
ABSTRACT

Rotavirus is a major cause of acute gastroenteritis in infancy and early childhood.  

Febrile seizures can occur in some infants or children exhibiting rotavirus gastroen

teritis even without severe electrolyte imbalance, hypoglycemia or abnormal cere

brospinal fluid (CSF) finding. Some reports have described diffuse cerebral white 

matter lesions on diffusionweighted magnetic resonance imaging (DWMRI) in 

neonates with rotavirusassociated encephalopathy/encephalitis. In this case study, 

a 6dayold male neonate was transferred to the neonatal intensive care unit after 

having a fever lasting 24 hours. On hospital day two, the seventh day after birth, the 

patient had his first seizure. The pregnancy and delivery were uneventful. The lab 

findings, including a CSF exam, were normal, but a stool antigen test for rotavirus was 

positive. The electroencephalography (EEG) examination result was normal. DW

MRI of the brain showed bilateral symmetric diffusion restriction in the genu and 

splenium of the corpus callosum as well as in the periventricular white matter of the 

lateral ventricles. Multiple scattered highsignalintensit foci on T1weighted image/

fluidattenuated inversion recovery (FLAIR) in the periventricular white matter were 

also seen bilaterally. He is now 17 months old, and there were no further seizures. 

He did not show any neurodevelopmental delay. This case reports that the patient 

with rotavirusinduced neonatal seizures with cerebral white matter abnormalities 

on magnetic resonance imaging (MRI) showed a normal neurodevelopmental 

outcome on the followup. 
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INTRODUCTION

Rotavirus is a major cause of acute gastroenteritis in infancy and early childhood1). The 

disease is usually selflimiting; however, febrile seizure can occur in some infants or children 

with rotavirus gastroenteritis even without severe electrolyte imbalance, hypoglycemia or 
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abnormal cerebrospinal fluid (CSF) finding2).

Several reports have shown that rotavirus can also cause diverse 

central nervous system(CNS) complications such as benign 

convulsions with gastroenteritis, encephalopathy/encephalitis 

and cerebellitis16). Further, some reports have described diffuse 

cerebral white matter lesions on diffusionweighted magnetic 

resonance imaging (DWMRI) in neonates with rotavirusasso

ciated febrile seizures, encephalopathy and encephalitis2,3,5,6). 

Here, we report on a neonatal patient with rotavirusinduced fe

brile seizure, exhibiting white matter lesions on DWMRI.

CASE REPORT

A 6dayyear old male neonate was transferred to the neonatal 

intensive care unit with a fever lasting 24 hours. Upon arrival 

at the neonatal intensive care unit (ICU), the patient’s body 

temperature was between 37.738. 2°C. The patient exhibited 

no symptoms other than a mild fever. He was born by a normal 

delivery, was the first child of the family, and weighed 3.55 kg at 

birth. The gestational age was 40 and 1/7 weeks. The Apgar scores 

were 9 and 10, at 1 and 5 minutes, respectively. No significant 

events occurred during the delivery. The 35year old mother 

had been taking Synthroid to treat hypothyroidism diagnosed 

during pregnancy. No maternal history of smoking, alcohol or 

teratogenic exposure was found. A prenatal ultrasonography 

revealed no fetal abnormalities. At birth, the patient was clinically 

stable. Symptoms such as fever, vomiting, diarrhea, apnea and 

others did not appear for 5 days from the day of birth.  

The patient’s initial vital sign showed a blood pressure of 66/41 

mmHg, a pulse of 160 beats/min, a body temperature of 38.2°C 

and respiratory rate of 42 breaths/min. His body weight was 

3.54 kg. A physical exam revealed a cephalhematoma of 6×7 cm 

on the right parietal lobe. Otherwise, physical and neurological 

exams did not show any abnormal signs. The muscle tone and 

reflexes were also normal. On hospital day two, the seventh day 

after birth, the patient developed his first seizure. The seizures 

lasted about 15 seconds, beginning with unilateral clonic move

ments of the upper right arm and spreading to lower limbs. 

They were difficult to categorize but were generalized seizures. 

At that time, there was no fever. The seizure was treated with 

pheno barbital 1.5 mg/kg per day, and there were no further 

clinical seizures. Laboratory tests revealed a white blood cell 

count of 7,420/mm3, a hemoglobin level of 13.9 g/dL, and a pla

telet count of 163,000/mm3. Test showed a Creactive protein 

level of 0.2 mg/L and electrolyte levels of 138 mmol/L (Na+), 

4.9 mmol/L (K+) and 109 mmol/L (Cl-). Glucose was 77 mg/dL, 

protein was 5.23 mg/dL, albumin was 3.29 mg/dL, aspartate 

aminotransferase was 32 U/L, alanine aminotransferase was 12 

U/L, blood urea nitrogen was 9 mg/dL, serum Ca 8.4 mmol/L, 

and phosphate was 5.9 mg/dL. A stool antigen test was positive 

for rotavirus. The newborn screening test (NST) result was within 

the normal range. The CSF studies revealed 5 leukocytes/mm3 

(granulocytes 40%, lymphocytes 60%) with 62 mg/dL protein 

and 47 mg/dL, glucose. CSF bacterial cultures were negative. The 

electroencephalography (EEG) finding was normal (Figure 1). 

And brain sonography showed no abnormal lesions. DWMRI 

of the brain on hospital day thirteen showed bilateral symmetric 

diffusion restriction in genu and splenium of corpus callosum 

as well as in the periventricular white matter of the lateral ventri

Figure 1. The EEG showed normal findings on the eighth day after birth. Abbreviation: 
EEG, electroencephalography.
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cles. Multiple scattered highsignalintensity foci on T1weighted 

images/fluidattenuated inversion recovery (FLAIR) in the peri

ventricular white matter were also seen bilaterally (Figure 2).

At 17 days of age he was discharged in a good general condi

tion. But Phenobarbital medication per oral was continued for 4 

months

Followup brain MRIs were performed at the age of 8 months 

and 16 months. At 8 months, brain MRI showed interval regres

sion of multifocal scattered high S1 foci on T1weighted images/

FLAIR in both periventricular white matter. And a repeat brain 

MRI was obtained recently at the age of 16 months, showed 

residual focal high S1 on T2weighted images/FLAIR and low 

S1 on T1weighted images in both frontal and parietotemporal 

periventricular white matter. He is now 17 months old and does 

not show a recurrence of seizures. He does not show any motor 

and speech delay. His neurodevelopment is evaluated regularly 

at rehabilitation medicine clinic. 

DISCUSSION

Rotavirus is a common cause of seizures, either febrile or afe

brile, in young children2). Rotavirus can cause seizures not only 

in infants with underlying neurologic or systemic conditions, but 

also in otherwise healthy infants7).  

Some reports also suggested that rotaviral infection should 

be considered in neonates presenting seizures accompanied by 

diffuse cerebral white matter lesions shown on DWMRI3,5,6) . 

According to Lee et al., fullterm neonates presenting with sei

zures exhibited with the following characteristics on brain DW

MRI: diffuse diffusionrestricted lesions in bilateral cerebral 

white matter, including the corpus callosum, and no cerebral 

cortical lesions2). No patients developed a fever or skin rash, and 

30.8% of patients had diarrhea. They reported that all patients 

with rotavirusinduced neonatal seizures with cerebral white 

matter injury on MRI showed abnormal EEGs. Some patients 

showed cerebral atrophy or cerebromalacia in white matter on 

followup MRI and a motor and speech delay. Otherwise, this 

case showed the neonate with rotavirusinduced seizures had a 

normal EEG. Our patient showed regression on followup MRI 

and a normal neurodevelopment.  

Another report described that all infants with rotavirus

induced seizures had normal CSF cell counts and normal pro

tein and glucose levels. Seventy five percent of these infants, 

especially preterm infants8), developed lateonset cystic periven

tricular leukomalacia and a neurodevelopmental delay. In some 

reports, rotavirus nucleic acid and rotavirusspecific immuno

globulin G have been detected in the CSF of children with afebrile 

seizures, confirming that rotavirus can invade the central nervous 

system1,9). However, rotavirus antigen and/or polymerase chain 

reaction (PCR) were not always positive in encephalitis/ence

phalopathy associated rotavirus gastro enteritis10). Therefore 

more studies is needed for the pathophysiology of CNS infection 

associated rotavirus infection.

There was a limitation to the present study. Rotavirus antigen 

examination was not performed in CSF. But according to Oh et 

al., mostly rotavirus antigen was not detected in CSF and serum 

samples5). Therefore, we suggest that infants with clinically 

Figure 2. Diffusion-weighted magnetic resonance imaging on the sixteenth day after 
birth. This showed bilateral symmetric diffusion restriction in genu/splenium of cor-
pus callosum and both periventricular white matter of lateral ventricles (arrows).
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rotavirusinduced seizures should be evaluated by periodic MRI 

and longterm followup, especially preterm infants.
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