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MRI pattern recognition in leukodystrophies

Most helpful for a diagnosis: MRI pattern
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recognition (MS van der Knaap).

But:
» May be normal in a presymptomatic patient
» May improve or even normalize

» May be non-characteristic, certainly in adult patients
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MRI pattern recognition in leukodystrophies

Why is it still important (in the time of next generation sequencing)?

» Ultrafast diagnosis, confirmation needs usually less time than NGS (think of
implications for treatment)

» Interpretation of variants found in primary genetic testing

» Looking for variants in non-coding parts of DNA
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Contents

» Pattern recognition step by step
» The importance of disease stage and age of onset
» Some examples

» Why pattern recognition is still important
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Pattern recognition

Normal MRI

Megalencephalic
leukodystrophy with
subcortical cysts (MLC)

Alexander Canavan
disease disease

Macrocephaly

How to analyse MRI images?

[ paradigm MRI interpretation white matter abnormalities J
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Van der Knaap Schiffmann,
Mochel, Wolf; Lancet
Neurology 2019
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Van der Knaap Schiffmann,
Mochel, Wolf; Lancet

How to analyse MRI images?

[ paradigm MRI interpretation white matter abnormalities ]
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analyse affected
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analyse affected
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MRI-based
leukodystrophy
differential diagnosis
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[ MRI paradigm for other pathologies ]
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Mochel, Wolf; Lancet
Neurology 2019
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[ “special” characteristics of leukodystrophies ]

Van der Knaap Schiffmann,
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GPR56-related LD

DD
Mochel, Wolf; Lancet Congenital CMV
Neurology 2019 infection
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Help with genetic testing
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HEMS — genetics

» Variants in exon 3B (including
synonymous variants)

» Variants deep in intron 3

» Splicing affected with higher ratio
DM20/PLP1 than normal

» Typical MRI pattern —
hypomyelination of early
myelinating structures

» Clinically, complicated spastic
paraplegia

» Intron 3 not covered by WES

€348 453
DM20 splice donor site PLP1 splice donor site

PLP1 mRNA

Taube et al, 2014;
Kevelam et al, 2015
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Another case

» Several seizures round age 7
months

» Clumsy child, attention deficit

» Chromosome analysis and fragile X
normal

—> Leukoencephalopathy with
calcifications and cysts (LCC)

—> Pathogenic variants in the 3’ region
of the non-coding SNORD118 gene

- Usually missed by WES
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Key points

» Leukodystrophies are heterogeneous genetic disorders primarily affecting

brain white matter.

» Brain MRI analysis very often helps to make a diagnosis (,,pattern
recognition”).

» Diagnosis with pattern recognition is fast.

» Diagnosis with pattern recognition is still important.
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