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Caption:  The 1996 vs. 2013 multiple sclerosis phenotype descriptions for relapsing disease 
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Caption: The 1996 vs. 2013 multiple sclerosis phenotype descriptions for progressive disease 

Reproduced with permission from [2]: Lublin FD, Reingold SC, Cohen JA, et al. Defining the clinical 
course of multiple sclerosis: The 2013 revisions. Neurology. 2014;83(3):278‐286. doi: 
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Isolated Spinal 
Cord Syndrome 

Typical for MS 
- Evolution over hours to days 
- Partial myelitis 
- purely sensory 
- Deafferented upper limb 
- Lhermitte’s sign 
- Partial Brown-Sequard 
- Spontaneous remission 

Atypical for MS 
- Hyperacuteonset or insidiously 

progressive 
- Complete transverse or

longitudinally extensive myelitis
- Sharp sensory level 
- Radicular pain 
- Areflexia 
- Failure to remit 
- Systemic symptoms such as

fever

Brain and spinal 
cord MRI 

Low risk for MS 
(20%) 

Normal 
Abnormal 
lesions 
consistent with 
demyelination 

High risk for MS (60-90%) 
Review McDonald criteria 

- Compression (intervertebral 
disc, tumor) 
- Vascular 
(Ischemia/infarction, AVM) 

- Inflammatory(NMO, 
sarcoid, lupus, Sjögren’s) 

-Infection (syphilis, lyme, 
tuberculosis, viral including 
HIV, HTLV) 

-Toxic/nutritional/metabolic 
(B12 or copper deficiency, 
nitrous oxide toxicity)  

- Non-cord “mimics” 
(Guillain-Barré syndrome, 

MRI, CSF 
neurophysiological, 
serologic and other 
studies as appropriate 

Differential Diagnosis Upon Presentation with a Possible Demyelinating 
Spinal Cord Syndrome 

MRI clearly 
indicates a 
non-MS 
diagnosis e.g. 
spinal cord 
compression

Consider 
otherdiagnoses



  

Differential Diagnosis Upon Presentation with a Possible Demyelinating Spinal Cord 
Syndrome 
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Isolated Brain 
Stem Syndrome 

Typical for MS 
-internuclear 
ophthalmoplegia 

- 6th nerve palsy 

-multifocal signs e.g. facial 
sensory loss and vertigo or 
hearing loss

Atypical for MS 
-onset that is hyperacute or slowly progressive  

-vascular territory signs e.g. lateral medullary 
syndrome 

-age>50 

- isolated trigeminal neuralgia 

Brain MRI 

Low risk for MS 
(20%) 

Normal 

Abnormal 
lesions consistent 
with 
demyelination 

High risk for MS (60-90%) 
Review McDonald criteria 

-Ischemic/hemorrhagic  
(infarct, cavernous angioma, 
vasculitis) 

-Infiltrative/Inflammatory 
(sarcoid, NMO, Behçet’s, 
histiocytosis, CLIPPERS, lupus) 

-Infection  

(syphilis, listeria, lyme, 
Whipple’s, tuberculosis, viral) 

-Malignancy (lymphoma, 
glioma) 

-Toxic 

N t iti l

MRI, CSF, 
neurophysiological, 
serologic and other 
studies as appropriate 

Consider other 
diagnoses MRI clearly 

indicates a non-MS 
diagnosis  
(e.g. hemorrhage) 

Differential Diagnosis Upon Presentation with a Possible Demyelinating 
Brain Stem Syndrome 



Differential Diagnosis Upon Presentation with a Possible Demyelinating Brain Stem Syndrome 
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Clinical “Red Flags” 

RED FLAG  EXAMPLES OF ALTERNATIVE DIAGNOSIS 

“Major red flags”    

Bone lesions  histiocytosis; Erdheim Chester disease 

Lung involvement  sarcoidosis; lymphomatoidgranulomatosis 

Multiple cranial neuropathies 
or polyradiculopathy 

chronic meningitis, including sarcoidosis and tuberculosis; Lyme disease 

Peripheralneuropathy  B12 deficiency; adrenoleukodystrophy; metachromatic leukodystrophy, Lyme disease

Tendon xanthomas  cerebrotendinousxanthomatosis 

Cardiac disease 
multiple cerebral infarcts; brain abscesses with endocarditis or right to left cardiac 

shunting 

Myopathy  mitochondrial encephalomyopathy (e.g. MELAS); Sjögren’s syndrome 

Renal involvement  vasculitis; Fabry disease, systemic lupus erythematosus 

Extrapyramidal features  Whipple’s disease; multisystem atrophy; Wilson’s disease 

Livedoreticularis 
antiphospholipid antibody syndrome; systemic lupus erythematosus; Sneddon’s 

syndrome 

Retinopathy 
mitochondrial encephalomyopathy; Susac and other vasculitides (retinal infarction); 

neuronal ceroidlipofuscinosis 

Diabetesinsipidus  sarcoidosis; histiocytosis; neuromyelitisoptica 

Increase serum lactate level  mitochondrial disease 

Hematological 
manifestations 

thrombotic thrombocytopenic purpura; vitamin B12 deficiency; Wilson’s disease 
(hemolyticanemia); copper deficiency 

Mucosal ulcers  Behçet’sdisease 

Myorhythmia  Whipple’s disease 

Hypothalamic 
disturbance 

sarcoidosis; neuromyelitisoptica; histiocytosis 

Recurrent spontaneous 
abortion or thrombotic 
events 

antiphospholipid antibody syndrome; thrombotic thrombocytopenic purpura; 
metastatic cancer with hypercoagulable state 

Rash  systemic lupus erythematosus; T-cell lymphoma; Lyme disease, Fabry disease 

Arthritis, polyarthalgias, 
myalgias 

systemic lupus erythematosus; Lyme disease; fibromyalgia 



Amyotrophy  amyotrophic lateral sclerosis; syringomyelia; polyradiculpathy 

Headache or 
meningismus 

venous sinus thrombosis; chronic meningitis; lymphoma or glioma, vasculitis, 
systemic lupus erythematosus 

Persistently monofocal 
manifestations 

structural lesion (e.g. Chiari malformation); cerebal neoplasm 

“Intermediate” red flags    

Sicca syndrome  Sjögren’s syndrome 

Gastrointestinal symptoms 
Whipple’s disease; celiac disease and other malabsorptive states that lead to B12 or 

copper deficiency  

Loss of hearing  Susac’s syndrome; glioma; vertebrobasilar infarction 

Fulminant course 
thrombotic thrombocytopenic purpura; intravascular lymphoma; acute disseminated 

encephalomyelitis 

Increase serum ACE level  sarcoidosis; histiocytosis 

Prominent family history 

depending on pattern of inheritance suggested by family history:  

hereditary spastic paraparesis; leukodystrophy; Wilson’s disease; mitochondrial 
disorder; CADASIL 

Constitutionalsymptoms  sarcoidosis; Whipple’s  disease, vasculitis 

Progressive ataxia alone 
multisystem atrophy; hereditary spinocerebellar ataxia; paraneoplastic cerebellar 

syndrome 

Neuropsychiatric syndrome 
Susac’s syndrome; systemic lupus erythematosus; Wilson’s disease, GM2 

gangliosidosis 

Seizure  Whipple’s disease; vasculitis; metastases 

Uveitis  sarcoidosis; lymphoma; Behçet’s disease 

Pyramidal motor 
involvement alone 

primary lateral sclerosis variant of ALS; hereditary spastic paraparesis 

Gradually progressive 
course from onset 

HTLV-1 associated myelopathy; adrenomyeloneuropathy;adrenoleukodystrophy; 
metachromatic leukodystrophty, B12 deficiency 

“Minor” red flags    

Brainstem syndrome  pontine glioma; cavernous angioma; vertebrobasilar ischemia 

Myelopathy alone 
Chiari type 1 malformation; cord compression including cervical spondylosis; B12 or 

copper deficiency; HTLV1 

Onset prior to age 20  mitochondrial encephalomyopathy; leukodystrophy; Friedrich’s ataxia 

Abrupt onset  cerebral infarction; cerebral hemorrhage; cerebral venous sinus thrombosis 

Onset after age 50  cerebral infarction; amyloid angiopathy; lymphoma 

  



Caption:  Red flags are ordered from the most “major” to the most “minor” as per rankings by 
the Panel. Major red flags point fairly definitively to a non-MS diagnosis; minor red flags may 
be consistent with MS or an alternative diagnosis.  Intermediate red flags are those for which 
there was poor agreement and uncertainty among raters about the weighting of the flag for 
differential diagnosis in MS, especially in isolation of other informative symptoms, signs and 
assays.  Minor red flags suggest that a disease other than MS should be considered and fully 
explored, but an MS diagnosis is not excluded. 
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Katz Sand IB, Lublin FD. Diagnosis and differential diagnosis of multiple sclerosis. Continuum 
(MinneapMinn). 2013;19(4 Multiple Sclerosis):922‐943. doi: 10.1212/01.CON.0000433290.15468.21 
[doi]. 
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Imaging “red flags” 

RED FLAG  EXAMPLES OF ALTERNATIVE DIAGNOSIS 

“Major” red flags    

Cerebral venous sinus thrombosis 
Behçet’s disease; vasculitis; chronic meningitis, antiphospholipid or 

anticardiolipin antibody syndromes 

Cortical infarcts  embolic disease; thrombotic thrombocytopenic purpura; vasculitis 

Haemorrhages/microhaemorrhage
s 

amyloid angiopathy; Moya Moya disease; CADASIL; vasculitis 

Meningeal enhancement  chronic meningitis; sarcoidosis; lymphomatosis; CNS vasculitis 

Calcifications on CT scans  cysticercosis; toxoplasmosis, mitochondrial disorders 

Selective involvement of the anterior 
temporal and inferior frontal lobe 

CADASIL 

Lacunar infarcts  hypertensive ischemic disease; CADASIL; Susac syndrome 

Persistent Gd-enhancement and/or 
continued enlargement of lesions 

lymphoma; glioma; vasculitis; sarcoidosis; histiocytosis; CLIPPERS 

Simultaneous enhancement of all 
lesions 

vasculitis; lymphoma; sarcoidosis 

T2-hyperintensity in the dentate nuclei  cerebrotendinousxanthomatosis 

T1-hyperintensity of the pulvinar  Fabry disease; hepatic encephalopathy; manganese toxicity 

Large and infiltrating brainstem 
lesions 

Behçet’s disease; pontine glioma  

Predominance of lesions at the 
cortical/subcortical junction 

embolicinfarction; vasculitis; progressive multifocal leukoencephalopathy

“Intermediate” red flags    

Hydrocephalus 
sarcoidosis or other chronic meningitis; lymphoma or other CNS 

neoplasm 

Punctiform parenchymal enhancement  sarcoidosis; vasculitis 

T2-hyperintensities of U-fibres at the 
vertex, external capsule and insular 
regions 

CADASIL 

Regional atrophy of the brainstem  Behçet’s disease; adult onset Alexander’s disease 

Diffuse lactate increase on brain MRS  mitochondrialdisease 

Marked hippocampal and amygdala 
h

hyperhomocystinemia 



atrophy 

Symmetrically distributed lesions  leukodystrophy 

T2-hyperintensities of the basal 
ganglia, thalamus and hypothalamus 

Behçet’s disease; mitochondrial encephalomyopathies;  Susac’s 
syndrome; acute disseminated encephalomyelitis 

Diffuse abnormalities in the posterior 
columns of the cord 

B12 deficiency; copper deficiency; paraneoplastic disorder 

Lesions across GM/WM boundaries  hypoxic-ischemic conditions; vasculitis; systemic lupus erythematosus 

T2-hyperintensities of the temporal 
pole 

CADASIL 

Complete ring enhancement   brain abscess; glioblastoma; metastatic cancer 

Central brainstem lesions  central pontinemyelinolysis; hypoxic-ischemic conditions; infarct 

Predominant brainstem and cerebellar 
lesions 

Behçet’sdisease; pontine glioma 

Lesions in the center of CC, sparing 
the periphery 

Susac’s syndrome 

Dilation of the Virchow-Robin spaces  hyperhomocystinemia ; primaryCNSangiitis 

Cortical/subcortical lesions crossing 
vascular territories 

ischemic leukoencephalopathy; CADASIL; vasculitis 

Large lesions with absent or rare mass 
effect and enhancement 

progressive multifocal leukoencephalopathy 

No “occult” changes in the NAWM  Lyme disease, isolated myelitis, CADASIL 

“Minor” red flags 
  

No enhancement 
progressive multifocal leukoencephalopathy; ischemic lesions; 

metachromatic leukodystrophy 

No optic nerve lesions  metastastic carcinoma; gliomatosis cerebri; toxoplasmosis  

No spinal cord lesions  multiple infarcts; vasculitis; progressive multifocal leukoencephalopathy 

Large lesions  glioblastoma; lymphoma; progressive multifocal leukoencephalopathy 

No T1 hypointense lesions (black 
holes) 

ischemic degenerative leukoencephalopathy; progressive multifocal 
leukoencephalopathy 

Marked asymmetry of WM lesions  glioblastoma; lymphoma; cerebral infarction 

  

Caption:  Red flags are ordered from the most “major” to the most “minor” as per rankings by 
the Panel. Major red flags point fairly definitively to a non-MS diagnosis; minor red flags may 
be consistent with MS or an alternative diagnosis.  Intermediate red flags are those for which 



there was poor agreement and uncertainty among raters about the weighting of the flag for 
differential diagnosis in MS, especially in isolation of other informative symptoms, signs and 
assays.  Minor red flags suggest that a disease other than MS should be considered and fully 
explored, but an MS diagnosis is not excluded. 
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Reported causes of transverse myelitis 

 



 

  

Reproduced with permission from [5]: Beh SC, Greenberg BM, Frohman T, FrohmanEM. 
Transverse myelitis. NeurolClin. 2013;31(1):79-138. doi: 
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 Differential diagnosis of progressive spastic paraparesis 

 

Reproduced with permission from [6]: Miller DH, Leary SM. Primary-progressive multiple 
sclerosis. Lancet Neurol. 2007;6(10):903-912. doi: 10.1016/S1474-4422(07)70243-0. 
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Differential diagnoses and mimics of optic neuritis 

 

Reproduced with permission from [7]:Petzold A, Wattjes MP, Costello F, et al. The investigation of 
acute optic neuritis: A review and proposed protocol. Nat Rev Neurol. 2014;10(8):447‐458. doi: 
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Red flags implying a diagnosis other than MS-related Optic Neuritis 
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