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ABSTRACT 

Introduction: The incidence of seizure is as high as 5/1000 live births and the mortality rate can be up to 15%. So this study was 
conducted to find out the clinical profile, causes and immediate outcome of neonatal seizures at Patan Hospital.  
 
Methods: In this retrospective study, all neonates (aged 0-28 days) with seizure admitted to Patan Hospital over a period of one 
year from January 2015 to December 2015 were included. The data were obtained from hospital records and analyzed using SPSS 
12.  
 
Results: There were 32 cases of neonatal seizures admitted over the period of one year out of which 23 were born at Patan 
Hospital. The incidence of neonatal seizure was 2.9 cases of per 1000 live birth. Among neonates with seizure, 63% were male, 
81% were term and 69% were of birth weight more than 2500gm. The cause of seizure was hypoxic ischemic encephalopathy in 
25% of cases and no cause could be found in 15% of cases.  Phenobarbitone alone controlled seizure in more than 50% of cases. 
The mortality rate was 9.3% with hypoxic ischemic encephalopathy being the most common cause. 
 
Conclusion: The most common cause of neonatal seizure is hypoxic ischemic encephalopathy and is also the leading cause of 
death in neonates with seizure. Therefore improvement in healthcare during the delivery of newborns can decrease the incidence 
and death due to neonatal seizure.  
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INTRODUCTION 
Seizure is one of the medical emergencies in the neonatal 
period.1 The decreased seizure threshold in the newborn 
reflects the developmental events active in the immature 
brain like the transient over development of excitatory 
systems compared to inhibitory systems. The incidence of 
seizure varies from 1-3.5/1000 live birth 2-5 while in NICU it can 
be upto 5/1000 live birth. 6 

The most common cause of neonatal seizure is hypoxic- 
ischemic encephalopathy.7 Other causes include intracranial 
infections, metabolic disorders, CNS malformations, 
intracranial hemorrhage, birth trauma, drug withdrawal, and 
less frequent metabolic disorder such as inborn error of 
metabolism.8 The mortality rate can go upto 27%9 and 
commonly occurring in neonates with hypoxic ischemic 
encephalopathy.6,10,11 

The primary objective of this study was to find the clinical 
profile, causes and immediate outcome of neonatal seizures 
at Patan Hospital.  

 
METHODS 
This was a cross- sectional retrospective study. Charts of 
neonates discharged from the nursery, NICU and pediatric 
ward with the diagnosis of neonatal seizure were reviewed. 
Neonatal seizure was diagnosed on the basis of presence of 
seizure as seen by the treating doctor or sisters. All data were 
extracted from medical records and entered in a Performa. 
Investigations done to find out the cause of the seizure like 
sepsis screening, serum electrolytes, glucose, calcium, 
magnesium, lumbar puncture, cranial ultrasound/ MRI were 
reviewed from which the cause of neonatal seizure was found 
out. In this study, hypoxic ischemic encephalopathy was 
diagnosed by Apgar score <7 at 5 minutes of birth. Diagnosis 
of neonatal infection was based on the clinical manifestation, 
sepsis workup, and positive blood/urine culture. Bacterial 
meningitis was confirmed by CSF abnormalities. Metabolic 
disturbances were considered as hypoglycemia (blood 
suger<40 mg/dl during the first 24 hours and <45 mg/dL after 
24 hours of the birth), hypocalcemia (total serum Calcium <8 
mg/dL in full term and Calcium <7 mg/dL in preterm 
neonates), and hyponatremia (serum sodium <135 mg/ dL) 
and hypernatremia (serum sodium >145 mg/dL). Brain 
anomalies were determined by ultrasound cranium followed 
by magnetic resonance imaging if indicated. The statistical 
analysis was performed using SPSS-16 software. Also the type 
of anti- epileptics used in these neonates and the immediate 
outcome in terms of mortality or discharge was reviewed.  
 
RESULTS 

There were 32 cases of neonatal seizure over the one year 
period out of which 23 cases were born at Patan Hospital and 
9 were outborn cases. Out of 23 inborn cases, 4 cases were 
readmitted after discharge for seizure. While considering the  
 

 
inborn cases, there were 2.9 cases of neonatal seizure per 
1000 live birth. Distribution of cases according to gestation 
age and sex is given in Fig. 1 and Fig. 2 respectively. Sixty nine 
percent were of birth weight more than 2500 grams while 
thirty one percent were of birth weight 1500 to 2499 grams. 

 
Fig. 1 Distribution of cases by gestational age 
 

 
Fig. 2 Distribution of cases by sex 
 
Out of 32 cases, 18 cases were delivered by LSCS while around 
11 cases were delivered by SVD and there was 1 case 
delivered by vacuum and breech delivery each. About 70 % of 
newborn presented with seizure after 48 hrs. The cause of 
seizure is shown in Table 1.  One case of hypoxic ischemic 
encephalopathy also had hypoglycaemia. One case with 
hypocalcemia also had hypomagnesemia while other had 
hypomagnesemia along with  hypoparathyroidism .  
 

Cause Frequency(%) Mortality(%) 
Hypoxic ischemic 
encephalopathy 

8(25) 2(6.3) 

Hypocalcemia 5(15.62) 0 
Hypoglycemia 3(9.37) 0 
Meningitis 3(9.37)  
Sepsis 2(6.26) 0 
Urinary Tract Infection 2(6.26) 0 
Hyponatremia 1(3.12) 0 
Congenital brain 
anomalies 

1(3.12) 1(3.1) 

Unknown 5(15.62) 0 
Referred 2(6.26) 0 

Table 1: Cause of neonatal seizure 

 >/=37 wks

34-36 wks

29-33 wks

Male

Female

29 
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The treatment given is shown in Fig 3. The other drugs used 
for seizure control was midazolam, calcium, magnesium and 
sodium valproate. USG cranium was not done in six cases and 
in  rest of the 26 cases,  1 case showed Dandy Walker 
malformation, 1 case showed effacement of lateral ventricles 
and 1 case showed ischemia over temporal region due to  
hypoxic ischemic encephalopathy. There were 3(9.4%) 
mortalities out of which 2 cases had hypoxic ischemic 
encephalopathy. In the rest of 29 cases, 26 cases were 
discharged, 2 cases were referred to other centre for ICU care 
and 1 case left against medical advice.  

 
 Figure 3: Response to treatment 
 
DISCUSSION 

The incidence of neonatal seizure was 2.9 cases of neonatal 
seizure per 1000 live birth per one year. Various studies have 
shown the incidence to be 1- 3.5/1000 live birth. 2-5 The 
incidence was found to be 5/1000 live birth in a study  done 
by Sadeghian et al6  and Holden et al.12  Sadeghian et al only 
included neonatal seizures in babies from NICU while Holden 
et al did the study in Unites States where there is better 
survival of preterm neonates in whom seizures are more 
common. The incidence in other studies by Najeeb et al was 
0.95/ 1000 live birth. The incidence in this study was less than 
other studies as they studied babies only at discharge and 
included babies >36 weeks.13 

 

Neonatal seizure was more common in male than in female 
similar to other studies.2,6,11,13-17 Very few studies  showed 
more females with neonatal seizures.10  

Eighty one percent of the cases were term ≥ 37 weeks of 
gestation while thirteen percent were 29-32 weeks of 
gestation and six percent was 33-36 weeks of gestation. This 
finding was similar to a study by Sheth et al who found a 
parabolic effect of onset of seizure to gestational age.18 

Similar to the present study, term babies were more affected 
than the preterm babies in many other studies. 2,13,14,16   In 
other studies, seizure was more common in preterm babies. 
This difference might be because of the fact that these studies 
were done in NICU or developed countries where preterm 
survival has improved.11,17,19,20 

Sixty nine percent were of birth weight more than 2500 grams 
while thirty one percent were of birth weight 1500- 2499 
grams. More babies with birth weight more than 2500 gram 
was also found in other studies.10,11,13 Unlike our study, other 
studies have shown seizure to be more common in LBW 
especially in VLBW babies. We did not have any VLBW babies 
with seizure. This could be because of better survival of VLBW 
babies in developed countries and might be the cause of less 
LBW babies in our study. 13, 19,21  

 In our study the mode of delivery was LSCS in more than half 
of the cases. Similar findings with more delivery by LSCS was 
seen in other a study done by Yildiz et al.16While more babies 
was delivered by SVD in a study by Eghbalian et al.10 

About 70 % of newborn presented with seizures after 48 
hours. Unlike our findings, most of the studies had seizure 
onset less than 48 hours. 2,6,11,13,22  This might be due to the 
fact that most of the babies were with the mother at the time 
of seizure and the mother might have had difficulty 
recognising the seizure due to lack of knowledge about 
seizure in neonates. The difference might also be due to the 
fact that very few cases were included in the study.  
 
Most common cause of neonatal seizure was hypoxic 
ischemic encephalopathy.2,6,7,22,10,11,13-15,17,23,24  The second 
most common cause was metabolic abnormality out of which 
hypocalcemia was the most commonabnormality.10,11,14,22,24,25 

Out of 30 cases that had all the initial workup done, 5 cases 
(16.6%) had no obvious cause for seizure. Various studies has 
shown unknown cause of seizure to be from 5-31%.10,14,26,27  In 
other studies, the cause of seizure was diagnosed in almost all 
the cases.15,24 The cause of more unknown diagnosis in our 
case might be because of our limitation of  investigation. A 
study done by Lauren et al showed that MRI was an important 
tool in the diagnostic process of neonatal seizures. If not done 
a diagnosis or important imaging abnormalities would have 
been missed in 11.9% of infants and MRI added significantly 
to the information obtained in 39.8% of infants. 15 We had MRI 
done in only one case. 

More than 50% of the cases responded to phenobarbitone. A 
study by Pathak et al also showed phenobarbitone to be 
better than phenytoin in controlling neonatal seizure 
irrespective of the cause 28 which was the first choice in all of 
the patients in this study. 

The mortality rate was 9.3 %( 3 cases). In the rest of 29 cases, 
26 cases were discharged, 2 cases were referred to other 
centre for ICU care and 1 case left against medical advice. The 
mortality rate was comparable to various studies.6,9-11,15,17,23 

Out of the 3 mortalities, 2 patients had hypoxic ischemic 
encephalopathy and 1 had Dandy Walker malformations. In 
various studies, the most common cause of death was hypoxic 
ischemic encephalopathy.6,10,11 
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CONCLUSIONS 

The higher number of unknown causes of neonatal seizure 
points to a the need of more diagnostic evaluation in these 
cases. The most common cause of neonatal seizure is hypoxic 
ischemic encephalopathy and is also the leading cause of 
death in neonates with seizure. Therefore improvement in 
healthcare during the delivery of newborns can decrease the 
incidence and death due to neonatal seizure.  
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