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Abstract
A case of multiple sclerosis in association with an oligodendroglioma is presented. The
aetiopathogenesis is briefly discussed. The unusual features were the clinically silent multiple
sclerosis lesion and the associated diffuse oligodendroglioma, a combination hitherto not reported.
The etiopathogenesis of such collisions is ill understood. Separate factors may initiate the lesion or
a common agent can be oncogenic as well as cause demyelination. Tumour specific antibody can
cross-react with myelin or reactive glia bordering plaques may show neoplastic transformation.
Availability of computed tomography should reduce the number of undiagnosed or silent cases of
multiple sclerosis and cerebral tumours.
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The association of multiple sclerosis (MS) and a primary intracranial neuro-ectodermal tumour is relatively rare [1], [2],
[3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14]. Scherer reported the first case and subsequently 20 more case
reports have appeared in the literature. A concurrence of these two lesions, whether casual or otherwise, has been a matter
of discussion and opinions differ. Majority of the associated tumours were astrocytomas and very few case reports of
oligodendrogliomas associated with sclerotic plaques have been reported [10], [14]. Occasionally, the astrocytomas have
been of a diffusely infiltrating type [5], [7]. We report in this communication, a diffuse oligodendroglioma in combination



with MS. The tumour and the demyelinating plaques had remained silent till autopsy. Such atypical and clinically silent
MS is extremely rare with only 18 cases reported in the literature [15].

Case Report
M, a 65 year old male patient was reported to have been knocked down by a speeding motor car on
15.4.1983. He had no attendants at the time of the accident. He was admitted to K. R. Hospital,
Mysore, by a passerby. At the time of admission he was said to have been in a semi-conscious state.
Over the next 24 hours his level of sensorium deteriorated and was therefore referred to the
neurosurgical unit of the National Institute of Mental Health & Neuro Sciences, Bangalore on
17.4.1983. On arrival at the Casualty department the patient was deeply unconscious and not
responding to painful stimuli. Both pupils were dilated and fixed. He was gasping for breath. There
was no ENT or scalp bleeding. His pulse and blood pressure were not recordable. In spite of
resuscitative measures, he succumbed within 15 minutes of admission. Time did not permit any
investigation.
Retrospective history taken after confirming the pathology was non-contributory. The patient was said
to have been a security-watchman, having enjoyed good health all through, with no previous history of
head injury, fever, headache, vomiting or exanthemata. There was no history of occular pain or visual
disturbance.
There were no features to suggest vertigo, gait disturbance or motor weakness. His higher mental
functions were normal and he was not vaccinated in the recent past. He was not a known epileptic,
hypertensive, or diabetic and had no tremors.
A routine autopsy was performed 4 hours after death. At autopsy, both the lungs showed contusions
with significant haemothorax. The other viscera were unremarkable. The brain showed a thin film of
extradural and subdural blood over both cerebral hemispheres. There was also diffuse subarachnoid
haemorrhage. A 3" inch long linear fracture was seen in the right squamous temporal bone. The right
cerebral hemisphere was larger than the left. The vessels and cranial nerves were normal. Serial
coronal slices showed prominence of central white matter with islands of puckering suggesting gliotic
scarring. There was diffuse spotty calcification, confirmed by soft tissue x-ray. The deep ganglionic
masses showed mild distortion with a granular surface. The corticle mantle was relatively well
preserved. Multiple small 'ring-like' lesions (2  5 mm) were seen in the right frontal white matter.
Smaller cystic spaces were also encountered in the right frontal, parietal and temporal white matter.
The frontal horn of the right lateral ventricle was compressed. However, there was suggestion of mild
ventricular dilation elsewhere.
After sufficient fixation of the brain in neutral formalin, representative sections of the brain tissue were
processed to be blocked in paraffin. Sections were cut at a microtome setting of 5 microns. HE, Luxol
Fast Blue, PTAH and silver stains were done on all the sections.
Microscopy revealed multiple geographic areas of plaque-like demyelination, involving the central
white matter of both the hemispheres, right more than left, (Fig. 1) deep ganglionic masses,
subependyma and the corpus callosum. The lesions appeared pale and had astrocytes and thick PTAH
positive glial fibres (Fig. 2). A few plaques had distinct margins while others merged gradually into the
surrounding parenchyma. The plaques were seen to spare the cortical 'u' fibres - Schilder's type (Fig.



3). Surrounding the plaques, was a rim of intense oligodendroglial proliferation and numerous reactive
astroglia. Presence of microcystic spaces separated by thin glial fibres was another interesting feature
(Fig. 4).

Right parietal lobe with sharply demarcated demyelinated areas. Whole mount LFB Eosin
Demyelinated areas with reactive astrocytes and glial fibrils. (PTAH  40)
Right frontal lobe showing sparing of the subcortical 'U' fibres by the demyelinating lesion. Whole
mount LFB-Eosin
Microcystic spaces separated by PTAH positive glial fibres. (PTAH  63)

The oligodendroglial proliferation was not limited to the periphery of the plaques but was diffuse,
attaining tumourous proportions in many zones (Fig. 5). Groups of neoplastic oligodendroglia were
seen separated by vascularised collagenous connective tissue. Spotty calcification within the tumour
was also seen. At no place was the tumour well demarcated, but always merged with the cells around
the plaque. The right hemisphere was considerably more involved than the left. The neoplasm was seen
infiltrating the opposite hemisphere through the corpus callosum. The tumour was seen to breach the
piaglial membrane in the temporal lobe. The ring lesions were represented by groups of neoplastic
oligodendroglial cells with a central less dense zone.

Oligodendroglioma showing groups of neoplastic oligodendroglia separated by vascularised connective
tissues (HE  16)

Hypovolemic shock was the immediate cause of death. The demyelinating lesions and the diffuse
oligodendroglioma were considered to be incidental findings.

Discussion
Multiple sclerosis (MS) and primary neuro-ectodermal tumours of the central nervous system (CNS)
are well established entities. The incidence of MS [16], [17], [18], [19], [20], [21], [22], [23], [24] and
oligodendroglioma [24] in the Indian-subcontinent is low and a combination of the two lesions has not
so far been reported from India. The pathogenesis of a combination of these two diseases is poorly
understood. Whether a concurrence of the two is coincidental and a result of casual relationship [3], [4],
[5] or whether the tumour develops secondary to neoplastic transformation [1], [6], [7], [8] of reactive
glial cells is controversial. Anderson et al. [2] calculated the expectation of such an association and
statistically ruled out the likelihood of the two lesions being a chance finding.
The inter-relationship between MS and gliomas could be postulated as follows:
(1) There are separate factors responsible for initiating gliomas and demyelination;
(2) The same factor(s) could possibly be oncogenic as well as cytolytic resulting in demyelination;
(3) A common antigen shared between the glial tumour and myelin membrane could result in immune

mediated demyelination, or
(4) The reactive glial plaques may develop neoplastic transformation as a result of some immune

reaction.

So far, 21 cases of MS with an associated glial tumour have been reported [1], [2], [3], [14]. Of these, 14
were astrocytomas, 2 oligodendrogliomas, 2 mixed gliomas, 1 was doubtful ependymoma [5] and
details of another case were not available [13]. Two of the astrocytomas described showed diffuse
infiltration [5], [7]. There have been no case reports of diffuse infiltrating oligodendrogliomas with MS



similar to the one described by us.
Anderson et al. [2] have observed that a gliomatous transformation is more likely to occur if the
demyelinating process involves the potentially active sub-ependymal plate area. They have also
demonstrated contiguity between the demyelinated plaques and gliomas in each of their three cases.
Similar contiguity was seen in another 11 cases reported by others [1], [3], [6], [7], [8]. Anderson et al [2]
postulate this glial neoplastic transformation to be due to failure of homeostatic mechanisms
controlling macroglial reaction. Likewise, in our case, the glioma was seen gradually merging with the
plaques. The 'U' fibre sparing by demyelinating plaques, 'Schilders type' a feature in our case was also
reported by Anderson et al. [2].
Multiple sclerosis was initially considered to be a primary defect of the oligodendroglia, but attention
has now shifted to immunologically mediated destruction of the "myelin membrane" [25].
Immunocytochemical studies [26] have shown loss of myelin basic protein and one of the myelin
associated glycoproteins in cases of MS. An increase in the oligodendroglial count at the periphery of
MS plaques was reported by Ibrahim and Adams [27]. Further evidence and mechanism involved in
such a proliferation was provided by the work of Merrill et al. [28]. They hypothesised that the
perivascular mononuclear cell infiltration around plaques could release soluble mediators, which in
turn, may cause astroglial and / or oligodendroglial proliferation. They have demonstrated in vitro, that
T-cell medium from patients with MS induced both astrocytic and oligodendroglial proliferation in
primary rat glial cell cultures. Oligodendroglial proliferation identical to descriptions given above was
also a feature in our case.
Considering the relatively large incidence of neuro-ectodermal tumours, one would expect a far greater
number of cases with associated MS if the Tumours were to mediate an allergic demyelination. Hence
it is felt that demyelination is the primary process and that the glial tumour is a secondary phenomena.
Silent and atypical cases of MS are a rare occurrence with only 18 cases reported in literature [15].
Phadke and Best [15] reported 12 cases and classified them into 3 broad groups:
(a) cases with no known previous history of neurological illness
(b) cases with a history of neurological illness in whom a diagnosis of MS was never considered and
(c) cases with a history of neurological disorder in whom a diagnosis of MS was neglected or

considered unlikely.

Our case with no previous neurological ailment corresponds to group 'a'.
Review of literature has enlightened us about the probable mechanisms involved in the initiation of
glial neoplasm by the demyelinating plaques, but this alone cannot explain the low incidence of an
association between the two. In future, with the advent of CT Scan and evoked potential studies it is
unlikely that silent cases of MS will escape detection.
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