
 

 

 

 

 

CENTRAL PONTINE MYELINOLYSIS 

 

Introduction 

 

Central pontine myelinolysis (CPM) (also known as osmotic myelinosis) is a rare 

condition that may result in death or severe neurological disability that is largely 

irreversible. 

 

It is usually seen as an iatrogenic condition involving the excessively rapid correction of 

a chronic (> 48 hours) hyponatraemia with saline solutions. 

 

Although there is no completely agreed rate of correction of hyponatraemia, most experts 

suggest that serum sodium concentration should not rise by more than 10 - 14 mmol/L 

during a 24 hour period. 
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See also separate document on Hyponatraemia (in Renal & Electrolytes folder).  

 

History 

 

Central pontine myelinolysis was first described by Adams in 1958. 
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Pathology 

 

Central pontine myelinolysis is a demyelinating condition the exact nature of the 

pathology of which is currently unknown, but may relate to sudden osmolality changes 

affecting neurones.  There are no inflammatory or vasculitic changes. 

 

It predominantly affects the central portion of pons.  

 

In addition to lesions in the pons, however other areas in the CNS can occasionally be 

affected by myelinolysis, (about 10% of cases). Such lesions are collectively referred to 

as extra-pontine myelinolysis (EPM). 

 

Causes: 

 

1. Rapid correction of chronic hyponatraemia: 

 

● This is thought to be the most common cause of this condition 

 

● Too rapid a correction of a chronic (> 48 hours) hyponatraemia, may risk 

the development of central pontine myelinolysis. 

 



● The condition is thought to be triggered by a correction of the serum 

sodium at a rate faster than the brain can adapt to the higher osmolality. 

 

● Note however that many patients (up to 75%)
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who have their 

hyponatraemia corrected too rapidly do not develop CPM. It is therefore 

possible that other currently unrecognized risk factors may also exist. 

 

2. Chronic alcoholism and malnourishment: 

 

● It may rarely be seen in chronic alcoholics or the malnourished. In fact the 

condition was originally described in those with chronic alcoholism and in 

malnourished persons. 

 

Risk factors: 

 

The principle risk factors in iatrogenic cases are: 

 

1. Serum sodium levels: 

 

● Initial serum sodium < 120 mmol/L (the condition is rare if the initial 

 serum  odium is above this level) 

 

● The hyponatraemia has been present for > 48 hours 

 

2. Alcoholics  

 

3. Malnourished patients 

 

4. Hypokalaemic patients 

 

5. Elderly patients on long term thiazide diuretics.   

 

Clinical features 

 

Symptoms develop progressively over 3-5 days following the excessively quick 

correction of hyponatraemia. 

 

Clinical features include: 

 

1. Confusion 

 

2. Altered conscious state. 

 

3. Seizures. 

 

4. Brain stem signs, which may include: 

 

● Nystagmus  



 

● Ocular muscle lesions, (sixth nerve palsy in particular).   

 

● Dysarthria/ pseudobulbar palsy. 

 

● Dysphagia. 

 

● Quadriparesis. 

 

Brainstem lesions are usually symmetric. 

 

Extensive lesions may cause result in a catastrophic “locked-in syndrome,” which 

includes paralysis of the lower cranial nerves and limb muscles. 

 

There may be some incomplete improvement after several weeks to months, but in many 

cases there will be permanent neurological deficit in those that survive. 

 

Some cases of complete recovery have been reported. 
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Differential diagnoses: 

 

Differential diagnoses may include:  

 

● Brainstem stroke 

 

● Multiple sclerosis 

 

● Brainstem tumours (gliomas). 

 

Investigations 

 

The diagnosis is made on clinical findings and MRI scan. 

 

See appendix 1 below for an MRI of the brain showing the typical lesions of central 

pontine myelinolysis.  

 

Management 

 

1. CPM has no specific treatment. 

 

2. Management will therefore be entirely supportive. 

 

3. When excessively rapid correction has been recognised, there are reports of 

lowering serum sodium by various means including the administration of 

desmopressin in an effort to try to avoid osmotic demyelination from occurring. 
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Appendix 1 

 

MRI Scan of a case of Central Pontine Myelinosis: 

 

MRI showing CPM 
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This image is from a 26 year old chronic alcohol abuser, who presented with dysarthria, 

nystagmus, quadriparesis and pseudobulbar palsy.  

 

His serum sodium and serum osmolality were entirely normal. There was no clinical 

improvement 6 months later. 

 

There is a well-defined lesion in the pons of low T1-signal intensity (Panel A, arrow) and 

high T2-signal intensity (Panel B, arrow).  

 

There was sparing of the ventral lateral and cortical spinal tracts and no space-

occupying effect or distortion of the adjacent fourth ventricle. 
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