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Abstract:

Clinical seizures were independently associated with MRI and MRS indices of brain injury. Seizures occur when
there is a synchronous excessive electrical discharge or depolarization of neurons within the central nervous
system. These discharges may or may not have clinically apparent correlates especially after treatment with
standard loading doses of anticonvulsant. Each seizure episode reported by mother and subsequently observed in
the NICU was recorded and relevant information was gathered: age at onset of seizure, duration of seizure in
minutes, associated autonomic changes (HR, RR, 02 Saturation), medication required to control seizures and
response time to medication. Birth asphyxia is the commonest cause of neonatal seizures. 61.82% babies had
birth asphyxia followed by TMD (16.36%), infective etiology (16.36%), IEM were seen in (3.64%) and Intracranial

bleed (1.82%).
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Introduction

Clinical seizures are defined as paroxysmal alteration in

neurological function i.e. Behavioral, motor and/or

autonomic function. This defination includes

o Epileptic seizures: phenomena associated with
corresponding EEG seizures activity e.g. clonic seizures.

e Non- epileptic seizures: clinical seizures without
corresponding EEG correlate e.g., subtle and generalized
tonic seizures.

e EEG seizures: Abnormal EEG activity with no clinical
correlation [,

Seizures during the neonatal period are relatively common,
occurring in approximately 1-4 per 1000 live births 2.3.4.5.
There is peak incidence of seizure in the first month of life,
with greater frequency in premature or low birth weight
babies as compared to term babies. Newborn period has the
highest incidence, yet their clinical recognition is difficult,
therefore true incidence of neonatal seizure is difficult to
determine. Seizures are the first sign of neurological
dysfunction in newborn but their clinical expression at this
age is quite variable, poorly organized and often subtle,
where prompt diagnostic and therapeutic plans are
necessary; a delay in therapy often results in poor
neurological outcome @, Volpe has classified seizures into
five clinical types, viz. subtle, multifocal, clonic, focal clonic,
generalized tonic and myoclonic. Neonatal seizures can be
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due to various causes like hypoxic-ischemic encephalopathy,
intracranial  hemorrhage, = meningitis, hypoglycemia,
hypocalcemia, congenital malformation, etc, Immature brain
is uniquely vulnerable to develop seizure, because the
development of inhibitory neuronal circuits lag behind the
excitatory network While this imbalance between excitatory
and inhibitory processes promote early neuronal
development, it also leaves the brain more susceptible to
seizures. Neonatal seizures are always "secondary to 'or'
'symptomatic of an underlying cerebral insult or stress.
Animal data suggest that the neonatal seizure have a
deleterious impact on later development and that these
seizures may exacerbate underlying injury from hypoxia B!,

Miller et al showed that in the setting of perinatal asphyxia in
term infants, Clinical seizures were independently associated
with MRI and MRS indices of brain injury. Seizures occur
when there is a synchronous excessive electrical discharge or
depolarization of neurons within the central nervous system.
These discharges may or may not have clinically apparent
correlates especially after treatment with standard loading
doses of anticonvulsant. Standard treatment for neonatal
seizures include medications that act on the GABA-A (gamma
aminobutyric acid type A) receptor, such as the
benzodiazepines and Phenobarbital. While in adults, GABA is
the major brain inhibitory neurotransmitter, in the infant
brain stimulation of the GABA-A receptor may be associated
with excitatory effects and subsequent neuronal apoptosis,
Recently, Castro Conde et al showed that continuous
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infusion of midazolam could effectively stop electrographic
seizure that continued despite loading doses of
Phenobarbital or phenytoin and prompt cessation of seizures
with improved neurodevelopemental outcome at one year of
life. Most pediatric neurologists and neonatologists would
recommend treatment with either benzodiazepines (such as
lorazepam) or with loading parenteral doses of
Phenobarbital, fosphenytoin or phenytoin. This study is
undertaken to evaluate the clinical and etiological profile of
neonatal seizures

Methodology:

Methods of Collection of Data:

The present study included 11 neonates presenting with

seizures admitted to NICU.

e Baseline characteristics: These includes sex, gestational
age, intrauterine growth status, maternal education and
the socioeconomic status (Kuppuswami scale), weight,
head circumference and length.

e (Clinical profile of seizures: Each seizure episode
reported by mother and subsequently observed in the
NICU was recorded and relevant information was
gathered: age at onset of seizure, duration of seizure in
minutes, associated autonomic changes (HR, RR, 02
Saturation), medication required to control seizures and
response time to medication.

e Determination of etiology: Relevant clinical
information, antenatal history of infection including
TORCH, drug intake, chorioamnionitis, fetal distress
(fetal heart rate abnormalities or meconium stained
liquor).

e Investigations: Essential investigations including blood
glucose, ionized sernm calcium, serum sodium, arterial
pH and USG of cranium .Additional investigation as
guided by history, physical examination and essential
investigations. These include sepsis screen, blood
culture, cerebrospinal fluid (CSF) examination, haematoc
t, serum bilirubin level, serum urea and creatinine,
"TORCH"serology, serum calcium/magnesium,
metabolic profile for inborn error of metabolism and CT
scan.

Inclusion Criteria

All neonates presenting with seizures or developing clinically
identifiable seizures before 28 days of life were included in
the study.

Exclusion criteria

Neonates with doubtful seizures were excluded. Neonates
with jitteriness were excluded by holding the limb to
determine whether the movement could be stopped.
Detailed antenatal, natal and post natal history were taken
as per the proforma enclosed.

Antenatal History

History of medical illness like fever with rash, Asthma,
Tuberculosis, cardiac diseases, diabetes Mellitus were asked.
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History of obstetric complications like Pili, Sudden increase in
fetal movement were taken. Regarding Antenatal
Registration, Inj. Tl, Iron and folic acid were also asked.

Perinatal History:

History of PROM, Prolonged Jabour, repeated per vaginal
examinations, foul smelling liquor, place of delivery, type of
delivery and indication for caesarean section, were enquired.
Accidental injection of the local anaesthetic into the fetal
scalp After delivery whether baby cried immediately or not,
cord around the neck, cord prolapse, fetal distress,
Mcconium stained liquor, mcconium aspiration and any
resuscitation done, were enquired. The neonate was
diagnosed with birth asphyxia if baby did not cry for more
than three minutes after birth or documented APGAR score
was: S 3 at one minute and< 7 at 5 minutes of birth.

Post-natal History:
History of lethargy, poor activity, poor feeding, jaundice,
excessive cry, vomiting and seizures were taken.

History of Seizures:

The day of onset of seizures, type of seizures, the duration of
seizures, number of seizures and consciousness during and
between seizures were taken after appropriate history,
detailed examination of neonate was done.

Examination:

The vitals of the baby (Heart Rate, Respiratory Rate,
Peripheral pulses, Blood pressure, temperature, Capillary
filling time) were recorded. General physical examination of
neonate was done according to the proforma and any
disparity in Head size and Shape, Skin lesions were noted.
Anthropometry of the neonate was recorded & gestational
age was assessed according to New Ballard scoring. CNS
examination was done as per the proforma and HIE was
staged according to modified Sarnat staging in to stage |, Il
and lll. Other systems were also examined.

Results:
Table 1: Etiology of Neonatal Seizures.
Etiology No. of cases Percent(%)
Birth asphyxia 68 61.82
TMD 18 16.36
Infection 18 16.36
IEM 4 3.64
Intracranial bleed 2 1.82
Total 110 100

Birth asphyxia is the commonest cause of neonatal seizures
in our study. 68 babies had birth asphyxia (61.82%) followed
by TMD 18(16.36%), infective etiology including both sepsis
and meningitis18 (16.36%), IEM were seen in 4(3.64%),
Intracranial bleed 2 (1.82%)
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Table 2: Correlation of Etiology of Neonatal Seizures to Gestational AGE

Etiology Gestational Age Total
Term Preterm Posterm
AGA SGA No. %
NO. % No % No %
Birth Asphyxia 46 67.64 5 7.35 11 16.2
Infective Etiology Sepsis 8 72.73 3 27.27 -
Meningitis 6 85.71 - - 1
Intracranial Bleed SAH 1 100 - - -
EDH 1 100 - - -
TMD 12 66.67 2 11.11 4 22.22
IEM 1 25 - - 3 75
Total 75 10 19

In the present study, out of 75 term AGA babies the
commonest etiology was birth asphyxia(46) followed by
TMD(12), sepsis(8),meningitis(6),SAH(1),EDH(1) and IEM(1).
Out of 10 Term SGA, term babies 5 had birth asphyxia, 3 had
sepsis and 2 had TMD

Out of 19 preterm babies, 11 had birth asphyxia, 1 had
meningitis, 4 had TMD and 3 had IEM. All 6 post term babies
had birth asphyxia

Birth Asphyxia

Hypoxic ischemic encephalopathy was found to be the
commonest cause of neonatal seizures in our study i.e., in 68
cases (61.82%). Isolated birth asphyxia were responsible in
24 cases (35.29%), HIE and MAS were found in 11(16.18%)
cases, HIE and MAS associated with hypocalcemia in
9(13.24%) cases, both hypoglycemia and hypocalcemia were
seen in HIE and MAS in 11(1.82%) case.

Birth asphyxia with hypoglycemia was seen in 5 cases
(7.35%), birth asphyxia with hypocalcemia were seen in 11
(16.18%) cases. Birth asphyxia with both hypoglycemia and
hypocalcemia were seen in 7 (10.29%) cases.

Hypoxic ischemic encephalopathy was found to be the
commonest cause of neonatal seizures in our study i.e., in 68
cases (61.82%). Isolated birth asphyxia were responsible in
24 cases (35.29%), HIE and MAS were found in 11(16.18%)
cases, HIE and MAS associated with hypocalcemia in
9(13.24%) cases, both hypoglycemia and hypocalcemia were
seen in HIE and MAS in 11(1.82%) case.

Birth asphyxia with hypoglycemia was seen in 5 cases
(7.35%), birth asphyxia with hypocalcemia were seen in 11
(16.18%) cases. Birth asphyxia with both hypoglycemia and
hypocalcemia were seen in 7 (10.29%) cases.

Type of Delivery:

In our study among the 68 neonates with birth asphyxia
48(88.18%) were born by normal vaginal delivery, in that
56(51.47%) were delivered at home and 10(14.70%) were
delivered at hospital. Among those in home delivery
18(26.5%) cases had birth asphyxia and MAS and in 33 cases
of hospital delivery 11(35.3%) cases had birth asphyxia and
MAS. 20 neonates were delivered by LSCS, and indication
was prolonged second stage of labour with fetal distress in
11 cases (55%). 3 neonates were delivered by forceps & all
mothers had prolonged second stage of labour.

Day of Onset of Convulsion in Birth Asphyxia
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In our study out of 68 cases of birth asphyxia with neonatal
seizures, 44 babies developed convulsion on first day of life
(80%), 18 babies (78.26%) developed seizures on second day
of life, 3 babies (37.5%) developed seizure 3th day, one baby
developed seizures on 4th day and 1 baby developed seizure
on 7th day s of life. Majority of babies with birth asphyxia
developed seizures within first 72 hours of life and more or
within first 24 hours of life.

Table 3: Type of seizures in Birth Asphyxia

Type of seizures No. of cases Percent(%)
Subtle 32 47.06
Multifocal clonic 19 27.94
Focal clonic 10 14.71
Tonic 4 5.88
Myoclonic 3 4.41
Total 68 100

In the present study, out of 68 neonates with birth asphyxia,
32 neonates (47.06%) had subtle seizures, 4 neonates
(5.88%) had tonic seizure, 10 neonates (14.71%) had focal
clonic seizure, 19 neonates (27.94%) had multifocal clonic
seizure and myoclonic seizure were found in 3(4.41%)
neonates.

Perinatal and Antenatal factors:

e In our study in neonatal seizures with birth asphyxia (68
cases) 32 mothers had prolonged second stage of
labour, 21 mothers had meconium stained liquor, 8
mothers had PROM and 7 mothers had PIH.

e Out of 110 neonates 69 (62.73%) neonates showed one
or more metabolic abnormalities. Out of 68 neonates
with birth asphyxia 33(48.53%) showed one or more
metabolic abnormalities in the form of both
hypoglycemia and hypocalcemia 8(24.24%),
hypoglycemia 5(15.15%) and hypocalcemia 20(60.60%).

e In our study TMD was the 2" most common cause of
neonatal seizure. The metabolic abnormalities seen in
them were hypoglycemia 10(55.55%), hypocalcemia
4(22.22%) and both hypoglycemia and hypocalcemia
4(22.22%).

e In our study 2(33.33%) baby had hyponatremia with
neonatal meningitis.

Neonatal sepsis
11(10%) babies were diagnosed as sepsis in our study and
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was the 3 most common cause of neonatal seizures. one
neonate presented with seizure on 2™ day of life, 5 neonates
presented between the 3™

Neonatal Meningitis:

7(6.36%) babies were diagnosed as neonatal meningitis in
our study and was the 4th most common cause of neonatal
seizures. 2(33.33%) case had hyponatremia with neonatal
meningitis. One neonate presented with seizures on 1%t day,
4 neonates presented between 4th to 7th day and remaining
2 neonates presented between 8 " to 28t day of life.

In babies with meningitis 4 babies had multifocal clonic
seizure, 1 had tonic seizure, 2 had focal clonic seizure. 6
babies were AGA and 1 baby was preterm.

Intracranial hemorrhage:

In the present study 2(1.82%) babies had intracranial
hemorrhage in that 1 had SAH and another one had EDH.
Baby with SAH was AGA present with seizure on the 4t day
of life it was multifocal clonic type, and baby with EDH was
AGA present with seizure on the 1% day of life it was subtle

type.

Discussion:

e The most common cause of neonatal seizures in our
study was HIE (61.82%) followed by transient metabolic
disorders (16.36%), infection (16.36%), IEM (3.64%) and
intracranial bleed (1.82%).

e According to most of the studies birth asphyxia is the
commonest cause of neonatal seizures followed by
metabolic or infectious causes. Intracranial hemorrhage
constitute small percentage of seizures.

e In our study IEM were seen in 4(3.64%) in that 2 baby
had biotidinase deficiency, 1 baby had PKU and 1 baby
had Methylmalonic academia.

Day of onset of seizures and etiology:

In our study 55 (50%) developed seizures on 1st day, 23
(20.91%) on second day, and 8 (7.27%) babies on 3 * rd day.
78.18% of neonatal seizures occurred during first three days
of life. The mean age of presentation of seizures was 3.79
days.

In our study neonatal seizures during the first three days of
life were seen in 86 neonates. (78.18%) of which 65 (75.58%)
were due to birth asphyxia. This high incidence of onset of
seizures on the first three days of life with birth asphyxia is
statistically significant (x2 =60.783 with p < 0.001). 4 (19.04%)
babies developed

In a study of neonatal seizures by Rose Arthur L et al 1,
majority of babies with perinatal anoxia had seizures on first
day of life (5/10 - 50%), hypoglycemic neonates had seizures
on second and third day (5/7- 71%), majority of neonates
with CNS infection had seizures at the end of first week and
early second week (9/13 - 69%) and babies with
hypocalcemia presented with convulsions during first and
second day of life (6/28) and again during late first week and
second week (19/28).

Birth asphyxia usually presents with seizures within first
three days of life, preferably within first 48 hours.
Hypoglycemia presents on second and third day, as there is
depletion of glycogen stores. Hypocalcemia presents on first
and second day if it is early onset hypocalcemia and later i.e.,
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late first week and second week, if it is late onset
hypocalcemia. Neonatal meningitis presents with seizures
during late first week and second week.

Type of neonatal seizures & Etiology:

In present study the commonest type of seizure in birth
asphyxia was subtle seizures (47.06%) and in sepsis and
meningitis multifocal clonic (50%).

In study of neonatal seizures compared with EEG studies by
Mizrahi EM et al 81 GTS & subtle seizures were likely to be
caused by diffuse pathologic processes.

Birth asphyxia:

Birth asphyxia is the most common cause for neonatal
seizures 68 cases (61.82%) in our study and also in majority
of other studies. It can be associated with other metabolic
disorders like hypocalcaemia and hypoglycemia as it is a risk
factor for those metabolic abnormalities.

Birth asphyxia with hypoglycemia were seen in 5 cases
(7.35%), birth asphyxia with hypocalcaemia were seen in 11
(16.18%) cases. Birth asphyxia with both hypoglycemia and
hypocalcemia were seen in 7 (10.29%) cases. In a study by
Ajay kumar et al out of 108 seizures episodes in perinatal
asphyxia 11 and 18 were associated with hypoglycemia and
hypocalcemia while rest of 79 episodes were due to HIE per
se.

Birth asphyxiated babies developed seizures usually within
first 72 hours and more so within first 24 hours and babies
with seizures within 24 hours have poor prognosis. Finer MM
et al ' showed that 48% of infants having seizures within 24
hours were significantly handicapped compared to 24%
whose seizures began after 24 hours. In the present study,
out of 68 neonates with birth asphyxia, 32 neonates
(47.06%) had subtle seizures, 4 neonates (5.88%) had tonic
seizure, 10 neonates (14.71%) had focal clonic seizure, 19
neonates (27.94%) had multifocal clonic seizure and
myoclonic seizure were found in 3(4.41%) neonates. In a
study by Mizrahi EM Kellaway Peter 8], out of 38 asphyxiated
babies, 12 (31.6%) had sutble seizures, followed by tonic
seizures in 7 (18%).

The risk factors for birth asphyxia are preventable if
identified early and proper resuscitation of baby after
delivery could reduce the incidence of birth asphyxia
significantly.

Hypoglycemia:

In our study 23 babies had hypoglycemic seizures in that 5
babies had birth asphyxia, 3 babies had sepsis, 2 babies had
meningitis, 10 babies had TMD and 1 baby had IEM. In a
study by Ajay kumar et al out of 95 babies, 21 babies
(22.34%) had seizures associated with hypoglycemia. 10
babies were LBW, while 11 babies had associated morbidity
like birth asphyxia, meningitis.

In our study 18(16.36%) neonates with onset show only TMD
and it is the 2" most common cause of neonatal seizures. In
that hypoglycemia is most common cause of TMD seen in
10(55.55%) neonates, 4 babies had both hypoglycemia and
hypocalcemia, in that 8 babies had birth asphyxia, 4 babies
had sepsis, and 4 babies had TMD. In TMD with
hypoglycemia 6 babies were Term AGA, one baby was Term
SGA, 3 babies were preterm. In study by Ashok Kumar et a/
isolated hypoglycemia was seen in 3 neonates 2 were term
SGA and one was low birth weight preterm infant. There is
depletion of glycogen storage and inadequate feeding during
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early post-natal days. The day of onset of hypoglycemic
seizures were most commonly seen on 1%t day in 6 babies, on
2" day in 2 babies and on 3 day in 2 babies. The diagnosis
of hypoglycemia should not be delayed, as it can lead to
brain damage. In a study of hypoglycemia by Lilian Lawrence
et al 1 41% of hypoglycemic neonates were SGA babies.

Hypocalcemia:

In our study 24 babies showed hypocalcemic seizures, in that
most common cause was birth asphyxia in 20 babies
followed by TMD in 4 babies, sepsis in 2 babies and
meningitis in 2 babies. In TMD hypocalcemia were seen in
4(22.22%) neonates, both hypoglycemia and hypocalcemia in
4(22.22%) neonates.

In a study by Ashok Kumar et al Primary metabolic disorders
associated the seizures in 9 neonates. Late onset
hypocalcemia occurred in 2 cases and early onset
hypocalcemia in 1 term infant, who was large for gestational
age. Hypoglycemia with hypocalcemia was found in 2 cases,
one was a term SGA infant, and the other as appropriately
grown term infant.

In TMD with hypocalcemia 7 babies were Term AGA and one
baby was Term SGA. 7 babies had seizures in first 3 days of
life i.e. early onset hypocalcemia and one baby had seizure
on 10 (th) day of life i.e late onset hypocalcemia, which was
due to depleted calcium stores in the body either due to
IUGR or complicated hypocalcemia like maternal diabetes
precipitates the hypocalcemia.

One baby had late onset hypocalcemia i.e. presented after 3
days of life. This is due to feeding of neonates with
phosphate rich milk e.g.,, cow’s milk, formula feeding.
Hypocalcemia should be diagnosed early and treated with IV
calcium. In a study by Cockburn F et al 1% serum calcium was
low in neonates who were top fed, than the babies who
were breastfed. In a study by Ajay kumar et al (24.72%) 19
babies had low serum calcium level with seizures.

Conclusion:

Birth asphyxia is the commonest cause of neonatal seizures.
61.82% babies had birth asphyxia followed by TMD (16.36%),
infective etiology (16.36%), IEM were seen in (3.64%) and
Intracranial bleed (1.82%).
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