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Abstract
Introduction: Neonatal seizure is a common neurological problem in the neonatal period. Neonatal
seizures have always been a topic of interest because of its universal occurrence. A varied number of
conditions are capable of causing seizures in the neonatal period the highest incidence of neonatal
seizures occurs during first 24hrs of life. Neonatal seizures often signal an underlying ominous
neurological condition, most commonly hypoxic ischemia. The other common etiologies of neonatal
seizures are intra-ventricular hemorrhage or intra-parenchymal hemorrhage, meningitis, sepsis or
metabolic disorders.
Aims and Objectives
1) To study the etiology of neonatal seizures.
2) To evaluate neonatal seizures with reference to biochemical changes with special reference to serum
magnesium levels.
3) Microbiological investigation to find the most common organisms implicated in neonatal seizures
Patients and Methods: All the babies with neonatal seizures who were admitted in department of
Paediatrics between July 2017 and August 2018 were studied
Results: The incidence of seizures is most common in during first 24hrs of life. Perinatal Asphyxia is the
most common cause of neonatal seizures followed by ICH. Among the Biochemical abnormalities
hypoglycemia is the most common cause for neonatal seizures followed by hypocalcemia Of 150 cases
meningitis accounts for 18 cases for which most common organism was E.Coli.
Introduction
Seizure is defined as a paroxysmal, time limited
change in motor activity and/or behavior that
results from abnormal activity in the brain.
Neonatal seizure is a common neurological
problem in the neonatal period. Neonatal seizures
have always been a topic of interest because of its
universal occurrence. A varied number of
conditions are capable of causing seizures in the

neonatal period the highest incidence of neonatal
seizures occurs during first 24hrs of life.
Prompt diagnosis, investigations and treatment are
vital as delayed recognition of a treatable cause can
have a significant impact on childs subsequent
neurological outcome. Neonatal seizures often
signal an underlying ominous neurological
condition, most commonly hypoxic ischemia. The
other common etiologies of neonatal seizures are
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intra-ventricular hemorrhage or intra-parenchymal
hemorrhage, meningitis, sepsis or metabolic
disorders. Seizures cause synaptic reorganisation
with aberrant growth (mossy fibres) and may
interfere with normal synaptic pruning that takes
place during development. If seizures are not
controlled, the electrical activity may continue to
circulate, a phenomenon called kindling. The
presence of seizure does not constitute a diagnosis
but is a symptom of an underlying central nervous
system disorder due to systemic or biochemical
disturbances or infection.
Aims and Objectives
1) To study the etiology of neonatal seizures.
2) To evaluate neonatal seizures with reference to
biochemical changes with special reference to
serum magnesium levels.
3) Microbiological investigation to find the most
common organisms implicated in neonatal
seizures
Patients and Methods
This was carried out in the department of
Paediatrics, Andhra medical college, King George
Hospital, Visakhapatnam, Andhrapradesh.
All the babies with neonatal seizures who were
admitted in department of Paediatrics between July
2017 and August 2018 were studied.
Inclusion Criteria: Babies included were both
term and preterm babies and babies in first four
wks of life with clinical evidence of seizures
Exclusion Criteria: 1)Birth weight <1kg preterm
babies were excluded, neonates with congenital
anomalies were excluded. 2)Babies who expired
during hospital stay prior to adequate workup were
excluded from the study.3)Jitteriness
In each baby a detailed history was taken,
examination was carried out. Then the following
investigations were carried out before subjecting to
Neurosonogram.
Blood: Hb%, TC, DC, micro ESR, PCV,
Peripheral smear, CRP, Blood Culture and
Sensitivity, Random Blood Sugar, Serum
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Electrolytes– Sodium, Potassium, Calcium,
Magnesium
Urine: Albumin, Sugar, Microscopy, Urine culture
and Sensitivity
Fundus examination, Lumbar puncture – CSF for
colour, cell count, gram stain, sugar and protein,
Neurosonogram, CT Brain and MRI Brain.
The criteria for diagnosing various biochemical
disturbances and haematological parameters were
as follows:
Hypocalcemia – serum Ca <7 mg/dl,
Hypercalcemia – serum Ca >11 mg/dl,
Hypomagnesemia – serum Mg <1.5 mg/dl,
Hypermagnesemia – serum Mg >2.5 mg/dl,
Hyponatremia – serum Na <130 mg/dl,
Hypernatremia – serum Na > 150 mg/dl
Hypokalemia – serum K < 3.5 mg/dl,
Hyperkalemia – serum K >5.5 mg/dl,
Hypoglycaemia – glucose <40 mg/dl,
Polycythemia – PCV >65%
Criteria
Classification of Etiology:
1) Hypoxic ischemic encephalopathy
2) Evidence of fetal hypoxia / distress
3) APGAR score of 3 or less at 5min or later
4) Cord arterial blood pH 7.0
5) Intracranial hemorrhage. Clinical evidence
of bulging anterior fontanella, enlarging
head circumference, hypotonia, falling
PCV with or without CSF showing
xanthochromia and or CT scan or U/S
detected bleed
6) Hypocalcemia: total serum calcium <
7mg/dl
7) Hypoglycaemia: blood glucose value of
<40mg/dl
8) Hyponatremia: serum sodium levels below
130meq/l
9) Meningitis: CSF cell count, protein, sugar,
gram stain or culture of CSF showing
organisms
10) Idiopathic: where no cause, direct or
indirect could be determined
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Observation and Results
Present study was conducted in the department of
peadiatrics NICU, King George Hospital from July
2017 to August 2018.
A total of 150 neonates with neonatal seizures who
fulfilled the inclusion criteria included in the study.
Gender: of the 150 neonates studied 91 were male,
59 were female.
Age at Onset of Seizures
Table 1
Age at onset of seizure
≤24 hrs
48-72 hrs
72hrs – 1 Wk
> 1Wk

% Distribution
51.33%
20.67%
14%
14%

Etiology: The various etiologies of neonatal
seizures and their frequency distribution are shown
in table 2.
Table 2
Cause
HIE
ICH
Meningitis
Hypoglycemia
Hypocalcemia
Hypomagnesemia
Others

Number of
Cases
79
20
18
17
12
5
9

% Distribution
52.67
13.33
12
11.33
8
3.33
6

Perinatal Asphyxia is the most common cause of
neonatal seizures followed by ICH.
Biochemical Abnormalities
Table 3
Cause
Hypoglycemia
Hypocalcemia
Hypomagnesemia

Number of
Cases
20
12
5

% Distribution
13.33
8
3.33

Among
the
biochemical
abnormalities
hypoglycemia is the most common cause for
neonatal seizures followed by hypocalcemia.
Hypomagnesemia was the cause in 5 cases out of
which 4 cases are associated with hypocalcemia.
Isolated hypomagnesemia is very rare.
ICH was most common in preterm infants.
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Organisms
Table 4
Table
E.Coli
Klebsiella
Staph.aureus

% Distribution
44.45%
33.33%
22.22%

Of 150 cases meningitis accounts for 18 cases for
which most common organism was E.Coli.
Discussion
Neonatal seizures typically signal underlying
significant neurological disease. Seizures occurring
during neonatal period are unique because of close
relation to the perinatal events and their incidence
being a reflection of quality of perinatal and
neonatal care. The recognition of etiology is often
helpful with respect to prognosis and management.
Biochemical disturbances and meningitis occur
frequently in neonatal seizure either as an
underlying cause or as an associated abnormality.
In their presence it is difficult to control seizures
and there is risk of further brain damage.
The present study was conducted on neonates with
seizures admitted to Neonatology unit of King
George Hospital, Visakhapatnam during the study
period from July 2017 to August 2018.
150 neonates had seizures during this study period
out of which 91 were males..
The present study shows the incidence of neonatal
seizures is high in first 24 hrs.
In the present study 79 cases had HIE constituting
52.67% of the cases. ICH was present in 20 cases
which constituted 13.33% of the cases. Meningitis
was present in 18 of the cases which constituted
12%. Hypoglycemia was present in 17 of the cases
which constituted 11.33%, hypocalcemia in 12
cases which constituted 8% and Hypomagnesemia
in 5 cases which constituted 3.33% of the cases.
HIE is the most common cause of neonatal
seizures in our study.
Meningitis
Infection of the central nervous system is an
important cause of neonatal seizures.
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Hypocalcemia and Hypomagnesemia
In the present study hypocalcemia was found in 12
cases which accounts to 8% of total cases and
hypomagnesemia occurred in 5 cases which
account to 3.33% of cases.
Among 5 cases of hypomagnesaemia, in 4 cases
both hypocalcemia and hypomagnesemia were
documented.
So
the
incidence
of
hypomagnesaemia in hypocalcemic neonates was
33.3%.
Isolated hypomagnesaemia occurred in only one
case which accounts to 0.67% of total cases. Thus
occurrence of isolated hypomagnesemia is very
rare.
Conclusions and Summary
1) In the present study 150 babies with
neonatal seizures were studied.
2) 51.33% of seizures occurred in the first
24hrs of life
3) Etiology in majority of the cases of
neonatal seizures was hypoxic ischemic
encephalopathy (52.67%) followed in
frequency by intracranial hemorrhage
(13.33%),
meningitis
(12%),
hypoglycaemia (11.33%), hypocalcemia
(8%), Hypomagnesaemia (3.33%) and
others(6%).
4) Biochemical changes accounted for
22.66% of the neonatal seizures.
5) Most common biochemical abnormalities
noted were hypoglycemia, hypocalcemia.
6) Meningitis accounted for 12% of neonatal
seizures.
7) The most common organism implicated
in neonatal seizures was Escherichia coli
(44.45%), followed by Klebsiella
(33.33%),
Staphylococcus
aureus
(22.22%).
8) Biochemical abnormalities are common
in neonatal seizures. Biochemical
abnormalities which could account for
seizures were seen in 22.66% of the
cases. Hypoglycemia, hypocalcemia and
hypomagnesaemia are the most common
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biochemical
abnormalities.
These
abnormalities
may
significantly
contribute to seizure activity and possibly
correction of these abnormalities may
play a significant role in seizure control.
A biochemical workup is necessary for
all cases of neonatal seizures.
9) Gram negative organisms accounted for
most of the cases of neonatal seizures
with meningitis.
10) Meningitis was seen in 12% of the cases
and most common organism isolated
from cerebro spinal fluid was E.coli.
Appropriate treatment with antibiotics is
essential. Examination of cerebrospinal
fluid is essential workup in cases of
neonatal seizures.
11) 80% of the cases with normal
neurosonogram were found to be normal
on follow up
12) Cases with perinatal asphyxia and
intraventricular hemorrhage had poor
outcome.
13) Neurosonogram had good potential in
predicting neurological outcome in
neonates with perinatal asphyxia.
Neurosonogram should be incorporated
in the routine evaluation of seizures.
14) Abnormal neuroimaging and EEG were
good predictors for the outcome and
developmental delay.
15) In the present study hypomagnesaemia
was associated with hypocalcemia in 33%
of cases.
16) Isolated hypomagnesaemia as a cause of
neonatal seizures is rare.
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