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Seizure reduction fol lowing ventriculoperitoneal 
shunt surgery in an Ohtahara syndrome patient 
who developed hydrocephalus
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Dear editor, 

Ohtahara syndrome, also known as early in-

fantile epileptic encephalopathy, is a rare ep-

ileptic encephalopathy that typically man-

ifests within the fi rst months of life, often 

during the neonatal period. This syndrome 

is characterized by frequent recurrent tonic 

seizures, occurring during both sleep and 

wakefulness, with daily seizure frequencies 

ranging between 10 and 300 episodes [1]. 

The most notable interictal EEG fi nding is the 

burst-suppression pattern observed during 

both sleep and wakefulness [2]. The progno-

sis is poor, with more than half of the cases 

resulting in death, while surviving patients 

exhibit varying degrees of residual neuro-

logical defi cits [3]. Although the frequency 

of seizures may decrease over time in those 

who survive, severe mental and motor im-

pairments persist [4]. Here, we present a case 

of a male infant dia gnosed with Ohtahara 

syndrome during the neonatal period who 

subsequently developed hydrocephalus.

The patient, a 3-month-old male, was re-

ferred to our department by the pediatric 

neurology unit due to a tense anterior fon-

tanelle. His medical history includes paren-

tal consanguinity. The patient was born at 

38+5 weeks‘ gestation via cesarean section 

to a 38-year-old mother with hypothyroid-

ism and had Apgar scores of 8 and 9. He was 

admitted to the neonatal intensive care unit 

for 17 days due to prolonged seizures that 

began within 24– 48 h postnatally. There was 

no family history of epilepsy or hydroceph-

alus. The patient had no history of trauma, 

central nervous system infection, or intracra-

nial hemorrhage. EEG fi ndings revealed tonic 

spasms accompanied by a burst-suppression 

pattern, leading to a dia gnosis of Ohtahara 

syndrome. Upon physical examination, the 

patient‘s weight was 4,100 g (below the 3rd 

percentile), and his head circumference was 

41.2 cm (50th– 75th percentile). The anterior fon-

tanelle was assessed as tense, but other sys-

tem examinations were normal. Fol lowing 

the dia gnosis of hydrocephalus, the patient 

underwent ventriculoperitoneal shunt sur-

gery. During fol low-up, an increase in brain 

tissue thickness and a decrease in the Evans 

index were observed (Fig. 1). Postopera-

tively, the patient continued dual antiepilep-

tic therapy, and seizure frequency decreased 

to once or twice per week. As of August 

2024, the patient has completed 22 months 

of follow-up.

Seizures in Ohtahara syndrome are nearly 

resistant to all antiepileptic drugs. Although 

benzodiazepines, valproate, adrenocorti-

cotropic hormone, and corticosteroids are 

commonly used, their eff ectiveness is lim-

ited. In some cases, thyrotropin-releasing 

hormone (TRH) and the ketogenic diet have 

shown partial effi  cacy [5]. Successful resec-

tions have been reported in cases with focal 

cortical dysplasia, resulting in relatively bet-

ter outcomes post-surgery [6]. Ohtahara syn-

drome is a rare epileptic encephalopathy 

often associated with brain anomalies. The 

etiology is multifactorial, and in most cases, 

the underlying cause remains unknown. Of 

the 11 cases described by Clarke et al. [7], the 

cause was identified in three cases (asphyxia, 

agenesis of the corpus callosum, non-ketotic 

hyperglycinemia), while the remaining eight 

were idiopathic. In the 14 cases reported 

by Ohtahara et al. [8], three were idiopathic, 

two were associated with porencephaly, 

and two with Aicardi syndrome. Addition-

ally, six cases had microcephaly or cerebral 

atrophy (cerebral dysgenesis), and one case 

exhibited subacute diffuse encephalopa-

thy. The etiology of Ohtahara syndrome re-

mains uncertain, and although hydroceph-

alus is not commonly associated with this 

condition, our patient presented with both. 

He had a documented history of perinatal 

asphyxia, and comprehensive investigations 

excluded other potential etiologies, includ-

ing structural malformations, genetic ab-

normalities, metabolic disorders, and cen-

tral nervous system infections. Perinatal 
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hypoxic-ischemic injury is a well-recognized 

cause of early infantile epileptic encepha-

lopathies and may impair inhibitory neu-

ronal circuits involved in seizure generation, 

particularly in subcortical structures. Given 

the early onset of seizures and absence of 

alternative explanatory factors, we consider 

perinatal asphyxia the most plausible under-

lying etiology in this case, in line with pre-

vious reports implicating hypoxic events in 

the pathogenesis of Ohtahara syndrome [9]. 

In addition, cranial imaging did not reveal 

any fi ndings suggestive of previous intracra-

nial hemorrhage or post-infectious changes 

such as ventriculitis or ependymal enhance-

ment. There was also no clinical history of 

neonatal sepsis, meningitis, or neurolog-

ical deterioration consistent with CNS in-

fection. While these diff erential dia gnoses 

were considered, they were ultimately 

not supported by clinical or radiological 

evidence.

We have not found any reported cases in 

the literature of Ohtahara syndrome patients 

developing hydrocephalus during fol low-up. 

Therefore, we believe that patients with Ohta-

hara syndrome should be closely monitored 

for the development of hydrocephalus. Timely 

treatment of hydrocephalus could potentially 

improve the prognosis of these patients. In our 

case, the frequency of seizures signifi cantly 

decreased fol lowing shunt surgery. Further 

research is needed to better understand the 

neurodevelopmental impacts and underlying 

causes of Ohtahara syndrome.
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Fig. 1. Brain CT (axial view). (A) At 1 month of age: a bifrontal index of 37.1%, frontal tissue 
thickness of 20 mm, and an Evans index of 33.7%. (B) At 3 months of age: signifi cant 
enlargement of the lateral ventricles and a reduction in tissue size; the bifrontal index 
was measured at 73%, frontal tissue thickness at 11.96 mm, and the Evans index at 
63.3%. (C) At postoperative month 1: a bifrontal index of 70%, frontal tissue thickness of 
12.06 mm, and an Evans index of 59.8%. (D) At postoperative month 21: a bifrontal index 
of 65.9%, frontal tissue thickness of 17.82 mm, and an Evans index of 57.7%.
Obr. 1. CT mozku (axiální řez). (A) Ve věku 1 měsíce: bifrontální index 37,1 %, tloušťku 
frontální tkáně 20 mm a Evansův index 33,7 %. (B) Ve věku 3 měsíce: významné zvětšení 
laterálních komor a zmenšení velikosti tkáně; bifrontální index byl změřen na hodnotu 
73 %, tloušťka frontální tkáně byla 11,96 mm a Evansův index 63,3 %. (C) Jeden měsíc 
po operaci: bifrontální index 70 %, tloušťka frontální tkáně 12,06 mm a Evansův index 
59,8 %. (D) 21 měsíců po operaci: bifrontální index 65,9 %, tloušťka frontální tkáně 
17,82 mm a Evansův index 57,7 %. 
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