Letters to the Editor

May PEHO Syndrome be a Clinical Entity Associated with Early
Onset Encephalopathies?

Sir,

Progressive encephalopathy with edema, hypsarrhythmia and
optic atrophy (PEHO) syndrome is a rare neurodegenerative
condition. The cardinal and supportive features for PEHO
syndrome have been described. Infantile hypotonia,
seizure disorder, profound delay in motor and intellectual
development profound developmental delay, abnormality
of visual fixation, optic atrophy by the age of 2 years, and
progressive brain atrophy are the cardinal clinical features of
PEHO syndrome. The supportive criteria of PEHO syndrome
include microcephaly at birth hypotonia, dysmorphic features
with narrow forehead, epicanthic folds, short nose, open
mouth, receding chin, tapering fingers and oedema of the
face and limbs.l"! PEHO-like syndrome patients who look
similar to infants with PEHO syndrome, but who may have
milder clinical features without neuroradiologic and/or
ophthalmologic signs has been identified.?!

Our patient is a 18-month-old boy was followed due to
intractable epilepsy and developmental delay. He was born by
normal vaginal delivery at 38 weeks of gestation with normal
antenatal period. He was the first child of consanguineous
parents. He was hospitalized in a neonatal intensive care unit
because of respiratory distress, poor feeding and decreased
activity on the first day after his birth. In the second day of
life, he had a seizure which was interrupted by phenobarbital.
From age of one month, progressive seizures were observed.
He also became lethargic with generalized muscular hypotonia,
poor feeding and developmental delay.

Complete blood count, serum electrolytes and liver function
test were normal. Blood lactate, ammonia, serum amino
acids, tandem mass spectrometry, urinary organic acids
and cerebrospinal fluid analysis were normal. Karyotype
was also normal. At the age of 18 months, his weight and

Figure 1: (a) Dysmorphic features included narrow forehead and short
nose, (b) prominent edema in the hand

head circumference was 15 kg (97 percentile) and 44.8 cm
(3 percentile), respectively. His neurological examination
revealed severe development delay, truncal hypotonia,
microcephaly, and brisk tendon reflexes. He was not able
to follow objects. At 6 months, fundoscopy was normal. At
18 months of age, the ophthalmological evaluation revealed
bilateral optic nerve pallor. He was feeding with nasogastric
feeding tubes. Dysmorphic features included narrow forehead
and short nose. There was prominent edema in the face and
limbs [Figure 1]. He had multiple seizure types, including
myoclonic seizures, limb spasm and tonic seizures. Multiple
antiepileptic medications were tried with poor control,
including phenobarbital, sodium valporoate, levertiracetam,
clobazam, vigabatrin, and topiramate. At the age of four
months, an electroencephalogram revealed hypsarrhythmia.
He was treated with adrenocorticotrophic hormone (ACTH).
After ACTH use for 4 times, seizures were nearly controlled,
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Figure 2: Serial T2-FSE and isotropic DWI images at 2 months (1), at 5
months (Il), and 16 months (1ll). Initial MR imaging showed a thinned
corpus callosum with no diffusion abnormality. Follow-up MR imaging
showed a cerebral atrophy. The occipital cortex, basal ganglia and
cerebellum appear spared. Bilaterally significant restricted diffusion
was seen in the medial inferior thalami and extending into the central
tegmental tracts. Final MR imaging showed a marked cerebral atrophy,
mild cerebellar and brainstem atrophy and diffusion abnormalities remains

but it was interrupted due to infection. Initial cranial MRI
at age 2 months showed a thinned corpus callosum with
no diffusion abnormality. Follow-up MRI at 5 months
showed a cerebral atrophy. Final MRI at 16 months showed
a marked cerebral atrophy, mild cerebellar and brainstem
atrophy [Figure 2]. The patient was clinically diagnosed with
PEHO syndrome. Clinical exome sequencing and Sanger
sequencing were done. Next generation sequencing showed a
heterozygous missense variation, ¢.4022T7> C, p.Leul341Pro,
in SCN24 (NM_001040142) gene. This condition showed that
the mutation was de novo in the SCN24 gene.

In our patient, hypotonia beginning in the newborn period,
myoclonic seizure and infantile spasm refractory to multiple
antiepileptic drugs, hypsarrhythmia, loss of of visual fixation,
microcephaly, progressive cerebral atrophy, dysmorphic
features and oedema of the face and limbs has been seen He
was clinically diagnosed with PEHO syndrome. Our patient’s
fundoscopy was normal at 6 months of age, and bilateral optic
nerve pallor were detected at 18 months of age. Huisman et al.
reported a case whom optic disk became pale at 18 months
of age and optic nerve atrophy was seen at 30 months. Our
patient’s fundoscopic examination follow-up was planned.
Cerebellar and brainstem atrophy, progressive cerebral atrophy
was detected in our patient. Bilaterally significant restricted
diffusion was seen in the medial inferior thalami and extending
into the central tegmental tracts. It was suggested that the

absence of cerebellar atrophy in some children may represent
early timing of investigations.?!

Chitre and et al.! concluded that PEHO and PEHO-like
syndrome are clinically and genetically diverse entities
and questioned whether the diagnostic criteria for MRI
and ophthalmic findings should be altered. In addition
to cerebral and cerebellar atrophy, abnormal neuronal
migration, abnormal myelination and abnormal signal
intensity of the cerebral white matter was demonstrated.
The diagnosis of PEHO and PEHO-like syndrome depends
on the presence of the clinical and radiologic findings.
PEHO syndrome was thought to be inherited as an
autosomal recessive trait.’! It has been demonstrated
different inheritance patterns of their PEHO/PEHO-like
syndrome including autosomal recessive, dominant and X
linked dominant.[ The different genes including ZNHIT3,
CDKL5, CCDC88A, PRUNEI1, TBCD, KIF1A, PCLO,
PLAA, UBAS5, CASK, CCDCS88A, SCNI1A reported in
association with a PEHO/PEHO-like phenotype,** along
with mutations in GNAO1 associated with early-onset
epileptic encephalopathy type 17 (EIEE17), have been
reported to show significant clinical overlap with PEHO
syndrome. It was suggested that PEHO syndrome may
represent phenotypic expansion at the severe end of the
early-onset encephalopathies.!”!

Heterozygous mutation in the SCN2A gene on chromosome
2q24 cause infantile epileptic encephalopathy-11 (EIEE11)
and benign familial infantile seizures type 3. It is characterized
by infantile onset of refractory seizures with resultant
delayed neurologic development and persistent neurologic
abnormalities.® In our patient, next generation sequencing
showed a heterozygous missense variation, ¢.4022T > C,
p-Leul341Pro, in SCN2A (NM_001040142) gene. Our patient
has a novel mutation in the SCN2A gene. Our findings expand
the spectrum of causative mutations, and clinical findings
in EIEEI11. It has been previously reported first child with
PEHO syndrome was found to have a heterozygous SCN2A
mutation ¢.743T > C p.Leu248Pro. PEHO syndrome has been
concluded the endpoint of different genetic epilepsies.”! Our
patient is the second case associated with SCN2A mutation
in PEHO syndrome.

Apart from PEHO syndrome, progressive brain atrophy and
optic atrophy have been reported with SN2 A encephalopathy
and also the other epileptic encephalopathies.’!'” PEHO
syndrome can be diagnosed when it is considered. We
consider that PEHO syndrome may be a concomitant
clinical entity which accompanying with early onset
encephalopathies.
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