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Introduction
A male fifty nine years of age was admitted to the emergency department with 

seizures and drowsiness. Clinical and biochemical evaluation revealed he was 
dehydrated with a low serum Sodium (Na) concentration of 113 mmol/l (normal 
range 135-146 mmol/l). He was known to have chronic alcohol related liver disease. 
The dehydration and hyponatremia which were thought to be the causative factors of 
the seizure was rapidly corrected and stabilised. A computed tomography (CT) scan 
of brain showed a 1milimetre thick subacute subdural hematoma (SDH) in left frontal 
region of the brain with no pressure symptoms. This was managed conservatively. His 
condition improved and was discharged from hospital on the third day.

Twelve days later he was readmitted with drowsiness and altered behaviour. 
Information gathered from his family members revealed he was drowsy, disorientated 
and not his normal self since coming home from hospital and had progressively 
worsened. 

During the second admission he again developed generalised seizures and had 
a fluctuating Glasgow coma scale of between 10-14. A muscle power of grade three 
with generalised muscle hypotonia was evident on examination. The seizures were 
controlled with intravenous phenytoin followed by levetiracetam. Initial attention was 
given to the SDH as the causative factor. However repeated CT scans of brain failed to 
reveal an expanding haematoma, compressive effects or cerebral oedema. There were 
no derangement of blood investigations as before. However he did not improve despite 
anticonvulsive treatment, hydration, nutrition and treatment for alcohol withdrawal. 
Further clinical examination failed to identify focal neurological weakness, features 
of stroke or evidence of liver or renal failure. Hence, an Magnetic resonance imaging 
(MRI) of the brain was performed. The MRI finding was quite surprising. It showed of 
hyperintense areas in the pontine region on T2 images suggestive of demyelination. 
Hence was diagnosed of an entity known as central pontine myelinosis.

The patient had a prolonged course of recovery. The principals of care were 
rehabilitation and supportive care based on providing nutrition (enteral nasogastric 
feeding and parenteral), water and electrolyte balance, anticonvulsive medication, 
thiamine infusions and general nursing care of an immobilised patient. Eventually he 
achieved an acceptable level of recovery and of being independent. On discharge from 
hospital he was prescribed long term prophylactic levatiracetam therapy. 

Discussion 
Osmotic demyelination syndrome belongs to an entity known as pontine 

myelinolysis. Of the numerous organic causes for seizures, pontine myelinolysis is 
one of the rarest. Data suggests it to be about 0.05% of all general hospital admissions 
and 0.4-0.5% admitted to neurological services [1,2]. Ambiguous nature of clinical 
presentations, low threshold of clinical suspicion and reporting, delayed appearance of 
radiological changes in imaging and need for advanced imaging modalities such as MRI 
and been an autopsy diagnosis may contribute for the reported incidence.

Pontine myelinolysis is characterised by loss of myelin sheaths in the pontine area. 
Been an autopsy based histological diagnosis it was first brought to attention by Adams 
et al, in 1959. He described four fatalities from neurological dysfunction whose brain 
autopsy showed demyelination in the pontine region of the brain stem. However he 
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did not use the term ‘demyelination’ in order to differentiate it 
from other demyelination disorders [3]. It is now termed osmotic 
demyelination syndrome when it occurs in the presence of 
hyponatremia.

Rapid correction of chronic hyponatremia is thought to be 
the leading cause [4]. However conditions that predispose to 
hyponatremia such as primary polydipsia [5], peritoneal dialysis 
and causes unrelated to sodium correction such as liver and 
stem cell transplant [6,7] have been reported associated with 
pontine myelinolysis. Chronic alcohol use, severe malnutrition, 
type I and gestational diabetes, coeliac disease and Wilson’s 
disease, Addisons disease and electrolyte imbalances like 
hypophosphatemia and hypernatremia have been reported as 
rare causes for pontine myelinolysis [8]. 

Interestingly in addition to rapid correction of hyponatremia 
in this patient, he was a chronic alcohol consumer with an 
inadequate nutritional intake. A combination of all these factors 
would have contributed to this condition.

Intracellular osmotic stress is linked to the pathogenesis of 
myelinolysis. Rapid correction of chronic hyponatremia leads to 
intracellular dehydration of brain cells. The resulting osmotic 
stresses cause leakage in the blood-brain barrier and results in 
release of inflammatory mediators. This in turn cause damage to 
oligodendrocytes which myelinate neurons in the central nervous 
system [9,10].

Classical clinical features in pontine myelinolysis are 
progressive quadriparesis and pseudobulbar palsy [11]. 
However a range of neuro psychiatric signs have been described 
in literature including seizures and features mimicking alcohol 
withdrawal. Retrospective analysis of clinical presentation 
demonstrate that this patient had an acute illness from which 
he temporally recovered, followed by a longer more debilitating 
period. Literature describes a characteristic two phase clinical 
presentation in pontine myelinolysis. The acute phase is related 
to the electrolyte imbalances. The second phase is associated 
with demyelination of pontine neurons [12,13].

Pontine myelinolysis is seldom suspected. This is due to its 
low incidence, diverse causative factors and ambiguous nature 
of clinical presentations. This is further confounded by the 
radiological challenges in diagnosis (Figure 1).

Magnetic resonance imaging (MRI) appears to be the choice 
of imaging in pontine myelinolysis. 

The earliest feature seen within twenty four hours of the onset 
of quadriplegia is hyperintense regions in diffusion weighted 
imaging [14]. It is better seen as hyperintense areas in T2 images, 
hypointense areas in T1 images and FLAIR-hyperintensive [15]. 
Yet, these changes take up to 2 weeks to develop. This correlates 
with the timing of the MRI in this case presentation (Figure 3).

The CT brains commonly performed in patients with 
neurological deficits and head injury fail to show any notable 
features and can often can direct attention to a minor pathology. 
This was evident in this case history with initial attention focused 
on the very small SDH with no pressure effects (Figure 2).

Early reports reveal a poor prognosis from pontine 
myelinolysis with a high mortality and long term debility in 
survivors. Yet, this trend seems to be improving likely due to 

better understanding of this condition and care [16,17]. This 
latter statement is exemplified by the recovery of this patient 
almost back to his normal. The cornerstone of care in these 
patients is supportive care and neuro-rehabilitation. This 
includes fluid and electrolyte balance, improving nutrition, 
vitamin supplements, managing seizures and alcohol withdrawal, 
minimising chest and catheter related infection risk and holistic 
nursing care. In established pontine myelinolysis several other 
methods have shown promising results. Administration of 
intravenous immunoglobulins to patients have shown to improve 
outcome [18]. Though unclear the mechanism is thought to be by 
detoxifying myelinolytic products and promoting remyelination 
[19]. Similarly plasmaparesis has also shown to be effective in 
this condition [20]. 

Figure 1: Graphical demonstration of rapid serum sodium correction

Figure 2: MRI T2 images showing hypertense areas in the Pons
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Before embarking on treatment strategy it is important to 
identify patients with low serum sodium levels and prevent 
pontine myelinolysis by rapid correction. The accepted rate of 
sodium correction is 4-6 mmol/l in any given twenty four hour 
period [21].
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