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• Reasons for misdiagnosis of MS

– a priori chance of MS and OND

– spectrum bias: representative populations?

• McDonald 2017 - focus on specificity

– exclude vascular disease (very common)

– identify other inflammatory disease (rare)

• Red flags on imaging

– imaging MIMICS criteria

Agenda
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McDonald criteria - DIS

lesions in 2/4 locations required

JC PV IT SC



Development setting representative?

• Tertiary referral centres

– strict indications, dedicated training

– prospective case finding, few incidental (MRI) findings

• Other diagnosis ruled out

– using variety of tests

– during FU – partly retrospective

• Issues to generalize to standard practice

– lower clinical threshold, application to historical symptoms

– incidental MRI findings

– less experience with alternative Dx
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Solomon AJ. Neurology 2016Carmosino MJ. Arch Neurol 2005



Reason for FP radiological diagnosis

Carmosino MJ. Arch Neurol 2005



Geraldes & MAGNIMS, Nat Rev Neurol 2018



Prevalence of WM disorders 

• hereditary – individual disorders rare

– as a group less uncommon 

• acquired WM disease

– vascular 1-5/10

– MS 1-2/1000

– neuro-SLE 5/100.000

– Lyme 1/100.000

• highest a priori chance for vascular lesions



MS – periventricular & infratentorial
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MC question 1
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SVD - periventricular involvement

*5039676



PV lesions in NMO

Courtesy dr. Nakamura – www.radiologyassistent.nl



PV lesions in OND

Kim S. MSJ 2013

Barkhof criteria distinguish CDMS (60%) from SLE / Sjogren’s syndrome (17%, p = 0.0173) 

but not from primary CNS vasculitis (50%, p = 0.7376) or secondary CNS vasculitis (58%, p = 1.0)

Three other MRI criteria were superior: any ovoid periventricular T2 lesions, 

any perpendicular periventricular T2 lesions, any T2 lesions larger than 6 mm.  

PACNS Hep-C vasculitis SLE



Filippi M, Lancet Neurology 2016



Specificity McD criteria in OND

• 28 / 377 referred cases ultimately alternative Dx

– 16 ischemic cerebrovascular disease (CVD)

– 4 angiitis/vasculitis, 3 multisystem atrophy (MSA), 5 other single Dx

• matched with 28 typical definite MS cases

Nielsen JM, Ann Neurol 2005



FLAIR* @ 7T – perivenous lesions

Kildonk I, Eur Radiol 2013

More work needed to 

translate to 3T and below

Needs better criteria for 

interpretation



Cortico-juxtacortical lesions in MS
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SVD – sparing of U-fibers



MS – juxtacortical inflammation



SVD

Sanchez-Alliaga & Barkhof. Handbook of Clinical Neurology



Brain stem lesions – SVD vs MS

Sanchez-Alliaga & Barkhof. Handbook of Clinical Neurology





Small vessel disease or MS?

*2982144



not MS…..



MS – multifocal short lesions



Spinal cord abnormality – MS vs OND

 Spinal cord normal Spinal cord abnormal 

OND (n = 43) 39 4 

MS (n = 25 2 23 

 Z=-7.01, p<0.0001

Bot JCJ. Radiology 2002

*OND:  hyperhomocysteinemia, vasculitis



Involvement MS SVD

• CC typical rare

• U-fiber often rare

• Infratentorial always late

• Temporal lobe often never*

• Gad-enhancement common never

• Asymmetric never possible

• Black holes typical rare

• Cystic lesions never lacunes

• Spinal cord frequent never

*except CADASILwww.radiologyassistant.nl



Geraldes & MAGNIMS, Nat Rev Neurol 2018





Perivenous inflammation in MS

Dissemination in time (DIT)
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“open-ring” enhancement in MS



CNS angiitis: punctiform enhancement



Sarcoid: meningeal enhancement



Sarcoid: persistent subpial enhancement



NMO – Cloud-like Enhancement



Longitudinally extensive myelitis (LETM)

Neuromyelitis optica (NMO)

AQP4-AB titer 1:1024



Geraldes & MAGNIMS, Nat Rev Neurol 2018



NMO – lesion distribution

Pittock et al. Arch Neurol 2006 Wang et al. Eur J Radiol 2011



NMO – atypical brain lesions

Kim W, Mult Scler Int 2012



Geraldes & MAGNIMS, Nat Rev Neurol 2018



Take home messages

• misdiagnosis not uncommon

– clinical and radiological sources

• a priori chance of SVD extremely high

– 3PV lesions better safeguard

– JC/IC and SC lesions rare

• red flags on MRI - iMIMICS

– peculiar enhancement pattern

– no spinal cord involvement or LETM

– large cerebral lesions













Sanchez-Alliaga & Barkhof. Handbook of Clinical Neurology







MS – juxtacortical inflammation



Primary CNS angiitis: FLAIR

*0022276



Sarcoid: T2 lesions

*1040703


