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Sir, Pontocerebellar Hypoplasia (PCH) type 2 caused by missense mutations in

TSEN54 is a distinct phenotype encompassing progressive microcephaly, swallowing

problems and severe mental and motor impairments. None of the patients with PCH2

with missense mutations in TSEN54 achieved unsupported walking or sitting, voluntary

hand control was absent in almost all and higher visual functioning was absent or very

limited. A common characteristic of PCH2 is the extrapyramidal dyskinesia, which

often presents as severe chorea. In the more severe subtype PCH type 4 (due to

compound heterozygosity of missense mutations plus nonsense or splice site mutations

in TSEN54) , the early lethality and prenatal symptoms like polyhydramnios, congenital

contractures and the necessity for mechanical ventilation signify a more profound

involvement. In both subtypes, MRI shows hypoplasia of the cerebellar hemispheres

with relative sparing of the vermis and hypoplasia and atrophy of the ventral pons.

Additionally, in PCH2 cases there is variable progressive atrophy of the cerebral cortex,

delayed myelination and attenuation of the corpus callosum. In PCH4 impaired growth

and maturation of the supratentorial parts of the brain results in increased pericerebral

space and an immature aspect of the cerebral cortex. There is a remarkable coherence

in the clinical presentation of cases with TSEN54 mutations, resulting in either a PCH2

or a PCH4 phenotype, depending on the severity of their mutation (missense only in

contrast to missense plus nonsense mutations) .

CASK mutations result in a very broad phenotypical presentation [1,2,3] . The

phenotypical spectrum reaches from FG syndrome (also known as Opitz-Kaveggia

syndrome) with relative macrocephaly, congenital hypotonia, severe constipation and

behavioural disturbances to a phenotype of mild mental retardation with relatively mild

motor deficits and nystagmus to a phenotype of microcephaly, pontocerebellar

hypoplasia, a simplified gyral pattern, sensorineural hearing loss and severe mental

retardation. The CASK gene is located on the X-chromosome; therefore hemizygous

missense mutations in boys are less severe than nonsense mutations, with even early

lethality in these boys (prenatal or neonatal) . Nonsense mutations in girls are always

de novo with a severe disease course as a consequence [1] . The hemizygous missense

mutation, p.R28L in CASK results in FG syndrome in one Italian family, mothers of

the affected males are healthy or only have mitigated clinical features [2] . In all the

published cases with a CASK mutation, the corpus callosum is normal in size and shape

[4] .

The findings of Valayannopoulus et al. [5] support our findings that the common

(p.A307S) mutation in TSEN54 (identified in three patients) is associated with a

“dragonfly-like” cerebellar pattern on MRI [6] . Additionally the authors report three

girls with de novo nonsense CASK mutations. Two of them had a butterfly-like

cerebellar phenotype and one (Patient 8) displayed a dragonfly-like cerebellar pattern

on MRI. This important finding shows the possibility of CASK involvement in the cases

where we could not identify a mutation [6] . By any means, this requires further

investigation. On closer examination the phenotypical overlap between TSEN54 and
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CASK cases is especially present in neonates and infants with TSEN54 mutations in

which cerebral atrophy is still not apparent. The authors propose the absence of optic

atrophy as a characteristic difference, as this is common in CASK carriers but absent in

patients with TSEN54 mutations [1 ] . Also it would be of interest to know whether the

cases with a CASK mutation presented by Valayannopoulus and colleagues [5] suffered

from sensorineural hearing loss, as this feature is also described in CASK carriers and

absent in TSEN54 carriers [1 ] . Another characteristic that can help in distinguishing

between CASK and TSEN54 mutations is the number of complexity gyri, reduction of

those gyri is not observed in the latter, but has been observed in patients with CASK

mutations [1 ] . Finally there is the “outcome” as reported by Valayannopoulus et al. [5]

and the motor development in particular, that seems to be better in CASK carriers;

whereas all three CASK cases were able to stand unsupported none of the TSEN54

cases showed such a development [6] .

Still, although it is tempting to do, we plead for prudence in making a diagnostic

algorithm. Next to CASK, there are several other genes to consider: e.g RARS2 and

VRK1 are associated with PCH type 6 and an atypical presentation of PCH type 1,

respectively [7,8] . MED17 and SEPSECS mutations can give a phenotype of cerebello-

cerebral atrophy, which could potentially be difficult to distinguish from PCH.

Therefore it remains important to carefully examine patients, both clinically and

neuroradiologically [9,10] . One thing that perhaps can help in making a distinction

between patients with CASK mutations and patients with TSEN54 mutations is that

the underlying disease mechanism in patients with CASK mutations is a neuronal

migration deficit while TSEN-mediated PCH is a progressive neurodegenerative

disorder [11] . The CASK gene is encoding for a calcium/calmodulin-dependent serine

protein kinase that is involved in signaling in both, pre- and post synapses, and is

involved in the interaction with TBR1 (T-box brain gene 1) in such a way that it

enhances TBR1 transcription. TBR1 is involved in regulating the expression of the

extracellular matrix protein Reelin (RELN) [12] . Reelin is essential for normal neuronal

migration, since RELN mutations are responsible for lissenencephaly and

pontocerebellar hypoplasia [13] . The better clinical outcome of CASK mutation carriers

supports the hypothesis that CASK is solely a developmental disorder, whereas

TSEN54-mediated PCH is a neurodegenerative disorder with cell death, resulting in

progressive neuronal atrophy and no development [14] .

Nowadays the list of genes responsible for various types of pontocerebellar

hypoplasia and related disorders is rapidly growing. With careful clinical and

neuroradiological examination and testing of several genes it will be hopefully possible

to make a molecular diagnosis in most cases with such a phenotype.
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