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INTRODUCTION

Ohtahara syndrome (OS) or early infantile epileptic en-
cephalopathy (EIEE) is a progressive and debilitating 
neurological disorder that results in untreatable seizures 
and severe mental retardation. Clinically, OS is charac-
terized by tonic spasms initially associated with a severe 
and continuous burst activity pattern.1 Its etiology is idio-
pathic or symptomatic.2 It was described for the fi rst time 
in 1976 by Ohtahara as a syndrome characterized by tonic 
spasms that occur before 20 days of life, generally in the 
fi rst 5 days, and that lacked the fragmentary myoclonus or 
clonic crisis described by Aicardi and Gutierrez but that 
had the same electroencephalographic (EEG) type pattern 
of burst-suppression (BS).3-5

The tracheoesophageal fi stula (TEF) is a congenital 
malformation that occurs as a consequence of a failure in 
the course of the development of the tracheoesophageal 
ridge (tracheobronchial canal) during the sixth week of 
embryonic development. There is an actual incidence of 
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1:4000 newborns, equally affecting both genders. In 50-
70% of the cases it is associated with cardiac, gastrointes-
tinal and genitourinary abnormalities.6

There are no cases reported in the literature of patients 
with these two disorders, given that they have a different 
embryological origin whose formation is made up of dif-
ferent gestational ages. In this study we documented the 
presence of these two abnormalities in the same patient.

CLINICAL CASE 

We present the case of a 6-month-old male. The patient 
was the product of a GIII mother, 32 years of age, who 
had a normal pregnancy and adequate prenatal care. 
The patient was vaginally delivered in the hospital at 
37 weeks gestation, with a birth weight of 2055 g and 
length of 48 cm. Apgar score was unknown. He was 
discharged to home at 24 h of birth. There was no fam-
ily history of convulsive crisis or epilepsy. At 72 h of 
life the patient had a cardiac arrest secondary to con-
vulsive crisis and was transferred to the nearest hos-
pital center. On examination he was found to be hy-
potrophic and hypoactive with global spasticity. Head 
was microcephalic with overriding of the sutures and 
widened anterior fontanel. Cardiopulmonary system 
was without apparent alterations. The patient displayed 
poor tolerance to oral feeding without sucking refl ex. 
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Figure 1. Three-month-old male with Ohtahara syndrome with 
mechanical ventilation.

The extremities were hyperrefl exic and exhaust clonus. 
It was decided to use advanced airway management due 
to recurrent seizures refractory to treatment with mid-
azolam 100 mg/kg/dose and phenytoin at 7 mg/kg/day. 
Thus the patient was referred to a tertiary care hospital 
for study protocol.

The patient persisted to have tonic/clonic seizures 
(Figure 1); therefore, study protocol was initiated. A 
broad metabolic screening was carried out, which did 
not identify disorders or innate metabolic errors. Cyto-
logical, cytochemical and spinal fl uid cultures were all 
normal. Skull tomography demonstrated global leucoen-
cephalomalacia probably secondary to hypoxic-ischemic 
encephalopathy (Figure 2). EEG revealed a BS pattern. 
On this basis, diagnosis of OS was established by the 
Department of Pediatric Neurology (Figure 3). Vigaba-
trin treatment was started at 80 mg/kg/day and valproic 
acid at 20 mg/kg/day, resulting in control of the seizures. 
The patient was referred to a secondary level hospital for 
further management.

Upon re-admission the patient presented weak sucking 
response; therefore, gastrostomy was performed in order 
to improve nutrition. Esophagogastroduodenoscopy re-
vealed passage of contrast media to the airway (Figure 4) 
with the diagnosis of type H TEF (Figure 5).

During the patient’s hospital stay, he experienced a 
nosocomial infection due to Pseudomonas aeruginosa 
(central and peripheral blood culture positive). The antibi-
ogram showed intermediate susceptibility to meropenem 
(120 mg/kg/day) and cefepime (150 mg/kg/day). How-
ever, he presented poor response to antibiotic treatment 
and developed septic shock with disseminated intravas-
cular coagulation, which ultimately caused his death at 6 
months of age.

DISCUSSION

OS is an epileptic disorder such as West syndrome and 
can be idiopathic or symptomatic as well as age depen-
dent.7,8 The most frequent characteristics of this syn-
drome are its initiation prior to 3 months of age, poor 
prognosis, refractoriness to antiepileptic treatment and 
a BS EEG pattern.8-10 This EEG pattern is the most con-
stant characteristic and of greater specifi city. Ohtahara 
described the parameters used for diagnosing the syn-
drome:

•  Bursts of amplitude of 150 to 300 μV of second dura-
tion and mixed frequency that includes spike discharges

•  Periods of suppression and reduced amplitude with 
duration of 5-7 sec.11

Children with OS have four common characteristics, 
although lacking in specifi city:

1)  Beginning of convulsions in infancy
2)  Poor prognosis
3)  Tonic clonic convulsions
4)  Burst suppression activity in the EEG

The newborn period is the stage in which convulsions 
are most frequent and are normally associated with a poor 
prognosis.11

The difference between OS and early myoclonic en-
cephalopathy (EMT) has been emphasized by some au-
thors who classify all newborns with multifocal myoc-
lonic convulsions as EMT. Both syndromes share the BS 
pattern in the EEG, independent of the sleep-awake state.8 
These authors base themselves on the presence of myoc-
lonus to exclude OS.9,11

However, BS in EMT is generally most evident 
during the sleep state, making EEG recordings during 
sleep to be of great importance for diagnosis. It must be 
emphasized that BS in EIEE is found from the begin-
ning only in limited cases (generally disappearing at 6 
months), whereas BS in EMT is found persistently in 
all cases, even after 1 year of age and up to the end of 
follow-up.1
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Figure 2. Tomography of brain with generalized leucoencephalomalacia.
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Figure 5. Gastroesophagoduodenal series. Passage of the con-
trast medium forms an H-type image and bronchial plot is displayed.

Figure 3. Electroencephalogram with burst-suppression pattern.

Figure 4. Gastroesophageal studies. Contrast medium is defl ect-
ed to the right side at the fi fth intercostal space.
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Currently they are included as two separate syndromes 
in the classifi cation of epilepsy but are used interchange-
ably as synonyms in the McKusick (OMIM) classifi ca-
tion.1,12 Preliminary molecular studies appear to indicate 
genetic differences between the two disorders (EMT is 
probably caused by the rupture of the neuregulin-1 recep-
tor ErbB4).13 Despite a series of clinical and neurophys-
iological coincidences,14 EIEE, EMT and other primary 
epileptic encephalopathies such as West syndrome and 
Lennox-Gastaut syndrome are probably part of a contin-
uous phenotype whose clinical differences (for example 
type of crisis, the EEG patterns, transition to other forms 
of epilepsy, natural history and response to treatment) are 
dictated by abnormal proteins as a result of specifi c genet-
ic mutations.1

Based on the clinical picture and BS EEG pattern, this 
patient presented with OS. The malformations most fre-
quently associated with this syndrome are those pertaining 
to the central nervous system. Furthermore, this case was 
associated with TEF, which was found coincidentally.

Many of the original characteristics proposed by 
Ohtahara have remained consistent through time.15-17 
Other neurophysiological characteristics and etiological 
fi ndings have been integrated as a result of more recent 
advances.18 OS is a rare entity from the epidemiological 
point of view. Data are scarce and controversial, with a 
prevalence from 0.2% to 4% of infantile epilepsies.1,19

Clinical picture of OS
The age at which convulsions appear is limited to the 
neonatal age or very infantile periods. In a study, in 
~30% of cases there were convulsions within the fi rst 10 
days of life compared with ~70% of 1-month-old chil-
dren.18 The principal pattern of the convulsions is tonic 
spasms with or without clustering, which is observed in 
all cases and can be generalized, symmetrical or lateral-
ized. The duration of the spasms is short (up to 10 sec). 
These spasms are clinically similar to those of West syn-
drome although with some different characteristics: both 
appear during the wake state and sleep state and without 
clustering.18,20-22

In addition to tonic spasms, in ~30% of cases partial 
motor seizures, hemiconvulsions or generalized tonic sei-
zures are observed. The daily frequency of attacks is very 
high, ging from 100-300 episodes in children with isolated 
seizures and from 10 to 20 clusters in individuals expe-

riencing groups of convulsions. Myoclonic seizures are 
rarely recorded.1,17

Interictal EEG fi ndings
The most specifi c feature of the EEG is the BS pattern, 
which presents bursts of high voltage slow-wave spikes 
mixed with multifocal peaks, alternating with a fl at trac-
ing (isoelectric) of suppression to an approximately regu-
lar velocity. Among other distinctive characteristics is the 
consistent appearance, both in the wake stage as well as in 
sleep, and the frequency. This is a very specifi c diagnostic 
fi nding.20,21

Electroencephalographically, BS pattern gradually de-
creases from 3 months of age. It usually disappears after 6 
months: it becomes hypsarrythmia in most cases (between 
2 and 6 months of age) or displays a slower transition and 
becomes spike-wave or multiple independent peaks.23

Neuroimaging fi ndings
The most common structural abnormalities include ce-
rebral asymmetry, macrocephaly, hemimegalencephaly, 
agyria pachygyria, polymicrogyria, focal cortical dyspla-
sia, olivary dysplasia, collicoli dysgenesis and posterior 
fossa abnormalities.22,24-26 However, the most common 
brain abnormality is hypodemyelinization and diffuse cor-
tical atrophy.

Therapeutic strategies
Administration of ACTH (adrenocorticotropin hormone) 
has proven to be effective in OS and, in some cases, even 
after the transition to West syndrome. Anecdotal cases 
have also been reported of clonazepam and acetazol-
amide effectiveness. We used high doses of vitamin B6, 
sodium valproate, vigabatrin or a ketogenic diet, but with 
poor results.

In a recent study, zonisamide was used to suppress 
convulsions. However, these results should be interpreted 
with caution. However, these results should be interpreted 
with caution. Hemispherectomy in selected children with 
brain abnormalities (e.g., macrocephaly or callosum) has 
shown promising results, suggesting that age is not a con-
traindication for surgery.1

Apparently, the association between OS and TEF 
is due to a fortuitous situation with no relation with the 
neurological syndrome. This case was managed with vi-
gabatrin and valproic acid, with achievement of seizure 
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control, although the ideal is continuous EEG monitoring 
for adequate clinical evidence of response to antiepileptic 
management.
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