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Abstract

Seizure is occurrence of signs and symptoms due to excess neuronal activity of brain. It signifies neurologic
dysfunction in neonatal period. Hence neonatal seizures are a medical emergency. The most important factor
that predicts their outcome is the underlying etiology. Kerala is in forefront of health indicators in children and
neonates. Our neonatal unit has provided neonatal care in our state over many decades. The present study was
a comparative study to look into the prevalence of neonatal seizures& compare etiology in a decade apart.
Objective: To compare the clinical and etiologic profile of neonatal seizures in neonates over decade.

Design: Prospective hospital based study done in 2004 and 2014. Setting: The neonatal intensive care unit
(NICU) of a tertiary care hospital. Participants: In 2004, over 6 months,135 babies were recruited . In
2014,156 neonates were recruited over one year.

Methods: The neonates with seizures in neonatal period were assessed clinically and the etiology is studied.
The clinical and etiologic profile were compared.

Result: The proportion of admissions as neonatal seiures in 2014 was 4.77%. Pregnancy induced hypertension
was the commonest maternal risk factor (48%) followed by gestational diabetes (40.5%). The common causes
for seizures remained same in both period. HIE followed by hypoglycemia, hypocalcemia and intracranial
bleed also contributed. Newer investigative modalities like ultrasound scan was done in 59.5% in 2014.In
2004, the study was done for prognostic outcome, hence, EEG was done in 128 cases and CT scan was taken
at follow up in 130 cases.

Conclusions: The proportion of neonates admitted with seizures were more in 2004 when compared with
2014.The use of non invasive USS head was more in 2014. The common etiology of neonatal seizures remained
same across decade.Most common cause was HIE followed by hypoglycemia.

Keywords: Neonate, Seizures, comparison, clinical, etiology.

Introduction neonates as the clinical manifestations of seizures
Neonatal seizures is a medical emergency. Prompt in this age group is different from old children.
and timely diagnosis and management improves Brain injury from antenatal period can extend into
survival and reduces sequalae.! There are this period. A seizure is defined clinically as a
challenges in evaluation and intervention in paroxysmal alteration in neurologic function, i.e.
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motor, behavior and/or autonomic function.?Many
systemic illness also results in seizures like
hypoglycemia, hypocalcaemia etc.>** Prompt
recognition of cause is important management.
Kerala is in forefront of many health indicators in
our country. Our IMR is low when compared to
other Indian states. NFHS 4 has quoted IMR of
Kerala to be 6/1000.° This even less than SDG for
envisaged for  Kerala®.Our hospital is the
forerunner in health care of neonates and children
over decades.

Hypoxic  ischemic  encephalopathy  (HIE),
intracranial infections, metabolic disorders such as
hypoglycemia, hypocalcaemia, hyponatremia,
intracranial hemorrhages (ICH), inborn errors of
metabolism (IEM) and epileptic syndromes are
the common causes of neonatal seizures.’
Ultrsound scans are non invasive technology
available for assessing neonatal seizures. But due
to difficulty, the need for a neuro imaging
isassessed on a case by case basis. In 2004,
ultrasound scans were available sparingly, but in
2015 they are done in high rates. We have done
this study to compare the proportion of neonates
with seizures in our neonatal Intensive care unit
and also to compare the clinical & etiologic
profile across a decade. A similar study was done
by lypeetal in 2004.°They have studied the
prognostic factors in a followup study. The
etiology was reported in a separate study.’

Period of study: November 2013- October 2014
(comparison 2004%")

Inclusion criteria: Neonates admitted in NICU
during this period with seizures

Exclusion criteria: Babies with extremely low
birth weight were excluded from the study

Methods

After getting Institutional Ethics Committee
Approval, all neonates with seizures during the
study period were included in the study. We
follow neonatal protocol (SAT Hospital Protocol)
sepsis screen, blood cultures, lumbar puncture if
needed are done in all babies. Laboratory test like

glucose, electrolytes,  bilirubin, ammonia,
metabolic screening, TORCH, screening are done
as per protocol .Hypoglycemia was defined as
sugar below 40mg/dl& hypocalcaemia as serum
calcium below 7 g/dl.EEG is not routinely done
for diagnosis. Cranial Ultrasonography was done
using a 35 — 5 MHz curve probe. All
ultrasonography examinations were performed
from the anterior fontanels, by a single radiologist
experienced in doing the procedure. If neonates
continued to have seizures or had abnormal inter-
ictal neurological signs, a CT or MRI examination
was done later. Maternal and neonatal details
were collected using a predesigned proforma and
entered into MS Excel. We had compared our
study with similar study done in our neonatal unit
in 2004°.The methodology and the profile are
described .

Analysis

Statistical analysis was done by SPSS18 for
Windows. Comparison of the proportion of
neonatal seizures in two periods was compared.
We also compared the clinical and etiologic
profile of the neonatal seizures in two periods
(2004& 2014).Results are expressed as rates and
proportions.

Results

In 2014over one year, out of 3309 admissions,
there were 158 neonates who had neonatal
seizures. Incidence of seizures in our study was
4.77%. Out of these 44 were from inborn unit and
114 were referred from outside. Male: female
ratio was 107:51(2.09:1).Term babies constituted
131cases (83%).109(68%) were of normal birth
weight.37.3% presented at less than 72 hours of
birth,46.2% presented between 4&7days and
16.2% presented after 7 days .Pregnancy induced
hypertension was the commonest maternal risk
factor(48%) followed by gestational diabetes
(40.5%),PROM in 24 % and maternal Urinary
tract infection in18.3%. Primigravida were 86
cases (54.6%).51.8% was born by caesarean
section. Subtle seizures were the most common
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seizure type found in 37 (46.25%) neonates
followed by multifocal clonic  seizures
(42.5%).55.4% of infants had 2 or more types of
clinical convulsions. None had generalized
seizure.In our study only one episode of seizure
was observed only in 151neonates (91.25%) while
status convulsion was found in 7(8.75%).In our
study, age at admission ranged from 2 hours to
10days (Mean(Sd) was 40.2hours(+or-2.54) .Term

20%, and myoclonic and focal tonic 3% each.
Generalised tonic seizures were common (75%) in
males while focal tonic seizures in females (67%).
No significant gender difference was seen in
clonic or tonic seizures (p>0.05). Subtle and
Myoclonic seizures occurred more (67%) in
males.

Table 1 showing comparison of clinical features

infants were affected more (83%%) compared to 2004 2014
; 0 ; Total admissions - 3309
preterm infants (17%). The weight of neonates Mean Birth weight - 556£057 Kg
158 patients 32.2% were low birth weight. There Primi mother - 54.66%
was no gender difference in low birth weight.. Cesarean _ - 51.8%
0 ] ) Prevalence of seizures - 4.77%
Most (83.5%) of the neonatal seizures occurred in Male:Female ratio 5 2091
the first week of life. Majority (37.3%) of this Term - 83%
were seen during initial 72 hours. First day onset seizures <72hrs | 96.07% 83.5%
. . % th d or third d onset seizures>7 days 3.93% 16.5%
seizures were seen in 26%, the second or third day Subtle seizures 3 46.25%
in 39%, and rest in 3-7 days. Frequency of types status - 8.75%
of seizures was generalised tonic clonic 28%, Hospital outcome - 3 deaths

multi focal clonic 25%, subtle 21%, focal clonic

Table 2 showing the etiology of seizures in two periods & comparison with other studies

2004Ref6(135)N (%) 2014(158)N (%) Comparison6,7,8
other studies

Hypoxic ischemic encephalopathy* 51(37.77%) 64(40.5%) 30-53%
Hypoglycemia* 26(19.25%) 45(28.4%) 0.1-5%
Benign neonatal seizures* 8(10.8%) 3(1.89%) 3-4%
Meningitis* 7(9.4%) 4(2.53%) 2-14%
Intracerebral hemorrhage* 5(6.7%) 13(8.22)(All preterm) 7-17%
Benign sleep myoclonus* 4(5.4%) 0 3-4%
Cerebral malformation* 3(3.6%) 5(3.165) 3-17%
Neonatal stroke* 3(3.6%) 1(0.63%) -
Seizure disorder* 3(3.6%) (No followup done) -
Kernicterus* 2(2.7%) 1%
Hypocalcemia* 2(2.7%) 20(12.6%) 4.2%
Inborn error of metabolism 2(2.7%) 2(1.26%) 2%
Anoxic* 1(1.3%) Nil -
Unknown 6(8.1%) 8(506%) 2-10%
Multiple causes 35(25,3%%) 20(12.65%)

*Only cause for seizures

HIE & hypoglycemia remained the common
etiologies for neonatal seizures across adecade.
Benign seizures were more in 2004. In our study
benign seizures was not seen. Early onset
hypocalcemia was high in our study (12.6%)
whereas in 2004 it was 2.7%.There were 2 cases
of in born errors of metabolism. In our study both

were phenyl ketonuria. There were multiple
causes in both studies which were comparable.
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Table 3 showing relation between etiology & timing of seizures

2004 2014
(135) (158)
<72hrs >772dhar;>S <72hrs >72hrs

HIE 49(96.07%) 2(3.93%) 27(42.1%) 37(57.9%)
Hypoglycemia 22(86.61%) 4(15.3%) 20(45.5%) 25(55.5%)
Hypocalcaemia 3(100%) 0 18(89.9%) 2(11.1%)
Intracranial bleed 10(77%) 3(23%) 3(23%) 10(77%)
Cerebral malformation 2(66.7%) 1(33.3%) 3(60%) 2(40%)
Meningitis 2(25%) 6(75%) 2(50%) 2(50%)
Hyperbilirubinemia 1(50%) 1(50%) 1(50%) 1(50%)
Idiopathic 1(25%) 3 (75%) 1(50%) 1(505)
Others,benignseizuresetc 0 4(100%) 1 7

In 2015 study of the HIE, only 42.1% presented
less than 72 hours. But 2004 study had 96.07%
having reported seizures before 72 hours. Of the
hypoglycemia, equal proportion presented before
and after 72 hours. In early study, 86% presented
below 72 hours. table 3 shows comparison in
timing in two study.

In the present study neurosonogram was done in
94 cases(59.5%)0Of these 73(77.6% ) were
reported as abnormal. The common abnormalities
were periventricular leukomalacia in 24(32.8%),
cerebral edema in 7cases(9.5%),ventricular
effacement in 6 cases(8.2%),5(6.8%) each with
intraventricular hemorrhage and cerebral malfor-
mations. . GM bleed was identified in 26 cases.
Grade 1 bleed being the most common
abnormality followed by grade2, 3 and 4 in
decreasing order of frequency

Table 3 showing neurosonologic abnormalities

Number(73) %

Germinal matrix bleed 26 35.6
Periventricular 24 32.8
echogenecity

Cerebral edema 7 9.5
Ventricular effacement 6 8.2
Cerebral malformation 5 6.8
HIE 4 5.4
hydrocephalus 1 1.3

Discussion

Even among trained observers, clinical neonatal
seizures may be difficult to recognize and
differentiate from either normal behaviors or
abnormal movements of non-epileptic origin”®.

We had used clinical diagnosis of seizures in our
study. We do not have routine video EEG for
neonatal unit. In some clinical settings up to 85%
of electrographic seizures are clinically silent®.
There were 158 neonates with seizures during the
study period. The incidence of seizures during
study period was 4.77%.We had compared our
study with similar study done in our unit 10 years
back(135neonates) 2004 .°The etiology were
similar. Mary lypeetal had reported Hypoxic
ischemic  encephalopathy  in  51(37.7%),
Hypoglycemia in26(19.25%), Benign neonatal
seizures in8(10.8%),Meningitis7(9.4%) .Table
1& 2 shows comparison of the two study

In a comparable study, out of 109 neonates the
incidence of neonatal seizures in the admitted
cases was 8.38%. Bangalore®. The 50%of neonatal
seizures occur on the first day, and 83.8% of all
cases were seen by the seventh day.2004 study
also had HIE as commonest etiology (40.5%)
which was comparable to ours. Comparable (90%)
occurrence was reported .”The early occurrence of
seizures is probably due to the high occurrence of
HIE in many studies..The most common cause
of seizure was HIE (37.9%) which was
comparable with Sood A et al who reported 45.7%
as due to birth asphyxia. Kumar A also
reported birth asphyxia as the commonest cause of
seizure in first 48 hrs of life*. In our study 20% of
the seizures were due to infections. Similar
observations were reported2-14% to sepsis &
meningitis 12,13,14,15.
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In our study male neonates were more in number
during study period. Few other studies have
reported that preponderance of male infants in the
seizure population, among whom preterm infants
were significantly more common'®In present
study hypocalcaemia was observed in 11% and
hypoglycemia in 20.As most of our patients were
born outside details regarding antenatal and natal
factors were not easily obtained. In our study
one episode of seizure was observed only in 35
(43.75%) while status convulsion was found in
7(8.75%).The commonest cause for seizures was
HIE (40.5%), followed by hypoglycemia (28.5%),
hypocalcaemia (12.7%) and intracranial bleed
(8.23%)(Table2).Another study, reported that in
48% of neonates, hypoxia was considered to be
the probable main etiology, while infection and
metabolic diseases including hypoglycemia and
hypocalemia were next commonest causes, 12%
for each condition .!” Lien M et al, studied term
early onset neonatal seizures. According to them
hypoxic events contributed in 37.5%, cerebral
malformations in 17.5%, cerebral infarcts in
17.5%, intracranial hemorrhages in 12.5%
infections in 7.5% and unknown etiology in
7.5% .18.19.

Hypoglycemia was seen in 31% of neonatal
seizures. This was higher than that in many other
studies. This is probably due to the inclusion of
out born neonates (114) who were more than
inborn (44). Eriksson noted 12% as due to
hypoglycemia.’*This  indicates that  during
neonatal transport special attention should be
given to correction of hypoglycemia. Table 2
shows comparable data with other studies. Anand
et al, reported from a private teaching hospital in
S Kerala, that in hypoxic ischemic encephalopathy
on USG revealed cerebral edema and or ischemia
in 86% neonates.”’ Brain magnetic resonance
imaging (MRI), computed tomography (CT) scan,
and EEG, have high accuracy are not available in
all neonatal units. Also it requires special
conditions such as immobilization, sedation &
transport.?>  Currently, ultrasonography is
considered to be useful in neonatal seizures as it is

safe, affordable& available at bedside.?*%
Nabavi reported 22% neonates had neuroson-
ologic abnormalities in neonates from Iran. In
2004 imaging was not widely used. As a part of
prognostic study in neonatal seizures CT scan was
done in 130 of 135 neonates in postnatal period.
Also EEG were taken in 120 neonates. In 2015,
the imaging has changed to ultrasound scan .This
has been a part of protocol in many neonatal
units.?

Conclusion

Neonates are vulnerable to seizures which is a
medical emergency. Although Kerala has
improved its IMR & NMR, the etiology of
neonatal seiures remain same after a decade.
Subtle seizures were the commonest presentation
in both study. Neurosonology has become a useful
investigation now when compared with previuos
study.27/94 (28.72%) of neonates with seizures
had neurosonologic abnormalities.

What is Known? The etiology of neonatal seizures
in neonates

What this study adds? Etiology in a teaching
hospital in a decadeand the neurosonologic
features.
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