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BRAIN MALFORMATIONS

1. POLYNEUROPATHY

2. MYOPATHY / MUSCULAR DYSTROPHY

3. SPINAL MUSCULAR ATROPHY 

4. SPASTIC PARAPLEGIA

5. MOVEMENT DISORDER
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Clues from associated neurological symptoms
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POLYNEUROPATHY
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20 year old man

0 20105 15

5M
Bifacial weakness, eyelid ptosis

2Y
Developmental language delay

6Y
Mild ID, ASD, ADHD

13Y
Axonal sensorimotor PNP
Carpal tunnel release procedure

15Y
Urinary incontinence
Bilateral pyramidal syndrome
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20 YEAR OLD MAN

MRI of brain and orbita

thinning posterior part corpus callosum

hypotrophic optic nerves

atrophy extra-ocular muscles

Mitochondrial disorders? Negative

Sequencing analysis of TUBB3

c.1250A>T, p.(Asp417Val)

de novo

Diagnostic work-up
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Courtesy of Dr Régal
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MCD - POLYNEUROPATHY
TUBB3
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D417N

CFEOM
CFEOM + polyneuropathy
Isolated CMT2-like  disorder
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MCD - POLYNEUROPATHY 

11 year old boy

• Normal pregnancy and delivery

• 39 WG with W 3kg, H 49cm, HC 32cm 
(-1.9SD)

• Age 4 months: poor visual pursuit

• Age 5 months: focal seizures, HC 
38.5cm (-3.2SD)

• Age 11 years: 

• HC 45cm (-6SD)
• Refractory focal seizures
• Severe ID, communication limited to sounds
• Dyskinetic cerebral palsy GMFCS IV, MACS IV
• Central visual impairment, no CFEOM

• EMG and NCV normal

Tubulinopathy-related dysgyria
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De novo c.1172G>T, p.(Arg391Leu) 
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MCD - POLYNEUROPATHY

4-year old girl

• Normal pregnancy and delivery

• Axial hypotonia, strabismus, 
unilateral ptosis

• Age 2: BSID-II DQ<55, language 
delay

• Age 4: 

• SON-IQ 53 (non-verbal IQ test)
• Motor DQ 55 with spastic diplegia
• Expressive and receptive language both 

poor, dysarthric speech, drooling
• EMG and NCV normal

• Asymmetric ptosis, no typical CFEOM

Tubulinopathy-related dysgyria

08-02-17
MCD – Neurological clues

7

De novo c.292G>A, p.(Gly98Ser)  
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MCD - POLYNEUROPATHY
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MCD - POLYNEUROPATHY

Goldberg–Shprintzen Megacolon syndrome

Microcephaly 

Intellectual disability

Hirschsprung’s disease

Polymicrogyria

Polymicrogyria
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MCD - POLYNEUROPATHY
Polymicrogyria
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• Microcephaly
• Blepharophimosis, blepharospasm
• Short stature
• Primary axonal neuropathy with 

secondary degradation over time

• Brain MRI not performed/not reported

• Recessive mutation in KIAA1279
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MCD- POLYNEUROPATHY
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Polymicrogyria • Postnatal microcephaly (-4 à -6SD)
• Eye abnormalities (congenital 

cataract, microcornea, 
microphthalmia)

• Microgenitalia
• Progressive axonal peripheral 

neuropathy

• Frontoparietal PMG, thin CC

homozygous p.Thr18Pro
mutation in RAB3GAP1
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MCD – POLYNEUROPATHY
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Polymicrogyria

Baulac et al Neurology® 2014;82:1068–1075

Recessive mutations in FIG4
• Yunis-Varón syndrome (MCA)

• cleidocranial dysplasia
• digital anomalies
• brain malformations
• early death

• Temporo-occipital PMG
• Charcot-Marie-Tooth type 4J

• demyelinating polyneuropathy 
• severe axonal loss
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MCD – POLYNEUROPATHY
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Macrocephaly

De novo c.269T>C, p.(Phe90Ser) PTEN variant
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MCD – POLYNEUROPATHY

08-02-17
Titel van de presentatie

14

Polymicrogyria
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MCD - POLYNEUROPATHY
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PMG/cobblestone malformation

Recessive 
mutations in 
SNAP29
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MCD – CONGENITAL MUSCULAR DYSTROPHY

Global developmental delay

Myopia +++

Increased creatine kinase levels

POMGnT1 

c.511C>T (p.Arg171*); c.1342G>C (p.Gly448Arg)

PMG/Cobblestone malformation
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Cobblestone malformation

Dystroglycanopathy genes

B3GALNT2, B4GAT1, DAG1, FKRP, FKTN, LARGE1, 
GALNT2, GTDC2, ISPD, POMT1, POMT2, POMGNT1, 
POMGNT2, POMK, SLC35A1, TMEM5

Lamininopathy, CDG and other COB dysplasia 
genes

ATP6V0A2, COL3A1, GPR56/ADGRG1, LAMA2, 
LAMB1, LAMC3, SNAP29, SRD5A3
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MCD – POLYNEUROPATHY
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Agenesis corpus callosum

Pathogenic variants in KCC3 (SLC12A6) 
• Onset first year of life
• Neonatal hypotonia
• Progressive distal and proximal symmetric limb weakness
• Amyotrophy
• Severe sensorymotor neuropathy
• Psychosis
• Shortened lifespan
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MCD – POLYNEUROPATHY
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Agenesis corpus callosum and pontocerebellar hypoplasia type 9

Marsh et al Neurol Genet 2015;1:e16

Pathogenic variants in AMPD2
• Postnatal microcephaly
• Profound ID
• Epilepsy
• Brain MRI: ACC and PCH
• Axonal neuropathy
• Shortened lifespan
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MCD - MYOPATHY
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ACC – PMG and BSH

Pathogenic variants in EPG5
• Microcephaly
• MCA (cataracts, cleft, hypospadias)
• Dilated cardiomyopathy
• Cutaneous albinism
• Defective humeral response with 

recurrent infections
• Brain MRI: ACC, CBLBH, cortical 

malformation
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MCD – HMSN / SMALED / MYOPATHY / HSP
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Pachygyria / polymicrogyria

Courtesy Dr Destrée
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MCD - SMALED

08-02-17 21

Polymicrogyria
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MCD – SPASTIC PARAPLEGIA

08-02-17
Titel van de presentatie

22

‘Polymicrogyria’ Bi-allelic variants in adaptor protein complex 4 (AP-4)
SPG47 (AP4B1), SPG50 (AP4M1), SPG51 (AP4E1)
and SPG52 (AP4S1)

Retrograde dysfunction of the long descending fibers of 
the corticospinal tract
• Hypotonia – diplegia – tetraplegia
• Intellectual disability
• Poor/absent speech
• Febrile seizures/epilepsy
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MCD – SPASTIC PARAPLEGIA
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Microcephaly – thin CC - CBH

Spastic paraplegia with
• mild intellectual disability with language delay
• epilepsy
• optic nerve atrophy
• microcephaly

• thinning of corpus callosum
• periventricular white matter lesion
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MCD – MOVEMENT DISORDER
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Heterotopia

homozygous c.242_249delins7 (p.Pro81fs) mutation in ARFGEF2
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MCD – MOVEMENT DISORDER
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Polymicrogyria

Platzer et al. J Med Genet. 2017 July ; 54(7): 460–470

De novo c.2437C>G, p.(Leu813Val) in GRIN2B



I

SUMMARY

Polyneuropathy

PMG: TUBB3, SNAP29, KIAA1279, RABopathies, FIG4, BICD2

PMG/LIS: DYNC1H1

ACC: AMPD2, SLC12A6

Myopathy with ACC, CBLH: EPG5

Hereditary spastic paraplegia 

PMG: AP4S1

Micro: KIF1A

Muscular dystrophies

cobblestone malformation: dystroglycanopathy, laminopathy, CDG, other

Movement disorders

Heterotopia: ARFGEF2

Polymicrogyria: GRIN2B
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MCD & neurological syndromes
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