
Myelin Diseases of CNS - 2

* Other Demyelinating diseases of CNS
* Dysmyelinating diseases of CNS

Dr. Nisreen Abu Shahin, MD

Associate Professor of Pathology

Pathology Department 

University of Jordan



. Post infectious demyelination

. Neuromeylitis optica

. Central pontine myelinolysis

Other Acquired Demyelinating 
Diseases



Post Infectious Demyelination

• Immune-mediated demyelination that 
follows number of systemic infectious 
illnesses, including relatively mild viral 
infections

• not related to direct spread of 
infectious  agents to CNS

• Mechanism: immune cells response to 
pathogen-associated antigens cross-
react against myelin antigens, causing 
myelin damage



There are two general patterns of post-infectious
autoimmune reactions to myelin:

1. ACUTE DISSMINAING ENCEPHALITIS

• Symptoms 1-2 weeks after infection

• Non-localizing symptoms: headache, lethargy, coma.

NOTE: Non-localizing symptoms means symptoms that cannot be 
attributed to a specific site in the brain( so they are nonspecific symptoms)

• Rapid progression , fatal in 20% of cases

• Survivals: complete recovery



2. Acute necrotizing haemorrhagic encephalomyelitis :

• This is more dangerous and fatal.

There are two general patterns of post-infectious
autoimmune reactions to myelin:



This is something different ……!

•A demyelinating disease that occurs after reactivation
of the JC virus in immunosuppressed patients.

• The virus infects and destroys oligodendrocytes that 
synthesize myelin



Progressive Multifocal Leukoencephalopathy (PML)



• an antibody-mediated Inflammatory 
demyelinating disease
• affect mainly optic nerve and spinal cord
• myelin destruction is caused be antibodies secreted 

by B cells

•Antibodies to aquaporin-4 are diagnostic  
• Symptoms: vision impairment
• if spinal cord affected: weakness, bladder 

dysfunction, etc.

Neuromyelitis Optica (NMO)



Osmosis.org



Central Pontine Myelinolysis

• Nonimmune damage to 
oligodendrocytes typically after 
sudden correction of hyponatremia 

• (e.g. alcohol abuse; malnutrition; 
severe burns; liver transplantation; 
anorexia nervosa; hyperemesis 
gravidarum; hyperglycemic states; 
etc)

• Edema due to sudden change in 
osmotic pressure probably is the 
cause of the damage 

• Damage of oligodendrocytes results 
in separation of myelin from the 
axons in the pons mainly 



• Causes rapid quadriplegia and can cause ‘locked-in’ syndrome.

• The pons acts as a motor relay center. [Many descending nerve 
fibers of various tracts synapse in pons. That’s why diseases of pons 
affect motor function and can result in paralysis]

• To avoid  Central Pontine Myelinolysis, Hyponatremia should be 
corrected at a rate of no more than 8-12 mmol/L of sodium per day to 
prevent central pontine myelinolysis.

Central Pontine Myelinolysis



Dysmyelinating Diseases of CNS 
(Leukodystrophies) 



Dysmyelinating Diseases/ Leukodystrophies

• Inherited diseases 

•mutations of genes involved in generation, 
turnover, or maintenance of myelin

E.g. lysosomal enzymes; peroxisomal enzymes; myelin 
proteins

•Most are autosomal recessive; X-linked also occur 

•There are so many types of Leukodystrophies



• Leukodystrophies differ from demyelinating diseases 
in that Leukodystrophies present as:

- insidious and progressive loss of function 

- often begin at younger ages (childhood)

- associated with diffuse and symmetric changes in 
white matter on imaging studies. 

Leukodystrophies versus demyelinating disorders



•Morphology: diffuse 
symmetric involvement 
of white matter

•Symptoms: Deterioration 
in motor skills, spasticity, 
hypotonia, or ataxia

Dysmyelinating Diseases/ Leukodystrophies



Leukodystrophies--MORPHOLOGY

• White matter is abnormal in color (gray and 
translucent) and volume (decreased) 

• Early: patchy involvement, or a predilection

for certain site of involvement

• Late: all of white matter affected

• brain becomes atrophic

• ventricles enlarge

• secondary changes in gray matter. 



Histology may differ according to the specific 
type of leukodystrophy…

• Myelin loss associated with infiltration of macrophages
• Macrophages often become stuffed with lipid
• some diseases show specific inclusions created by the 

accumulation of particular substances in affected cells…



Swollen dystrophic 
axons/neurites in piriform 
cortex (A), 
but absent in normal (B). 

Don’t memorize: Only as an example…



Don’t memorize: Only as an example…

(C) Axonal spheroids present in the 
afferent nerves (thick arrow) and 
dystrophic neurites (thin arrows) 
concentrated in the superficial 
laminae of the dorsal horn grey 
matter of the spinal cord, but 
entirely absent in normal spinal 
cord of (D).



SUMMARY 
• PRIMARY DISEASES OF MYELIN 

• Because of critical role of myelin in nerve conduction, diseases of 
myelin can lead to widespread and severe neurologic deficits. 

• Multiple sclerosis, an autoimmune demyelinating disease, is the most 
common disorder of myelin, affecting young adults. It often pursues a 
relapsing-remitting course, with eventual progressive accumulation of 
neurologic deficits. 

• Other, less common forms of immune-mediated demyelination often 
follow infections and are more acute illnesses. 

• Leukodystrophies are genetic disorders in which myelin production or 
turnover is abnormal.


