
Pediatric MS

What are the distinguishing characteristics?
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Outline and Focus

MRI=magnetic resonance imaging; MS=multiple sclerosis.
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• 2-10% of all MS patients have a clinical onset  18 years

• Definition of MS in children:

 13 years – 17 years 11 months

• Overall incidence:

 0.6-1.66/100 000 children per year

• Clinical manifestations acquired demyelination:

 Optic neuritis (22-36%)

 ADEM (19-24%)

 Transverse myelitis (3-22%)

 NMO (2-4%) 

• 15-45% conversion rate to definite MS within 5 years

Introduction

3ADEM=acute disseminated encephalomyelitis; NMO=neuromyelitis optica
Waldman A et al. Lancet Neurol 2014, 13: 936-948
Krupp LB et al. Mult Scler 2013; 19: 1261-67
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MRI criteria for pediatric MS
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Callen DJA et al. Neurology 2009, 72: 961-67



2010 IP Diagnostic criteria
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Polman CH A et al. Ann Neurol 2011, 69: 292-302

IP=International Panel



2010 IP Diagnostic criteria
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Sakada Y et al. Ann Neurol 2012, 72:211-232
Waldman AT et al. J Child Neurol 2011; 26: 675-82
Hummel HM et al. Mult Scler 2013; 19: 1330-35

• Can be applied in pediatric populations

• Sensitivity 100%, specificity 86%, PPV 59%, NPV 100%

• Frequency of spinal cord lesions is undereported:

 SC imaging not performed routinely

 SC lesions often clinically silent

 Frequently longitudinally extensive

 SC lesion can improve the diagnostic performance 

PPV=positive predictive value; NPV=negative predictive value



Spinal cord MRI in adult MS
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Spinal cord MRI in adult MS
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Spinal cord MRI in pediatric MS
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Spinal cord MRI in pediatric MS
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Brain MRI lesions in pediatric MS

Callen DJA et al. Neurology 2009, 72: 961-67



MRI features of pediatric MS and DDx
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DDx=differential diagnosis; ADEM=acute disseminated encephalomyelitis; 
NMO=neuromyelitis optica; MS=multiple sclerosis; T=Tesla; LETM= 
longitudinally extensive transverse myelitis; CRION=chronic relapsing 
inflammatory optic neuropathy; MRS=magnetic resonance spectroscopy; 
MRA=magnetic resonance angiography; MRI=magnetic resonance  imaging  Waldman A et al. Lancet Neurol 2014, 13: 936-948



Conclusion
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• Standardization & harmonization of MRI is crucial

• Hardware

• Imaging acquisition

• Multi-center standardization & harmonization  

• Establishement of MS research and care networks

• Data sharing, multi-center projects

• Try to act according international guidelines

• MS patients care and research should be 

performed in a multi-disciplinary approach!
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