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Introduction
Craniosynostosis is the premature fusion of one or
more cranial vault sutures restricting the normal
growth of the skull, brain and face. Whilst 70-75%
of the patients have isolated craniosynostosis, 2530% present with syndromic cranioisynostosis1. The
human Ets2 Repressor Factor (ERF) gene is
mapped to chromosome 19q13.2 consisting of 4
exons2,3. The ERF protein is an Ets domain protein
belonging to the Ets family of genes2. ERF being a
transcriptional regulator gene, appears to be
involved in cellular proliferation4. Mutation in ERF
gene has recently been described to cause a
syndromic
craniosynostosis
with
facial
dysmorphism, Chiari 1 malformation, speech and
language delay, learning and behavioural
difficulties5. We describe a 6-year-old child who
presented with syndromic craniosynostosis and was
subsequently diagnosed to have ERF-related
craniosynostosis or craniosynostosis-4.
Case report
A six-year-old boy, of Indian origin, born of a nonconsanguineous marriage, presented with a history
of diminution of vision for 2 months. On
examination, facial dysmorphism with proptosis,
hypertelorism, depressed nasal bridge, full lips,
upturned nose, short columella, pectus excavatum
and brachydactyly were present (Figures 1 and 2).
Occipito-frontal circumference (OFC) was 51 cm
which was on the 50th centile on the growth chart for
the age and sex of the child. Child had global
developmental delay and a past history of seizures at
two years of age for which he was started on the
anticonvulsant levetiracetam. As the child had been
seizure free since then, levetiracetam had been
tapered and stopped two years back.
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Magnetic Resonance Imaging (MRI) of the brain
revealed a cerebellar tonsillar descent of 14mm
below the level of foramen magnum, suggestive of
Arnold Chiari 1 malformation with bilateral
distended optic nerve sheaths (Figure 3).
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X-ray skull showed features of raised intracranial
tension with copper beaten appearance and
craniosynostosis (Figures 4 and 5).

Figure 7 shows the normal shape of the child’s head

Ophthalmologist’s opinion was taken and the child
was diagnosed to have primary optic atrophy with
craniosynostosis.
In
view
of
syndromic
craniosynostosis, a genetic analysis was sent.
Chromosomal microarray analysis showed
microdeletion at 19q32.2 involving the ERF gene

3D skull reconstruction showed absence of coronal,
metopic, lambdoid and sagittal sutures (Figure 6)
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suggestive of craniosynostosis-4. Child was
thereupon referred to a neurosurgeon. However, the
parents did not consent for surgery and the child was
discharged without any further interventions.

synostosis leading to raised intracranial pressure
with no abnormalities in head shape observed
(Figure 7).
ERF-related craniosynostosis is often confused with
Crouzon syndrome. The differentiating feature is
the presence of a mild mid-facial hypoplasia with
ERF-related
craniosynostosis
and
typical
behavioural and developmental abnormalities like
attention deficit hyperactive disorder in Crouzon
syndrome.

Discussion
Craniosynostosis is a complex genetically
heterogeneous condition that occurs in 1 in 20002500 newborns6. Syndromic craniosynostosis is
most commonly caused by mutations in FGFR1,
FGFR2, FGFR3, TWIST 1, TCF12 and EFNB1.
Recently in 2013, a new mutation in ERF was
described by Twigg SR et al as a cause of
craniosynostosis5. Genetic analysis was performed
in 411 patients with craniosynostosis and 288 North
European controls. A heterozygous loss of function
mutation in ERF was identified in 11 patients in the
craniosynostosis group while there were no such
mutations in the control group. The characteristics
of ‘ERF-related craniosynostosis’ observed were
sagittal or multiple suture synostosis, Chiari
malformation and language delay, craniofacial
dysmorphism and raised intracranial pressure.
Prevalence of ERF mutations in syndromic
craniosynostosis is 2% and 0.7% in clinically nonsyndromic craniosynostosis7.

In conclusion, ERF-related craniosynostosis is a
new and emerging cause of syndromic
craniosynostosis. Any child presenting with multisutural craniosynostosis in infancy or early
childhood should be evaluated for ERF gene
mutation.
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