
neurogenic dysphagia accompanied by ataxia and drowsiness. Clinical 
examination revealed ophthalmoplegia, cerebellar signs and sluggish 
deep tendon refl exes. MRI of the brain showed a single hyperintense 
lesion in the pons, On T2 W images which moderately enhanced with 
contrast. He rapidly recovered following intravenous steroids

A
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bodies.[61] Wernicke’s encephalopathy is a medical 
emergency with a mortality rate ranging between 10% and 
20% when untreated. When there is a clinical suspicion, trial 
of intravenous thiamine is essential. The, oft en dramatic, 
clinical improvement confi rms the diagnosis. 

Osmotic demyelination syndrome (ODMS)
Seen in the background of chronic alcoholism and 
accompanying malnutrition, ODMS occurs in the 
sett ing of rapid changes in serum osmolality, typically 
during rapid iatrogenic correction of hyponatremia, less 
commonly in presence of other metabolic disturbances 
associated with osmotic shifts (hyperazotemia, 
hypokalemia, hyperglycemia, and/or ketoacidosis). The 
rapid changes in serum osmolality cause disruption of 
the brain-blood barrier with accumulation of hypertonic 
fl uid in the extra-cellular space. Clinical symptoms, 
such as seizures, dysphagia, pseudo bulbar palsy, 
dysarthria, and movement disorders arise acutely aft er 
the occurrence of osmolality shift s. In the fi rst week 
of illness, the MRI may be normal. By second week 
hyperintense signals may be seen on T2 weighted and 
FLAIR images involving central parts of pons. Contrast 
enhancement is generally not seen.[62] Extrapontine 
myelinolysis with or without pontine myelinolysis can 
occur. The brunt of the damage is in the basal ganglia 
and patients may present with altered sensorium, 
catatonia and extra pyramidal dysfunction. MRI scan 
may show hyperintense signals in the basal ganglia a 
feature shared with ADEM and arboviral encephalitis 
such as Japanese encephalitis.

Mitochondrial disorders

Mitochondrial disease can present acutely and in the 
background of infection. It can sometimes cause a 
relapsing-remitt ing multifocal neurological picture and 
produce multifocal sub cortical white matt er and basal 
ganglia lesions.[63] 

Leigh’s disease typically presents with occulomotor 
dysfunction, bulbar and pyramidal dysfunction 
and obtunded sensorium. MRI findings are very 
characteristic with symmetric hyperintense signals on 
T2 weighted images in basal ganglia and brainstem[64] 
[Figure 6]. Serum and cerebrospinal fluid lactate 
estimation should be included in the work of such 
patients. Magnetic resonance spectroscopy though 
useful is not a commonly available diagnostic modality 
in a developing tropical country scenario.

Mitochondrial encephalopathy with lactic acidosis 
and stroke-like episodes (MELAS) may present like 
MS. Clinical features may occur in late childhood or 
even into adulthood. Transient visual loss, ataxia, 
hemiparesis often accompanied by headache and 

seizures are the common features. MRI may show 
multifocal hyperintense lesions on T2 weighted images 
in the white matt er and basal ganglia. Lactic acidosis is 
best detected during an acute relapse.

Other causes

CNS malignancies may mimic white matt er disease, in 
the MRI era. Both CNS lymphoma and MS are multifocal 
white matter lesions that can share the features of 
similar CSF fi ndings[65] and show dramatic response to 
steroids.[66] Glioma especially of the brainstem may appear 
as discrete white matt er lesions which initially respond to 
steroids. Other lesions mistaken as white matt er disease 
includes CNS angiitis complicating Hodgkin’s disease 
and rarely paraneoplastic leucocytoclastic vasculitis. 
Degenerative disorders such as spinocerebellar 
degeneration and leukodystrophies, vasculitis associated 
with collagen vascular disease and isolated angiitis of 
the CNS are some of the other diff erentials for white 
matt er disease. 

Conclusion

Clinicians working in a developing tropical country 
environment have limitations imposed by financial 
constraints that restrict the number of investigations 
that can be done in a given patient. In addition, in India, 
the fi eld of neuroradiology is in its nascent phase and 
the mushrooming of sophisticated diagnostic tools 
such as the MRI are not always supported by skilled 
interpretation.

Figure 6: A 24 year old male presented with acute onset headache with 
drowsiness in the background of recent fever. On examination he had 
pupil sparing ptosis,vertical gaze paresis, mild sensory neural deafness 
and bilateral subtle pyramidal signs. MRI brain showed symmetric 
hyperintense lesions in the caudate nuclei and putamina extending 
into the thalami and periaqueductal regions, on T2W images (Figure 
6). His serum and CSF lactic acid levels were raised.A quadriceps 
mucle biopsy revealed subsarcoplasmic accumuilation of mitochondria) 
associated with cytochrome oxidase negative fi bres. No mitochondrial 
mutations were detected. Following intravenous Thiamine therapy he 
recovered rapidly
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Table 2: Differential diagnosis based on 
magnetic resonance imaging

White matter alone MS

 CADASIL

Grey and white matter ADEM 

 Ischemia /anoxia

 PRES 

 Neoplasm

Symmetric lesions ADEM

 HIVE

 PRES

 Leucodystrophy 

 Leigh’s syndrome   

Asymmetric lesions PML 

Contrast enhancement - Open ring enhancement -ADEM

Ring enhancement -  ADEM, Infective granuloma

No enhancement HIVE, 

 PML, 

 Toxic, 

 paraneoplastic, 

Site specifi city - Medial temporal and inferior frontal 

-HSE

 Temporal pole and external capsule- 

CADASIL

 Bilateral Pareito- Occipital - PRES

 Basal ganglia and thalamus - ADEM

  Extrapontine myelinolysis

  Deep venous system infarcts

  Japanese encephalitis

 Leigh’s syndrome

Periaqueductal midbrain -  WE, Leigh’s disease.

                       Mamillary bodies - WE

Pons -  Central pontine myelinolysis

 Mass effect, Infective granuloma

 Neoplasm

 Tumifactive demyelination

MS= Multiple sclerosis, CADASIL= Cerebral autosomal dominant arteriopathy 

with subcortical leukoencephalopathy, ADEM= Acute disseminated 

encephlomyelitis, PRES= Posterior reversible encephalopathy syndrome, 

HIVE= Human Immuodefficiency virus encephalitis, PML= progressive 

multifocal leukoencephalopathy.HSE= herpes simplex encephalitis, WE= 

Wernicke’s encephalopathy

Clinical correlation of lesions seen on MRI is paramount 
to making a successful diagnosis. Imaging of the nervous 
system provides strong clues and guidelines for further 
evaluation [Table 2]. For example, the appearance of 
symmetric hyperintense lesions in the basal ganglia 
/ thalamus could very well be due to ADEM, Leigh’s 
disease, deep cerebral venous thrombosis, extrapontine 
myelinolysis or Japanese Encephalitis. Investigations 
have to carefully planned in order to be diagnosis specifi c 
and cost effective. The setting in which the disease 
evolved and the presence of extra CNS symptoms such 
as arthritis, fever, hyponatremia, alcohol dependence 
are important in determining underlying etiology. 
The initial work-up should include serum testing for 
infl ammatory screening with erythrocyte sedimentation 
rate, C-reactive protein (CRP), antinuclear antibody 
and anti-neutrophil cytoplasmic antibodies (ANCA); 
infectious screening for syphilis, HIV and tuberculosis; 
and metabolic screening for vitamin B12 defi ciency and 
thyroid dysfunction. Interpretation of results have to be 

done cautiously. For example, oligoclonal bands in the 
CSF and elevations in IgG index are nonspecifi c markers 
of CNS infl ammation that are described in a multitude of 
infectious, infl ammatory, and neoplastic CNS diseases in 
addition to MS[67] and should not mislead investigations. 
Steroids are the empirical treatment given in most 
settings. Response to steroids does not necessarily 
confi rm the diagnosis of demyelinating disease since 
several other conditions including CNS vasculitis, 
sarcoidosis and CNS lymphoma show reponse. 

References

1. Levy RM, Bredesen DE, Rosenbloom ML. Neurologic 
manifestations of the acquired immunodeficiency syndrome 
(AIDS): Experience at UCSF and review of the literature. J 
Neurosurg 1985;62:475-95.

2. Petito CK, Cho ES, Lenman W, Navia BA, Price RW. Neuropathology 
of acquired immunodefi ciency syndrome (AIDS): An autopsy 
review. J Neuropathol Exp Neurol 1986;45:635-46.

3. Holland NR, Power C, Matthews VP, Glass VD, Forman 
M, McArthur JC. Cytomegalovirus encephalitis in acquired 
immunodefi ciency syndrome (AIDS). Neurology 1994;44:507-
14. 

4. Whiteman ML, Post JD, Berger JR, Tate LG, Bell MD, Limonte 
LP. Progressive multifocal leucoencephalopathy (PML) in 47 HIV-
seropositive patients: Neuroimaging with clinical and pathologic 
correlation. Radiology 1993;187:233-40.

5. Albrecht H, Hoffmann C, Degen O, Stoehr A, Plettenberg 
A, Mertenskötter T, et al. Highly active antiretroviral therapy 
significantly improves the prognosis of patients with HIV-
associated progressive multifocal leucoencephalopathy. AIDS 
1998;12:1149-54.

6. Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC. Consensus 
statement: Global burden of tuberculosis: Estimated incidence, 
prevalence and mortality by country. JAMA 1999;282:677-86.

7. Zuger A, Lowy FD. Tuberculosis. In: Scheld WM, Whitley RJ, 
Durack DT, editors. Infections of the central nervous system. 
Philadelphia: Lippincott-Raven; 1997. p. 417-43.

8. Offenbacher H, Fazekas F, Schmidt R, Kleinert R, Payer F, 
Kleinert G, et al. MRI in tuberculous meningoencephalitis: Report 
of four cases and review of the neuroimaging literature. J Neurol 
1991;238:340-2.

9. Clarke P, Glick S, Reilly BM. On the threshold: A diagnosis of 
exclusion. N Engl J Med 2005;352:919-24. 

10. Daniel RT, Henry PT, Rajashekar V. Unusual MRI presentation of 
cerebral parenchymal tuberculosis. Neurol India 2002;50:210-1.

11. Gupta RK, Pandey R, Khan EM, Mittal P, Gujral RB, Chhabra DK. 
Intracranial tuberculomas: MRI signal intensity correlation with 
histopathology and localised proton spectroscopy. Magn Reson 
Imaging 1993;11:443-9.

12. Sethi S, Das A, Kakkar N, Banga SS, Prabhakar S, Sharma M. 
Neurosyphilis in a tertiary care hospital in north India. Indian J 
Med Res 2005;122:249-53.

13. Timmermans M, Carr J. Neurosyphils in the modern era. J Neurol 
Neurosurg Psychiatry 2004;75:1727-30.

14. Srivastava T, Thussu A. MRI in syphilitic meningomyelitis. Neurol 
India 2000;48:196-7.

15. Nabatame H, Nakamura K, Matuda M, Fujimoto N, Dodo Y, Imura 
T. MRI of syphilitic myelitis. Neuroradiology 1992;34:105-6. 

16. Falcone S, Quencer RM, Post MJ. Magnetic resonance imaging 
of unusual intracranial infections. Top Magn Reson Imaging 
1994;6:41-52.

17. Reiber H, Peters JB. Cerebrospinal fl uid analysis: Disease-
related data patterns and evaluation programs. J Neurol Sci 
2000;184:101-22.

Pandit.: Differential diagnosis of white matter diseases



Annals of Indian Academy of Neurology - January-March 2009

20

18. Cabre P, Smadja D, Cabié A, Newton CR. HTLV-1 and HIV 
infections of the central nervous system in tropical areas. J Neurol 
Neurosurg Psychiatry 2000;68:550-7.

19. Osame M, Usuku K, Izumo S, Ijichi N, Amitani H, Igata A, et al. 
HTLV-1 associated myelopathy: A new clinical entity. Lancet 
1986;1:1301.

20. Nerurkar VR, Babu PG, Song KJ, Melland RR, Gnanamuthu 
C, Saraswathi NK, et al. Sequence analysis of human T cell 
lymphotropic virus type I strains from southern India: Gene 
amplifi cation and direct sequencing from whole blood blotted onto 
fi lter paper. J Gen Virol 1993;74:2799-805.

21. Hollsberg P. Pathogenesis of chronic progressive myelopathy 
associated with human T-cell lymphotropic virus type 1. Acta 
Neurol Scand 1997;169:86-93.

22. Godoy AJ, Kira J, Hasuo K, Goto I. Characterization of cerebral 
white matter lesions of HTLV-1-associated myelopathy/ tropical 
spastic paraparesis in comparison with multiple sclerosis and 
collagen-vasculitis: a semiquantitative MRI study. J Neurol Sci 
1995;133:102-11.

23. Yata S, Ogawa T, Sugihara S, Matsusue E, Fujii S, Kinoshita 
T. HTLV-I carrier with unusual brain MR imaging findings. 
Neuroradiology 2004;755-8.

24. Lim KE, Hsu YY, Hsu WC, Chan CY. Multiple complete ring-
shaped enhanced MRI lesions in disseminated encephalomyelitis. 
Clin Imaging 2003;27:281-4.

25. Masdeu JC, Moreira J, Trasi S, Visintainer P, Cavaliere R, 
Grundman M. The open ring: A new imaging sign in demyelinating 
disease. J Neuroimaging 1996;6:104-7.

26. Kim P, McDougal A. Acute demyelinating disorder appearing as 
multiple cystic brain lesions. Arch Neurol 2004;61:966-7.

27. Wingerchuk DM. Postinfectious encephalomyelitis. Curr Neurol 
Neurosci 2003;3:256-64. 

28. Varkey BM, Sharada C. Clinical features and outcome of acute 
disseminated encephalomyelitis (ADEM): An outlook from South 
India. Ann Indian Acad Neurol 2006;9:20-4. 

29. Marchioni E, Ravaglia S, Piccolo G, Furione M, Zardini E, Franciotta 
D, et al. Postinfectious infl ammatory disorders: Subgroups based 
on prospective follow-up. Neurology 2005;65:1057-65.

30. de Silva HJ, Gamage R, Herath HK, Abeysekera DT, Peiris JB. 
A delayed onset cerebellar syndrome complicating falciparum 
malaria. Ceylon Med J 1986;31:147-50.

31. Mohsen AH, McKendrick MW, Schmid ML, Green ST, Hadjivassiliou 
M, Romanowski C. Postmalaria neurological syndrome: A case 
of acute disseminated encephalomyelitis? J Neurol Neurosurg 
Psychiatry 2000;68:388-90.

32. Murthy JM. Acute disseminated encephalomyelitis. Neurol India 
2002;50:238-40.

33. Schwarz S, Mohar A, Knauth M, Wildemann B, Storch-Hagenlocher 
B. Acute disseminated encephalomyelitis: A follow-up study of 40 
patients. Neurology 2001;56:1383-98. 

34. Kesselring J, Miller DH, Robb SA, Kendall BE, Moseley IF, 
Kingsley D, et al. Acute disseminated encephalomyelitis. Brain 
1990;113:291-302.

35. Hartung PH, Grossman RI. ADEM: Distinct disease or part of the 
MS spectrum? Neurology 2001;56:1257-60.

36. Menge T, Hemmer B, Nessler S, Wiendl H, Neuhaus O, Hartung 
HP, et al. Acute disseminated encephalomyelitis: An update. Arch 
Neurol 2005;62:1673-80.

37. Pittock SJ, Lucchinetti CF. Infl ammatory transverse myelitis: 
Evolving concepts. Curr Opin Neurol 2006;19:362-8.

38. Scott TF, Bhagavatula K, Snyder PJ, Chieffe C. Transverse 
myelitis: Comparison with spinal cord presentations of multiple 
sclerosis. Neurology 1998;50:429-33.

39. Ford B, Tampieri D, Francis G. Long-term follow-up of acute partial 
transverse myelopathy. Neurology 1992;42:250-2.

40. de Seze J. Neuromyelitis optica. Arch Neurol 2003;60:1336-8.
41. Lennon VA, Wingerchuk DM, Kryzer TJ, Pittock SJ, Lucchinetti CF, 

Fujihara K, et al. A serum autoantibody marker of neuromyelitis 
optica: Distinction from multiple sclerosis. Lancet 2004;364:2106-
12.

42. Wingerchuk DM, Lennon VA, Pittock SJ, Lucchinetti CF, 
Weinshenker BG. Revised diagnostic criteria for neuromyelitis 
optica. Neurology 2006;66:1485-9. 

43. Weinshenker BG, Wingerchuk DM, Vukusic S, Linbo L, Pittock SJ, 
Lucchinetti CF, et al. Neuromyelitis optica IgG predicts relapse 
after longitudinally extensive transversemyelitis. Ann Neurol 
2006;59:566-9.

44. Scott TF, Kassab SL, Singh S. Acute partial transverse myelitis 
with normal cerebral magnetic resonance imaging: Transition rate 
to clinically defi nite multiple sclerosis. Mult Scler 2005;11:373-7.

45. Wingerchuk DM, Pittock SJ, Lennon VA, Lucchinetti CF, 
Weinshenker BG. Neuromyelitis optica diagnostic criteria revisited: 
Validation and incorporation of the NMO-IgG serum autoantibody. 
Neurology 2005;64:A38.

46. Pittock SJ, Weinshenker BG, Lucchinetti CF, Wingerchuk DM, 
Corboy JR, Lennon VA. Neuromyelitis optica brain lesions 
localized at sites of high aquaporin 4 expression. Arch Neurol 
2006;63:964-8. 

47. Odaka M, Yuki N, Yamada M, Koga M, Takemi T, Hirata K, et al. 
Bickerstaff’s brainstem encephalitis: Clinical features of 62 cases 
and a subgroup associated with Guillain-Barré syndrome. Brain 
2003;126:2279-90. 

48. Stevenson VL, Ferguson SM, Bain PG. Bickerstaff's brainstem 
encephalitis, Miller Fisher syndrome and Guillain-Barre 
syndrome overlap with negative anti-GQ1b antibodies. Eur J 
Neurol 2003;10:187-8.

49. Kurtzke JF. The geographical distribution of multiple sclerosis: An 
update with special reference to Europe and the Mediterranean 
region. Acta Neurol Scand 1980;62:65-80.

50. Kira J. Multiple sclerosis in the Japanese population. Lancet 
Neurol 2003;2:117-27.

51. Etemadifar M, Janghorbani M, Shaygannejad V, Ashtari F. 
Prevalence of multiple sclerosis in Isfahan, Iran. Neuroepidemiol 
2006;27:39-44.

52. Gangopadhyay G, Das SK, Sarda P, Saha SP, Gangopadhyay 
PK, Roy TN, et al. Clinical profi le of multiple sclerosis in Bengal. 
Neurol India 1999;47:18-21.

53. Khadilkar SV, Wagh S. Practice patterns of neurology in India: 
Fewer hands, more work. Neurol India 2007;55:27-30.

54. Kira J, Kanai T, Nishimura Y, Yamasaki K, Matsushita S, Kawano 
Y, et al. Western versus Asian types of multiple sclerosis: 
Immunogenetically and clinically distinct disorders. Ann Neurol 
1996;40:569-74.

55. Chong HT, Li PC, Ong B. Severe spinal cord involvement is a 
universal feature of Asians with multiple sclerosis: A joint Asian 
study. Neurol J Southeast Asia 2002;7:35-40.

56. Dale RC, de Sousa C, Chong WK, Cox TC, Harding B, Neville BG. 
Acute disseminated encephalomyelitis, multiphasic disseminated 
encephalomyelitis and multiple sclerosis in children. Brain 
2000;123:2407-22.

57. Aaron S, Kumar S, Vijayan J, Jacob J, Alexander M, Gnanamuthu 
C. Clinical and laboratory features and response to treatment 
in patients presenting with vitamin B12 deficiency-related 
neurological syndromes. Neurol India 2005;53:55-8.

58. Srikanth SG, Jayakumar PN, Vasudev MK, Taly AB, Chandrashekar 
HS. MRI in subacute combined degeneration of spinal cord: A case 
report and review of literature. Neurol India 2002;50:310-2.

59. Ogershok PR, Rahman A, Nestor S, Brick J. Wernicke 
encephalopathy in nonalcoholic patients. Am J Med Sci 
2002;323:107-11.

60. Opdenakker G, Gelin G, De Surgeloose D, Brick J. Wernicke 
encephalopathy: MR findings in two patients. Eur Radiol 
1999;9:1620-4.

61. Shogry ME, Curnes JT. Mamillary body enhancement on MR as 
the only sign ofacute Wernicke encephalopathy. Am J Neuroradiol 
1994;15:172-4.

62. Spampinato MV, Castillo M, Rojas R, Palacios E, Frascheri L, 
Descartes F. Magnetic resonance imaging fi ndings in substance 
abuse: Alcohol and alcoholism and syndromes associated with 
alcohol abuse. Top Magn Reson Imaging 2005;16:223-30. 

Pandit.: Differential diagnosis of white matter diseases



Annals of Indian Academy of Neurology - January-March 2009

21

63. Hahn JS, Pohl D, Rensel M, Rao S; International Pediatric MS 
Study Group. Differential diagnosis and evaluation in pediatric 
multiple sclerosis. Neurology 2007;68:S13-22.

64. Haas R, Dietrich R. Neuroimaging of mitochondrial disorders. 
Mitochondrion 2004;4:471-90.

65. Abrey LE, Batchelor TT, Ferreri AJ, Gospodarowicz M, Pulczynski 
EJ, Zucca E, et al. Report of an international workshop to 
standardize baseline evaluation and response criteria for primary 
central nervous system lymphoma. J Clin Oncol 2005;23:5034-43.

66. Weller M. Glucocorticoid treatment of primary CNS lymphoma. J 
Neurooncol 1999;43:237-9.

67. Woo DA, Olek MJ. Diagnosis and management of multiple 
sclerosis: Case studies. Neurol Clin 2006;24:199-214.

Received: 25-05-08, Revised: 07-09-08, Accepted: 14-10-08

Source of Support: Nil, Confl ict of Interest: Nil

Pandit.: Differential diagnosis of white matter diseases

Author Help: Sending a revised article

1) Include the referees’ remarks and point to point clarification to those remarks at the beginning, in the revised article file itself. In addition, mark 
the changes as underlined or coloured text in the article. Please include in a single file

a. referees’ comments
b. point to point clarifications on the comments
c. revised article with text highlighting the changes done 

2) Include the original comments of the reviewers/editor with point to point reply, at the beginning of the article in the ‘Article File’. To ensure that 
the reviewer can assess the revised paper in timely fashion, please reply to the comments of the referees/editors in the following manner:

• There is no data on follow-up of these patients.
Authors’ Reply: The follow up of patients has been included in the results section [Page 3, para 2] 

• Authors should highlight the relation of complication to duration of diabetes. 
Authors’ Reply: The complications as seen in our study group has been included in the results section [Page 4, Table] 

NileshB
Rectangle




