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Clinical features of benign infantile convulsions associated
with mild gastroenteritis

Hong LAI, Cheng-Ning ZHENG

Department of Pediatrics, Sino-Japan Friendship Hospital, Beijing 100029, China

Abstract: Objective  The aim of the study was to investigate the clinical features of benign infantile convulsions
associated with mild gastroenteritis ( BICE) and provide helpful information for the accurate diagnosis and effective
management of BICE. Methods The patients, aged 3-36 months, with gastroenteritis accompanied with convulsions were
clinically observed and followed up for more than 18 months. Results BICE was diagnosed in 12 cases with a peak onset
age of (16.0 % 6.5) months. Six (50% ) of the cases occurred in winter. All seizures developed within the first 5 days
of the course and 9 (75% ) within the first 3 days. The cases presented with generalized or partial seizures. Early
clustering seizure attacks were seen in 7 patients (58% ). Seizures averaged 2.1 attacks per course. Interictal
electroencephalogram ( EEG) , brain imaging, blood biochemical profile and cerebrospinal fluid ( CSF) testing did not
show abnormality in all cases. No antiepileptic medications were prescribed to the patients as the seizures had stopped.
Three (25% ) of the cases experienced relapses that usually did not happen more than twice. The longest course of BICE
lasted 8 months. All cases demonstrated normal psychomotor development and had no individual or family history of febrile
convulsion or epilepsy. Conclusions  In this study BICE showed the following clinical features: It occurred at a peak age
of 1 to 2 years old and was frequently seen in wintertime. The convulsions usually developed in early days of the course in
generalized or partial and mostly in clustering patterns. There were no significant changes in blood biochemical profile,
CSF, brain imaging and interictal EEG. The course usually lasted less than 12 months although a small portion of the

patients relapsed. An anti-epileptic therapy may not be necessary after seizure cessation in children with BICE.
[ Chin J Contemp Pediatr, 2005, 7(4) ;291-295]
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Benign infantile convulsions associated with mild not uncommon in younger children. However, an in-
gastroenteritis ( BICE) was first described by Japanese complete understanding of the clinical process and
authors in 1982'"". Since then, the disease has been pathogenesis of BICE results in difficulties in the diag-

reported in other countries including China'?’. BICE is nosis and management of the disease. In the current
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study, the clinical and laboratory data of BICE patients
who were managed in Sino-Japan Friendship Hospital
were analyzed and the recently published literatures
related to BICE were reviewed. The purpose of the
study was to improve the understanding of BICE in

order to facilitate its diagnosis and management.

Subjects and methods

Subjects

The patients with mild gastroenteritis accompanied
with convulsions, who were admitted into Sino-Japan
Friendship Hospital between January 1999 and Decem-
ber 2003, were primarily selected for the research.
Individual and family health histories of the patients
were collected. All patients received routine physical
examination and necessary laboratory tests including
routine stool test, biochemical profile, cerebrospinal
fluid ( CSF)
interictal electroencephalogram ( EEG). The patients

tests, neuroradiological imaging and
who were consistent with the features of BICE ( see
below) were followed up. The BICE relapse and the
evaluation of the psychomotor development of the
patients ere recorded through outpatient inquiries in
clinic visits or by telephone and mail.
Diagnosis of BICE

BICE

[1-4]

is

the published
. 1) The patients should be in the age group

diagnosed based on
data
between 6 and 36 months old and have no significant
disorders in the past medical history. 2) They might
present with mild vomit and/or diarrhea and possible
mild dehydration but have no acidosis and electrolytic
imbalance. 3) Convulsions usually occur within the
first five days of the course and with normal body
temperature or low fever (below 38 “C ). They can be
a single or multiple attacks. 4) There should be no
abnormal changes in interictal EEG, brain CT and MR
image and the blood levels of glucose, calcium and
magnesium. The patients are usually positive for Rota-
viral antigen in stool. 5) The clinical process of BICE
is generally benign with low recurrent rate and no
significant influence on the growth and development of
children. Other causes resulting in convulsions should
be excluded, including febrile seizure, brain injuries

induced in prenatal period or by other causes, enceph-

alitis, meningitis, encephalopathy and epilepsy with

identified etiology.

Results

Incidence of BICE

A total of 23 hospitalized patients with mild gas-
troenteritis developed convulsions during the research.
Eleven patients ( 6 with body temperatures above
38°C, 1 with hyponatremia, 2 with hypocalcemia and 2
with brain damage in prenatal period) were excluded
The other 12

patients (7 boys and 5 girls) who were consistent with

from further research observation.
the diagnosis of BICE were finally included in the
study, accounting for 8. 7% (12/138 ) of the total
hospitalized patients with gastroenteritis at the same
period of time.

Season distribution

Six of the 12 patients (50% ) presented with
BICE in winter, one in November, three in December
and two in January. Of the rest of the patients 3 were
seen in October, 2 in August and 1 in May.

Age distribution

The mean age at the onset of BICE was 16 + 6.5
months old (5 to 23 months old). Nine cases(75% )
were aged between 13 and 23 months old.

Clinical features of convulsions

All 12 cases had their seizure attacks within the
first 5 days of the course. Nine cases (75% ) under-
went the attacks within the first 3 days.

The frequency of the seizure attacks was variable
during the course. Seven patients (58% ) experienced
two or more attacks. One of the patients had attacks 8
times within 24 hours, with complete consciousness
between attacks and without signs of status epileptics.
On average, seizure attacks occurred 2.1 times during
each course.

Based on the medical observation and parents’ de-
scription, the seizures in patients with BICE were cate-
gorized as generalized tonic-clonic ( GTC) in 6 cases
(50% ) , generalized tonic in 1 case (8% ) and partial
seizures in 5 cases (42% , characterized clinically by
staring, motion arrest or head and/or eye deviation.
Two cases had secondary generalized seizures). All

seizure attacks lasted 1 to 3 minutes.
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EEG recordings

A total of 17 interictal EEGs ( both consciousness
EEGs and sleep EEGs) were performed on the 12
cases of BICE within 3 days after seizure attacks. They
In 6

cases, 7 sleep EEGs showed occasional single atypical

all demonstrated normal background activity.

middle or low amplitude sharp-slow waves or spike-
slow waves in unilateral or bilateral frontal, central or
parietal lobes.
Cerebral images

No abnormalities were found in 12 cerebral CT
and 2 MR images.
Laboratory tests

Sodium concentration in blood was 137.0 +5.0
mmol/L, calcium 10.3 +1.3 mmol/L and glucose
5.3 1.1 mmol/L. The stool specimens were grossly
watery and yellow-green. Microscopically, 3 cases
were normal, 3 were found with 1-3 leukocytes per
high power field and 2 were found with fat globules.
Two patients were lumber punctured, and their CSF
tests were normal.
Past and family history

All cases had no past or family history of febrile
seizures or epilepsy.
Management

Seven cases received intravenous injections of dia-
zepam (0.3 - 0.5 mg/kg) or intramuscular injections
of barbiphenyl sodium (5 - 8 mg/kg) at the onset of
their first seizure attacks. The attacks ceased in 3 of
them. Four cases with recurrent convulsions were re-
peatedly given anti-epileptics and 3 were finally con-
trolled. One case experienced 8 attacks within 24
hours. A satisfactory control was not reached in this
case even after being given enough doses of diazepam,
barbiphenyl sodium and chloral hydrate, although no
signs of status epilepticus were observed. In all 12 ca-
ses, no anti-epileptic medications were prescribed after
the convulsions had stopped.
Follow-up

The patients were followed up for an average of
38.8 months (18 to 59 months), until the youngest
patient was 40 months old. Three patients (25% ) re-
lapsed during the follow-up. Two cases had recurrent
seizure attacks within 6 months while 1 case had an at-

tack between 6 and 12 months after the first seizure at-

tack. One of the 3 cases relapsed twice and 2 other ca-
ses only once. Two of the recurrent cases manifested
with mild vomiting and diarrhea followed by afebrile
selzures.

During the follow-up, almost all patients devel-
oped upper respiratory tract infection complicated with
high fever ( body temperature higher than 38.5°C) but
no febrile convulsions were observed. All 12 patients

had normal psychomotor development.
Discussion

There is a variable range of the reported incidence
of BICE. Tt was 0.12% to 1.78% in Japan, Gaoxiong
in Taiwan province and North China region'> > ', The
incidence of seizure attacks in the hospitalized children
with Rotaviral gastroenteritis was reported as 2% to
6.4%"'°7 . This study showed an 8.7% incidence of
BICE in the hospitalized patients, much higher than
the reported rates. One of possible reasons was that
most of the infants with mild gastroenteritis was treated
as out-patients.

The etiology of BICE remains poorly understood.
Researchers in Japan suggest that BICE might be just

58 hecause

one patterns of benign infantile convulsion
visual EEG ( VEEG) monitoring demonstrated that the
seizure started locally followed by a generalization. A
similar domestic report suggested that diarrhea might be
only an inducer for the convulsion'”. Tt was also noted
that the seasonal distribution of BICE appeared compat-
ible with that of Rotaviral enteritis, suggesting that
BICE may be a mild type of Rotavirus-related encepha-
litis. This was supported by the findings that the speci-
mens from BICE patients, including CSF, blood,
pharyngeal swab and stool, were positive for IgG anti-

[10,11] The

authors from this study and other authors believe that

body to Rotavirus or Rotaviral genome

BICE might be what is called situation-related seizures
related to a lower threshold status for seizure in the

young children with acute gastroenteritis associated
with bacteremia or viremia **''.
BICE is most commonly seen in infants at the age

[2,4,6,12]

of 1 to 3 years . It was believed in the past that

the seizure in BICE presented with a generalized tonic-

[3]

clonic pattern However, it is known now that the
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partial seizures do occur and may develop a secondary
transformation of generalized form. The patients mani-
fest clinically with staring, motion arrest, head or/and
eye deviation, cyanosis and automatism'®®'. The
seizure attacks usually last no more than 5 minutes.
They may come while children are playing or be

induced by crying and pain''’.

In their early phase,
the attacks may present with a clustered pattern. In the
literatures, the average onset of the seizures in BICE
was reported variably from 1.6 to 2.6 attacks per

[2,6,12
course

I and was 2.1 in this study. There is no
report thus far of BICE cases complicated with status
epileptics. Epileptic discharges recorded by VEEG at
seizure onset were focal or multi-focal in origin,
followed by generalization in some cases'®*"*!

Diagnosis of BICE is not a problem if one follows
the features as mentioned above, but the differentials
below should be considered. Afebrile convulsions in
BICE must be distinguished from those induced by
vomit/diarrhea-related biochemical disturbances such
as hypoglycemia and electrolytic imbalances including
hypernatremia, hyponatremia, hypocalcemia and hypo-
magnesemia. Severe myoclonic epilepsy in infancy,
benign partial epilepsy in infancy with complex partial
seizures and periodical vomiting should be also in the
differentials. Sometimes frequent attacks of partial
seizure in a short course in BICE should be separated
from recently described migrating partial epilepsy in
infancy. The latter usually shows refractory status epi-
leptics and regression in psychomotor development. The
convulsion with low fever in BICE needs to distinguish
from febrile seizures ( especially complex type) , central
nerve system infections and toxic encephalopathy.

The clustering seizure attacks in the early phase of
the disease are not sensitive to the anti-epileptic medi-
cations, which is one of the features in BICE'*'. A re-
cent retrospective report indicated that lidocaine
showed an effective rate of 100% in controlling this
type of early seizure attacks compared to 38% to 70%
with diazepam, bromazepam or phenobabital "',

There is no consistency regarding whether conti-
nuous anti-epileptics may still be required after seizure
cessation in BICE. In practice, some of the BICE

patients continued to receive anti-epileptic medications

even after being discharged >”"">'. However, the ther-

apeutic course is unclear. It has been reported that no
anti-epileptics are required after seizure cessation since

7121 In this

there is no or low recurrence in BICE'**:
study, 25% patients relapsed. The recurrent rate was
higher than those reported. However, the authors from
this study generally agree that it is not necessary to
continue using anti-epileptics in patients after seizure
arrest. It has been widely accepted that BICE has a
better prognosis.

In conclusion, BICE in this study showed the
following clinical features; It was commonly seen in
infants with age between 1 and 2 years old and without
family history. It occurred predominantly in winter-
time. The convulsion mostly happened in the first 3
days of the course and presented with either generalized
or partial patterns. The seizure in BICE was character-
istic of early multiple attacks. No abnormal changes
were noted in serum electrolytes, biochemical profile,
CSF, brain imaging and interictal EEG. The convul-
sion might recur in some cases but usually no more
than 2 attacks. The course lasted mostly less than one
year with good prognosis.

The understanding of BICE clinical characteristics
will be helpful for the early diagnosis and proper
management of the disease. It will also assist to reduce
unnecessary employment of laboratory examinations and
medications, which will certainly relieve the financial
and mental pressures on the families. In addition, the
patients themselves may avoid suffering from many pos-
sible side effects caused by a long-term unnecessary

use of the medications.
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