




MS : most common 

demyelinating disease.

Many patients who are 

diagnosed as having 

acute disseminating 

encephalomyelitis 

(ADEM) or Transverse 

Myelitis, may have 

recurrent disease and 

later turn out to have MS 

.







 Posterior :MS, vitamin B12 deficiency.

 Lateral: MS , herpes.

 Anterior: Arterial infarction, NMO, Polio & 

post vaccination.





In many cases of myelopathy there will also 

be brain abnormalities and these can be a 

diagnostic clue to the diagnosis.



 Immune-mediated inflammatory demyelinating 

disease of the brain and the spinal cord.



 Brain lesions typical for MS :

temporal lobe.

Juxtacortical lesions. 

corpus callosum. 

Periventricular 

lesions 

brainstem and cerebellum



 Specific for MS.

 Adjacent to the cortex and must touch the 
cortex.

 subcortical is a less specific term, indicating a 
larger area of white matter almost reaching the 
ventricles.



 In small vessel disease  Juxtacortical U-

fibers are not involved and on T2 and FLAIR 

there will be a dark band between the WML 

and the cortex.



Juxtacortical lesion

Subcortical

lesion in 

small vessel 

disease



 Specific for MS.

 In hypertensive encephalopathy, the WMLs 

are located in the frontal and parietal lobes, 

uncommonly in the occipital lobes and not in 

the temporal lobes.



 The MRI of the brain shows periventricular lesions and a lesion in the corpus callosum.
These locations are very specific for MS.



 The location of the lesions is very typical: pons, 
periventricular and subcortical.













 Ovoid lesions perpendicular to the ventricles.

 Dawson fingers are typical for MS and are 

the result of inflammation around penetrating 

venules.





 Typical finding in MS.

This enhancement will be present for about 

one month after the occurrence of a lesion.

 The simultaneous demonstration of 

enhancing and non-enhancing lesions in MS 

is the radiological counterpart of the clinical 

dissemination in time and space.



 Multiple

 Small and peripherally 

located. 

 less than 2 vertebral 

segments in length. 

 most often found in the 

cervical cord.

 Less commonly there 

are diffuse          

abnormalities .

 In long standing cases 

atrophy will be seen.

spinal cord lesion.









 On transverse images MS lesions typically have a round or 
triangular shape and are located posteriorly or laterally.















 Proton density weighted image (PDWI).

They are crucial for studying the spinal cord.

On PDW-images the spinal cord has a uniformly 

low signal intensity (like CSF), which gives the 

MS lesions a good contrast against the 

surrounding CSF and normal cord tissue.





 Multiple lesions disseminated over time and 

space.

 CSF examination: monoclonal bands of IgG.





 It has large intra- parenchymal lesion with usually 

less mass effect than would be expected for its 

size.

 After the administration of gadolinium, there may 

be some peripheral enhancement, often with 

an incomplete ring.





1. Neuromyelitis 

optica.

2. ADEM.

3. Vascular disease.

4. Lyme disease.



MS Neuromyelitis Optica

spinal cord lesions <2 vertebral segments.

Smaller & peripherally 

located.

more than 3 ,

Extensive involvement.

Transverse image Posterior & lateral involve most of the cord

Cord swelling +/- +/-

Other Optic neuritis

Often T2 hyperintense 

periventricular brain lesion.







 monophasic, immune-mediated demyelinating 

disease .

 Occurs in children following an infection or 

vaccination.



ADEM MS

Brain lesion Pons, thalamus,basal 

ganglia

Corpus 

collosum,juxtacortical,

Infratentorial,temporal,

Periventricular.

Dowson finger.

cord lesion Long. Multiple, small

gadolinium patchy Focal enhancement

Follow-up resolution New lesions

Viral trigger + -

CSF Examination Pleiocytosis Monoclonal band of IgG

other children









 In small vessel disease there may be 

involvement of the brainstem, but it is usually 

symmetrical and central, while in MS it is 

peripheral.





2-3mm lesions simulating MS in a patient with 

skin rash and influenza-like illness. 

 High signal lesions in spinal cord .

 Enhancement of CN7 .
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 Multiple sclerosis.

 NMO

 ADEM

 TM

 Arterial infarct.

 Vasculitis.



 Autoimmune demyelinating disease induced by a 

specific auto-antibody, NMO- IgG.

 Affects the optic nerve and spinal cord.

 Brain lesions do occur and often  periventricular , 

are distinct from those seen in MS.



 Demyelination of the spinal cord looks like 

transverse Myelitis, often extensive over 4 -7 

vertebral segments and involve the full 

transverse diameter.

 NMO IgG is a specific biomarker for NMO.



 Previously it was thought

 that in NMO the brain was spared, but now 

we know that brain lesions do occur.

 The location of the brain lesions in NMO is 

only around the ventricles.



 Periventricular .



 The images show abnormal signal around the third 
and frontal horns of the lateral ventricles.





The NMO IgG auto-antibodies are directed 

against Aquaporin-4 water-channels.

The highest concentration of these Aquaporin-4 

water-channels is seen around the ventricles.



Involve both halves & >3 vertebral segments.







 Inflammatory  demyelinating disease of the CNS 

after viral infection or vaccination.

 Young children.

 Anti-MOG IgG test is positive. 



What is typical for ADEM and uncommon for 

MS is:

Massive involvement of the pons & basal 

ganglia.



 Diffuse involvement of the spinal cord with or  

without enhancement.





On follow up scan almost complete normalization.



 Focal inflammatory disorder of the spinal cord 

resulting in motor, sensory and autonomic 

dysfunction.



› It involve More than 2/3 of the cross sectional area.

› Focal enlargement.

› T2WI hyperintensity.

› Enhancement + / -.



 Sagittal image: large segment of hyperintensity 

on T2WI.



› Acute partial transverse myelitis - APTM
Lesions extending less than two Segments.
These patients are at risk of developing MS.

› Acute complete transverse myelitis - ACTM
Lesions extending more than two Segments .



There is multisegment high signal on STIR and T2WI with some 
swelling.
Most of the cord in the transverse diameter is involved.
There is no enhancement, which is usually the case in TM.
Sometimes there is some patchy enhancement.





 Astrocytoma

Diffusely infiltrating tumor, that is not mass-like.

Patchy  enhancement.



 follow up scan shows progressive disease.





The patient was not operable and a follow up scan shows progressive disease.



Ependymoma and hemangioblastoma.

They present as focal enhancing masses and 

will not cause a differential problem.





 Arterial infarction.

Spinal cord ischemia is typically seen as a 

complication of aortic aneurysm surgery or 

stenting.

Aortic aneurysm stenting is the most common 

cause of spinal chord infarction.



 high signal ventrally in the chord, which is 

typical for arterial    infarction.

 On transverse images a typical snake-eye 

appearance can be seen.

 DWI: restricted diffusion









 On imaging:

It is non-specific with multiple focal enhancing 

lesions in brain & spinal cord.





vasculitis produces MS-like images.














