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Abstract
   Ohtahara syndrome (OS) is an epileptic syndrome with onset in neonatal period and has many clinicoelectrical characteristics, of 
which age dependency and evolutional change is specific. The most specific EEG feature is the suppression burst (SB). This pattern 
is characterized by high voltage bursts alternating with flat suppression phases at a regular rate. A term neonate presented with 
seizures on day three of life. Seizures were intractable. Metabolic workup for seizures was normal. Extended panel neurometabolic 
screen was normal and neuroimaging did not reveal any structural abnormality. EEG showed burst suppression pattern suggestive 
of ohtahara syndrome. Virtually all reported cases of early infantile epileptic encephalopathy (EIEE) are secondary to a congenital 
or acquired structural malformation of cortical development. The etiology of this syndrome remains obscure. All children with EIEE 
should be thoroughly investigated with MRI, CSF amino acid level determination, and detailed postmortem neuropathologic exami-
nation.

Keywords: Ohtahara Syndrome; Seizures; Epileptic Encephalopathy; EEG; Suppression Burst

Abbreviations
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STXBP1: Syntaxin-binding Protein 1; SNARE: Soluble N-Ethylma-
leimide Sensitive Factor Attachment Protein Receptors; LGS: Len-
nox Gastaut Syndrome; WS: West Syndrome; EIEE: Early Infantile 
Epileptic Encephalopathy; MRI: Magnetic Resonance Imaging; 
CSF: Cerebrospinal Fluid; GABA: Gamma-aminobutyric Acid; NICU: 
Neonatal Intensive Care Unit.

Introduction

Ohtahara syndrome (OS) is an epileptic syndrome with onset 
in neonatal period and has many clinicoelectrical characteristics, 
of which age dependency and evolutional change is specific. It is 

the youngest form in the frame of age dependent epileptic encepha-
lopathies. The age-dependent epileptic encephalopathy, proposed 
by Ohtahara, has the following characteristics:

•	 Preferential age of onset at a specific developmental period 
of life (age dependency),

•	 Frequent minor generalized seizures,

•	 Severe and continuous epileptic EEG abnormality,

•	 Heterogeneous etiologies

•	 Frequent co-morbidity of mental defect,

•	 Seizure intractability and severe psychomotor prognosis [1].

There are four special features for adopting the term “epileptic 
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encephalopathy” instead of “epilepsy”: (1) presence of underlying 
disorders, (2) extremely frequent seizures, (3) continuously and 
diffusely appearing epileptic abnormality on electroencephalog-
raphy (EEG) (4) mental deterioration manifesting with the per-
sistence of seizures. These tonic spasms resemble West Syndrome 
(WS), but have some differences; appearance in both waking and 
sleeping states and no clustering. Daily seizure frequency is very 
high, ranging from about 100 to 300 times in those with isolated 
seizures, and from 10 to 20 series in those with seizures in series. 
Most specific EEG feature is the suppression burst (SB) which is a 
pattern characterized by high voltage bursts alternating with flat 
suppression phases at a regular rate. Regularity of periodicity and 
bursts containing randomly appearing frequent multifocal epilep-
tic discharges distinguish this pattern from burst-suppression, 
which is a non-specific EEG abnormality observed in newborns 
with severe neurological insult. Structural abnormalities of the 
brain are the main cause of OS. It is a static encephalopathy rather 
than a metabolic encephalopathy. 

Syntaxin-binding protein 1 (STXBP1) (also known as MUNC18-
1) is a protein of the SEC1 family of membrane trafficking proteins 
predominantly expressed in brain, which plays an important role 
in synaptic vesicle docking and fusion. Through interaction with 
both vesicle-associated (synaptobrevin 2 or vesicle-associated 
membrane protein 2) and target associated (syntaxin-1 and synap-
tosomal-associated protein 25) soluble N-ethylmaleimide sensitive 
factor attachment protein receptors (SNARE) proteins, STXBP1 
modulates the presynaptic vesicular fusion reaction. STXBP1 is en-
coded by the STXBP1 gene, consisting of 20 exons and located on 
chromosome 9q34.11 [2].

Seizures are intractable and prognosis is grave with severe 
psychomotor retardation and deaths in early infancy. Hence, it is 
known as catastrophic epilepsy with other forms of the age-de-
pendent epileptic encephalopathy, i.e. West syndrome and Lennox 
Gastaut Syndrome (LGS). Clonazepam and acetazolamide are ef-
fective in some cases. In addition, high dose vitamin B6, valproate, 
vigabatrin or ketogenic diet should be tried, but will be mostly inef-
fective.

Description of the case report

The patient was born to a 37 year old G3P1L1A1 mother by 
caesarean section at term gestation. Antenatal scans were normal. 
Baby’s mother did not have any medical or surgical illnesses. There 
was no family history of seizures. Baby cried immediately after 
birth. Birth weight was 1985 grams and was started on breast-
feeds. On day three of life, the neonate was noted to have tonic sei-
zures with shrill cry (Figure 1).

Blood glucose levels were normal. Sepsis screen and lumbar 
puncture were normal. MRI Brain did not reveal any structural 
abnormality (Figure 2). Calcium levels were low. Calcium supple-
mentation was done after which levels normalized. Initially, phe-
nobarbitone loading was done. Levetiracetam, pyridoxine and 
vitamin B12 were added later. But seizures continued. Seizures 
were frequent and not accompanied by autonomic phenomena, 
grunting respiration or colour change. Seizures occurred when the 
babies were awake or asleep, but showed state dependency, more 
frequent when the babies were disturbed or awakened. Follow-
ing onset of seizures, infants became inactive and hypotonic, lost 
visual alertness and required nasogastric or intravenous feeding. 
Tendon reflexes were preserved. Baby was then shifted to our NICU 
for further management. On evaluation, glucose, calcium and mag-
nesium levels were normal. Sepsis screen was negative and repeat 
lumbar puncture was normal. MRI did not reveal any structural 
abnormality. Newborn screening reports were normal. Extended 
panel neurometabolic screening was normal. Serum ammonia lev-
els were borderline raised. EEG showed suppression burst pattern 
suggestive of ohtahara syndrome (Figure 3). Baby was noted to 
have multiple seizures- tonic seizures, subtle seizures and multifo-
cal clonic seizures. The neonate received maintenance phenytoin, 
levetiracetam, valproate and a trial of pyridoxine, biotin and pyri-
doxal phosphate but continued to have intermittent seizures. Sei-
zures were finally controlled on topiramate. Neurological examina-
tion was abnormal at the time of discharge and the neonate had 
axial and appendicular hypotonia. Early intervention therapy was 
started. Baby did not have seizures on follow up at the age of three 
months and is on levetiracetam and topiramate. This is a rare case 
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of OS diagnosed in the neonatal period presenting with intractable 
seizures. This case is unique because seizures were responsive 
to topiramate which blocks voltage-dependent sodium and calcium 
channels. It also inhibits the excitatory glutamate pathway while 
enhancing the inhibitory effect of GABA. 

Figure 1: Neonate with ohtahara syndrome.

Figure 2: MRI brain of the patient.

Figure 3: EEG of the neonate showing suppression burst pattern.

Discussion

Clarke et al described identified eleven infants with the clini-
cal and electroencephalographic features of early infantile epilep-
tic encephalopathy (EIEE). Onset of seizures was on the first day 
of life for seven babies and fifth day for the remainder. Tonic sei-
zures (either generalized or lateralized and often in series) were 
the most frequent type. Seizures were frequent and accompanied 
by excess salivation, grunting and colour change. Seizures showed 
state dependency, more frequent when the babies were disturbed 
or awakened. Following onset of seizures the infants became inac-
tive and hypotonic, lost visual alertness and required nasogastric 
or intravenous feeding. Tendon reflexes were preserved or in-
creased. Seizures were intractable throughout the neonatal period. 
Ten infants had interictal recordings in the neonatal period, and all 
showed suppression burst, high-voltage paroxysmal activity sepa-
rated by periods of no recognizable activity which lasted for up to 
18 seconds. EEGs of two infants showed prolonged periods of uni-
lateral suppression burst. These recordings showed recruitment 
of lateralized rhythmical activity becoming more generalized and 
increasing in frequency and amplitude as the seizure progressed, 
and decreasing in frequency and amplitude as the clinical attack 
subsided. The eleven babies described had neonatal onset of in-
tractable seizures, showed characteristic EEG findings and a very 
poor outcome. No cause could be found for eight [3]. In our case, 
patient developed seizures on day three of life. Seizures were more 
frequent in the awake state. EEG showed burst suppression pat-
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tern. MRI brain did not reveal any abnormality.

Miller and colleagues described a case of early infantile epi-
leptic encephalopathy (EIEE) with suppression-bursts (Ohtahara 
syndrome) associated with a diffuse cerebral migrational and 
maturation disorder. Onset of seizures was on day one of life and 
characterized by generalized tonic and clonic movements. Elec-
troencephalogram (EEG) at 2 days of age revealed a continuous 
disturbance of cerebral activity with a suppression-burst pattern 
and electrographic seizures. Magnetic resonance imaging (MRI) 
at 1 month of age revealed delayed myelination and a thin corpus 
callosum. Neurometabolic evaluation was normal. CSF lactate was 
normal. CSF amino acid profile showed undetectable gamma-ami-
nobutyric acid (GABA). Postmortem pathologic examination was 
suggestive of a cerebral migration and maturation disorder with 
diffuse subtle microdysgenesis of the cerebral cortex. There was 
bilateral enlargement of the dentate nuclei with loss of the normal 
ribbon undulation and a thick multinodular appearance [4]. This 
is similar to our case where MRI brain did not reveal any signifi-
cant abnormality. There might exist an underlying cortical laminar 
disorganization corresponding to an insult in the late embryologic 
stage of migration and organization as in this case study.

Yamatogi and colleagues studied sixteen cases (9 males and 7 fe-
males) of OS. No obvious sex difference was observed. Ages at their 
first visit to us ranged from 11 days to 4 months 7 days. Twelve of 
the cases (75%) had their onset within 1 month and all had tonic 
spasms. Neuroimaging revealed structural abnormalities sugges-
tive of two cases of Aicardi syndrome, one case each of hemimega-
lencephaly, porencephaly, hydrocephalus, lissencephaly, and four 
cases of non-specific cerebral atrophy or dysgenesis. These were 
classifiable into two groups: group I of seven cases evolving from 
suppression burst to hypsarrhythmia and further to diffuse slow 
spike-waves, and group II of nine cases demonstrating spike foci. 
All seven cases died in group I, but only one of the nine cases died 
and seven cases were seizure free in group II [5]. In our case, baby 
was noted to have multiple seizures- tonic seizures, subtle seizures 
and multifocal clonic seizures. MRI Brain was normal. Baby has to 
be followed up with EEG to see for evolution to WS or LGS.

Almost all of the reported cases of EIEE are secondary to a 
congenital or acquired structural malformation of cortical devel-

opment. Etiology of this syndrome still remains obscure. The role 
of GABA in EIEE and in epileptogenicity of malformations of corti-
cal development requires further investigation to elucidate causal 
mechanisms. 

Conclusion

All children with EIEE should be thoroughly investigated with 
MRI, CSF amino acid level determination, and detailed postmortem 
neuropathologic examination. 
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