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Early infantile epileptic encephalopathy type 13 is a severe form of epilepsy caused by mutations in the 

sodium channel 8 alpha (SCN8A) gene. This gene encodes the neuronal voltage-gated sodium channel 

which plays vital role in neuronal excitability. Here we present two cases with SCN8A encephalopathy. 

Both cases had mutation in p.Arg1872Gin the SCN8A gene, which was detected by targeted next 

generation sequencing. Case 1 was a 14-month old boy, who had a normal birth history with normal 

development up to 6 months and then developed repeated generalized seizure, which was nonresponsive 

to multiple antiepileptic drugs. He also had neuroregression and dystonia. His electroencephalogram 

(EEG) showed progressive background abnormality with burst suppression pattern. His metabolic panel 

was normal and had partial response to carbamazepine. The second case was for an 11-month old boy 

with the onset of seizure at the age of 7 months. Seizure was generalized, resistant to multiple antiepileptic 

drugs. He had developmental delay from beginning, no movement disorder. EEG showed focal discharge 

from left temporal and occipital region. He showed partial response to oxcarbazepine. Our cases had 

similarities with the previously reported cases. The detailed discussion of our cases would contribute to 

early detection and targeted treatment of SCN8A encephalopathy. This also gives special emphasis on 

a genetic test in infants with intractable epilepsy, movement disorder and developmental delay. (2019;9:147
-151)
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Introduction

Early infantile epileptic encephalopathy (EIEE) is a severe form of ep-

ilepsy, which affects children in early infancy and causes devastating 

neurological disorders. They have variable genetic heterogeneity.1,2 

Sodium voltage-gated channel alpha subunit 8 (SCN8A) mutation 

causing EIEE type 13 comprises 1% of patients of epileptic 

encephalopathy.3 SCN8A-encephalopathies are autosomal dominant 

disorders, which is caused by de novo gain-of-function missense muta-

tions in the gene. This gene is part of the voltage gated sodium chan-

nels (VGSCs) gene family.4,5 VGSCs plays important role in controlling 

neuronal excitability. They are primarily expressed in the central nerv-

ous system and mutation causes epilepsy.6-9

SCN8A gene is located at human chromosome 12q13.13. The cod-

ing sequence (170 Kb) of this gene contains 27 exons which encodes 

a protein of 1980 amino acid residues, intolerant to variations.10-12 Thus 

a minor deviation in the properties of the ion channel proteins can lead 

to significant functional defects.13 SCN8Aencodes the Nav1.6α subunit 

of VGSCs, which is highly expressed in the initial axonal segment and 

nodes of Ranvier of myelinated axons, and it is responsible for gen-

eration of action potential and conduction.14-16

The clinical presentation of SCN8A mutation is variable. The com-

mon features are intractable epilepsy, which is evident in infancy 

along with developmental stagnation or delay. However, some cases 

are milder, which presents as benign infantile seizures and parox-

ysmal choreoathetosis. While some cases present only with in-

tellectual disability.14-16

In this research, we presented that the clinical and genetic fea-

tures of two cases of SCN8A encephalopathy, presented with intract-

able epilepsy and developmental delay. 

Case Report

Case 1

A 14 months old male child, only issue of his nonconsanguineous 

parents, partially immunized presented with recurrent attacks of seiz-
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ure since 6 months of age. Seizure was generalized tonic clonic in na-

ture with upward rolling of eyes and persisted for about 1 to 2 mi-

nutes, occurring four to five times per day. He was born with normal 

vaginal delivery at term, with average birth weight. There was no ad-

verse event in the perinatal period. Before the onset of seizure, his 

development was normal for his age. Since then, there was pro-

gressive regression of achieved milestones and he lost his neck con-

trol, social smile and was least responsive to surroundings. Along 

with this, he also developed involuntary movement manifested by 

posturing mainly in limbs, which occurred during awake period and 

subsided in sleep.

There was no history excessive vomiting, abnormal urine or body 

odor, loss of consciousness, fever, feeding difficulty, respiratory tract in-

fection, skin changes etc. On examination the child was conscious, 

there was no facial dysmorphism. His vitals were withinnormal limit 

and he was anthropometrically well thrived. Bacillus Calmette-Guérin 

(BCG) mark was present without any skin stigmata. Developmental as-

sessment revealed that there was no neck control or social smile but 

the child could fix, follow and localize sound, but no babbling. On nerv-

ous system examination, there was hypertonia in all four limbs with ex-

aggerated deep tendon reflexes and planter was extensor. He also had 

dystonia in both upper and lower limbs. Other systemic examinations 

revealed nothing abnormal and ophthalmological examination was al-

so normal. Psychological examination using a third edition of the 

Bayley Scales of Infant and Toddler Development (BSID-III) revealed 

cognition was around 2 months, gross motor 3 months and fine motor 

3 months level. 

A complete blood count test showed hemoglobin level of 12 g/dL 

with total leukocyte count of 10,000/cm2 and platelet of 450,000/cm2. 

Initial 2 electroencephalogram (EEG) showed focal discharges from 

frontal and temporal areas with apparently normal background. But in 

the last EEG, there was burst of epileptic discharges, arising from fron-

tal and temporal regions with severe background abnormality evident 

by attenuation and slowing mostly in posterior regions. The brain mag-

netic resonance imaging (MRI) showed cortical atrophy. Serum ammo-

nia was normal, serum lactate was normal, urinary ketone body was 

negative, random blood sugar (RBS) was normal, arterial blood gas 

(ABG) was normal. Tandem mass spectrometer (TMS) was within nor-

mal limits, biotinidase enzyme activity was within normal limits and gas 

chromatography mass spectrometry (GCMS) was within normal limits.

Genetic study with clinical exome sequencing revealed there was mu-

tation on SCN8A(+) at exon 27, variant c.5615G>A (p.Arg1872Gin), 

zygosity heterozygous. Disease as per Online Mendelian Inheritance in 

Man (OMIM) was EIEE type 13, inheritance-autosomal dominant, clas-

sification-likely pathogenic.

Treatment

He was treated with phenobarbitone, levetiracetam, prednisolone, 

adenocorticotropic hormone, vigabatrine and sodium valproate, but 

seizure was not controlled. Later he was treated with carbamaze-

pine, which caused the 50% control of the seizure. For dystronia, tri-

hexyphenydyl was given to the child and for developmental delay, 

physiotherapy was given.

Case 2

An 11 months old male child, who had the 3rd issue of his non 

consanguineous parents partially immunized presented with re-

current attacks of seizure since 7 months of age which was general-

ized tonic clonic in nature with upward rolling of eyeball, occurred 

5-6 times/day, each episode persisted for about 1-2 minutes.

He had the delayed developmental milestone manifested by neck 

control, achieved at 8 months old, and is unable to sit until the 

present. His birth history was uneventful. He had a history of un-

explained sib death in neonatal period and his mother had a history 

of epilepsy in childhood. There was no medical history of excessive 

vomiting, abnormal urine or body odor, unconsciousness, fever, feed-

ing abnormality, respiratory tract infections, skin manifestation, trau-

ma, altered sensorium etc.

On examinations the child was conscious, without any facial 

dysmorphism. His vitals were within normal and he was anthropo-

metrically well thrived. BCG mark was present without any skin 

stigmata. Developmental assessment revealed global developmental 

delay. On nervous system examination, there was hypertonia with 

exaggerated deep tendon reflexes in all four limbs. Other systemic 

examinations revealed nothing abnormal. Ophthalmological exami-

nation was normal.

Investigations

CBC was normal, EEG showed focal epileptiform discharge arising 

from left temporal and occipital region, MRI of brain showed cortical 

atrophy, serum ammonia was normal, serum lactate, was normal, 

urinary ketone body was negative, RBS was normal, ABG was 

normal. TMS was within normal limits, Biotinidase enzyme activity 

was within normal limits. GCMS was normal.

Genetic study with clinical exome sequencing revealed SCN8A(+) 

mutation at exon 27, variant c.5615G>A (p.Arg1872Gin), zy-
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gositiy-heterozygous. Disease as per OMIM was EIEE type 13, in-

heritance-autosomal dominant, classification-likely pathogenic.

Treatment

He was treated with phenobarbitone, levetiracetam, vigabatrine, 

but there was minimal response. There was partial response the 

oxcarbazepine. 

Discussion 

SCN8A encephalopathy has been first described in 2012 and sev-

eral cases have been identified till date.17 This encephalopathy is also 

known as EIEE type 13. The patients present with drug resistant seiz-

ure between age 3 and 7 months (mean age, 5 months; range, 1 day 

to 18 months).1,18,19 The seizure has no definite pattern but is often 

provoked. The common seizures are epileptic spasm, tonic, atonic, 

myoclonic, focal and absence seizure.1

The patients also present with developmental delay and/or 

stagnation. For the half of the patients, development is normal prior 

to the onset of seizure. In addition to that, there are movement dis-

order like ataxia, choreoathetosis, hypotonia, spasticity, dystonia and 

etc.1,12 Some patients present with behavioral disorder like autistic 

feature and etc.18,19 Whereas in literature some patients are found 

with milder phenotype such as early benign focal epilepsy, well con-

trolled seizure, mild tremor, ataxia, motor delay and normal cognitive 

delay.20

Clinically, two of our patients’ phenotyepe are similar to the typical 

features of EIEE type 13. The age of onset is around 5 to 7 months. In 

one patient, the prior development was normal and in another, there 

was delay. In both of the patients, seizure was difficult to control and 

so multiple antiepileptic drugs were given. In one patient, movement 

disorder was present in the form of dystonia. In both of the infants, 

spasticity and global developmental delay were present. None of the 

patients had behavioral disorder like autism. 

EEG findings are variable in EIEE type 13. Early EEG may be normal 

or show focal or multifocal epileptic discharges. EEG features change 

over time and the background shows progressive slowing. The epi-

leptic discharges are most prominent in temporal regions, comprised 

of spike or spike followed by slow waves. There may be almost con-

tinuous slowing in temporal, parietal, and occipital regions. 

Superimposed beta waves and bilateral asynchronous spike or sharp 

waves may be found.1 There was progressive deterioration of the 

background in case 1, and also initially there was focal discharges, 

which turned into burst suppression pattern later on. In case 2, EEG 

showed focal epileptic discharges arising from occipital and temporal 

region; here the background was not uninterrupted.

Cranial MRI is not specific in SCN8A encephalopathy; usually it is 

normal in the most of the cases at the onset of seizure. However, 

there may be cortical atrophy or corpus callosum abnormality in 

some cases. There may be progressive cerebral or cerebellar atrophy 

in follow up imaging.1,21 In both of our cases cortical atrophy was 

found in MRI.

The final diagnosis is done by a genetic study. In targeted next 

generation sequencing, we identified heterozygous mutation in exon 

27 of the SCN8A gene: c.5615G>A (p.Arg1872Gin) in cases 1 and 2. 

It represents a neocleotide substitution of guanine with adenine in 

chromosome 12, which results in amino acid substitution from argi-

nine to glutamine at position 1872 of the protein, which is reported 

as a mutational hotspot. According to several groups of authors the 

amino acid substitution is severely damaging to the structure of the 

sodium channel.12

In previous literature it has been found that there is no obvious 

correlation between the positions of an SCN8A pathogenic variant 

and the seizure onset, seizure type or clinical severity. In one study 

significant similarity of phenotype was found in two unrelated in-

dividuals with same de novo pathogenic variant.21,22 However, in an-

other study same pathogenic variant manifested different ages of the 

onset and disease severity.12

Penetrance of SCN8A encephalopathy which is identified until the 

present are de novo or inherited from either parent with a somatic 

mosaic variant, which is pathogenic and included in the germline. 

Also no pathogenic variant has been identified in an unaffected 

individual.23 The majority of the SCN8A mutation, which are found in 

genetic test, are gain-of-function causing the Nav1.6 channel to be 

hyperactive, and so there is excessive neuronal firing causing seizure. 

This mutation is also responsible for the intellectual disability as it has 

a primary neurodegenerative effect.24-26

Both our patients have been treated with multiple antiepileptic 

drugs before admission. Partial response has been noted in both cas-

es with carbamazepine and oxcarbazepine. Literature has suggested 

that patients with SCN8A encephalopathy respond to the sodium 

channel blockers such as phenytoin, valproate, carbamazepine, laco-

somide, lamotrigine, rufinamide and oxcarbazepine.1,27 In case 1, the 

patient did not respond to valproate but responded to carbamaze-

pine partially. The case 2 did not respond to vigabatrin, phenobarbi-

tone but responded partially to oxcarbazepine. In previous studies, 
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most of the patients were maintained on multiple medications for 

partial seizure control.28 Boerma et al.28 reported four severely af-

fected SCN8A encephalopathy patients who were successfully treat-

ed with high dose of phenytoin. Both phenytoin and carbamazepine 

is sodium channel blocker but the affinity of carbamazepine for so-

dium channel is about three times lower than phenytoin.29 We did 

not use phenytoin for any of our cases due to its side effects.

SCN8A encephalopathy has some consistent clinical and electro-

graphic findings. Thus, in any case of intractable epilepsy in infancy 

with movement disorder and neuroregression or intellectual dis-

ability, where there is no definite etiology, a genetic test is 

suggested. This will be helpful in the precision medicine of the case 

as well as there will be a scope for genetic counseling for further 

pregnancy. 
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