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Abstract
Introduction: Neonatal seizures, by definition, occur within the first 4 weeks of life in a full-term infant and up to 44 weeks from
conception for premature infants and are most frequent during the first 10 days of life.
Aim: To study the incidence of biochemical abnormalities associated with neonatal seizures.
Materials and Methods: A observational study was conducted in the Department of Paediatrics, Government Headquarters
Hospital, Dindigul from January 2019 to 2019 in fifty newborns with seizures admitted in neonatal intensive care unit. After taking
a complete history and appropriate physical examination, blood sample was collected for detecting metabolic abnormalities
before instituting specific therapy.
Results: In fifty neonates, the preterm were 11 (22%), and the term was 39 (78%) babies with low birth weight were 23 (46%),
78% of neonates presented with seizures with the first 72 h, neonates with subtle seizures were 31 (62%), tonic seizure was
15 (30%), and clonic were 4 (8%). The biochemical abnormality noted was hypoglycemia 22%, hypocalcemia 18%, and
hyponatremia 10%.
Conclusion: Biochemical abnormalities are common in neonatal seizures and often go unrecognized and may significantly
contribute to seizure activity. Hence, a biochemical workup is necessary for all cases of neonatal seizures.
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INTRODUCTION
Seizure is defined as a paroxysmal involuntary disturbance
of brain function. It may manifest as impairment
or loss of consciousness, abnormal motor activity,
behavioral abnormality, sensory disturbance, or autonomic
dysfunction.[1] Any abnormal, repetitive, and stereotypic
behavior in neonates should be evaluated as a possible
seizure. Neonatal seizures, by definition, occur within the
first 4 weeks of life in a full-term infant and up to 44 weeks
from conception for a premature infant and are most
frequent during the first 10 days of life.[2,3]
Neonatal seizures are a common problem with an incidence
of 0.5–3/1000 term infants to 1–13% in preterm infants
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with very low birth weight.[3] The etiology of neonatal
seizures is variable and can be primarily related to brain
disorders, for example., hypoxic-ischemic encephalopathy,
central nervous system (CNS) infections, CNS bleeds, and
structural anomalies of the brain or secondary to metabolic
problems, for example, hypoglycemia, hyponatremia, and
other electrolyte disturbances or cryptogenic. In addition,
biochemical disturbances are often identified in neonatal
seizures as an underlying cause or associated abnormality.[4,5]
Early identification of biochemical disturbances and timely
correction can be rewarding as the seizures can be
controlled by treating the specific metabolic defect,
preventing CNS sequelae.
Aim

To study the incidence of biochemical abnormalities
associated with neonatal seizures.

MATERIALS AND METHODS
This observational study was conducted in the Department
of Paediatrics, Government Headquarters Hospital,
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Dindigul from January 2019 to 2019 June; neonates with
seizures admitted to the neonatal intensive care unit.
Detailed antenatal, natal, and postnatal history was taken
as per the proforma enclosed. Baseline characteristics of
convulsing neonates, including sex, gestational age, birth
weight, head circumference, and length, were recorded at
admission. Clinical details were recorded, i.e. age at onset of
seizures, duration of seizure, number, and type of seizure.
Clinical details of each seizure episode were recorded, such as
age at onset of seizures, duration of seizure, number, and type
of seizure. The seizure was classified into subtle, focal clonic,
multifocal clonic, tonic, and myoclonic, per Volpe criteria.
All the cases were subjected to the following
investigations - Complete blood count, blood glucose,
serum calcium, serum magnesium, serum sodium, serum
potassium, were done when indicated.
Data were collected and presented as mean, standard
deviation, frequency, and percentage.

In fifty neonates, the number of neonates with
subtle seizures was 31 (62%), tonic seizure was
15 (30%), and clonic was 4 (8%) [Figure 5]. In fifty
neonates, hypoglycemia was reported in 22% of
neonates, followed by hypocalcemia in 18% neonates,
hyponatremia in 10% of neonates, hypomagnesemia in
4% of neonates, hypernatremia in 4% of neonates, and
hypoglycemia with hypocalcemia in 2% of neonates
[Figure 6].

DISCUSSION
A seizure is not a disease but rather a symptom of CNS
disturbance resulting from either local or systemic causes.
In the newborn infant, seizures are often the signal of an
underlying disease process that may produce irreversible
cerebral damage. Therefore, it is important to diagnose and
treat specifically the underlying cause of a seizure before
such damage occurs.[5]

RESULTS
In this study, fifty neonates presented with seizures were
included in the study, the male was 25 (50%), and the female
was 25 (50%) [Figure 1].

Preterm
22%

In fifty neonates, the preterm were 11 (22%), and the term
was 39 (78%) [Figure 2].
In fifty neonates, babies with low birth weight (<2.5 kg)
were 23 (46%), and with normal birth weight (>2.5 kg) were
27 (54%). The mean birth weight was 2.82 kg [Figure 3].

Term
78%

In our study, the onset of seizures within 24 h was 12 (24%),
24–72 h was 27 (54%), 72 h to 1 week was 9 (18%), and
>1 week was 2 (4%) [Figure 4].

Female
50%

Male
50%

Figure 1: Gender distribution
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Figure 2: Term distribution
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Figure 3: Birth weight distribution
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The majority of neonates with seizures in my study
were full-term neonates. A similar observation was seen
> 1 week
4%

72 hours
to 1 week
18%

in Aziz et al.,[6] where term babies constitute 65% and
preterm 35%. Park et al.[7] and Das and Debbarma[8]
reported a much higher incidence in term babies
compared to preterm neonates. In a study by Al Marzoki
93.1% were weighting >2500 g, 2.3% were very low birth
weight. In our study, 54% of neonates were weighing
>2500 g.[9]
In a study by Aziz et al., 83 neonates (83%) presented
with seizures within the first 72 h of life.[6] Rose and
Lombroso also found early-onset seizures in 75 (50.33%)
babies, whereas Coen et al. found that 81% of babies had
early-onset seizures, similar to the present study.[10,11] In
our study, 78% of neonates presented with seizures with
the first 72 h.

<24 hours
24%

24 to 72
hours
54%

Sudia et al. where subtle seizures occurred in 63.33%
followed by generalized tonic in 19.33% and multifocal
clonic in 10% of neonates.[12] Das and Debbarma in
their studies on neonatal seizures, also observed subtle
seizures to be the most common type contributing
about 42.6%, followed by tonic in 33.9%, and clonic
in 15.7% of neonates. [8] Various studies by Yadav
et al.,[13] Park et al.,[7] and Nawab and Lakshmipathy[14]
also reported subtle seizures to be the most common
type observed in their studies which were comparable
with my study.

Figure 4: Onset of seizure distribution
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Tonic
30%

In our study, hypoglycemia was reported in 22% of
neonates, followed by hypocalcemia in 18% neonates,
hyponatremia in 10% of neonates, hypomagnesemia in
4% of neonates, hypernatremia in 4% of neonates, and
hypoglycemia with hypocalcemia in 2% of neonates,
which is similar with the findings published by Kumar
et al., Sood et al., Arunkumar et al., Madhusudhan et al.
and Yadav et al.[15-19]
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62%

Figure 5: Type of seizures distribution
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Figure 6: Biochemical abnormalities distribution
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CONCLUSION
Early recognition and treatment of biochemical disturbances
are essential for optimal management and satisfactory
long-term outcome. The common metabolic causes for
neonatal seizures include hyponatremia, hypoglycemia,
hypocalcemia, and hypomagnesemia.

REFERENCES
1.

2.
3.
4.
5.

6.

7.

Berg A, Jallon P, Preux P. The epidemiology of seizure disorders in infancy
and childhood: definitions and classifications. In: Dulac O, Lassonde M,
Sarnat HB, editors. Handbook of Clinical Neurology. Pediatric Neurology.
3rd ed., Vol. 1. Amsterdam, Netherlands: Elsevier; 2013. p. 381-98.
Singh M. Neurological disorders. In: Textbook of Care of Newborn. 5th ed.
New Delhi: Sagar Publication; 1999. p. 340-4.
Vigevano F. Benign familial infantile seizures. Brain Dev 2005;27:172.
Soul JS. Acute symptomatic seizures in term neonates: Etiologies and
treatments. Semin Fetal Neonatal Med 2018;23:183-90.
Panayiotopoulos CP. The epilepsies: Seizures, syndromes and management.
In: Neonatal Seizures and Neonatal Syndromes. Ch. 5. Oxfordshire, UK:
Bladon Medical Publishing; 2005.
Aziz A, Gattoo I, Aziz M, Rasool G. Clinical and etiological profile of
neonatal seizures: A tertiary care hospital based study. Int J Res Med Sci
2017;3:2198-203.
Park W, Kim DY, Jung CZ, Kim CD. Clinical study of neonatal seizure.
J Korean Child Neurol Soc 1998;6:71-82.

8.
9.
10.

11.
12.

13.
14.

15.
16.
17.

18.

19.

Das D, Debbarma SK. A study on clinico-biochemical profile of neonatal
seizure. J Neurol Res 2016;6:95-101.
Al.Marzoki JM. Clinco-biochemical profile of neonatal seizures. QMJ
2010;6:163-4.
Rose AL, Lombroso CT. A study of clinical, pathological and
electroencephalographic features in 137 full term babies with a long term
follow up. Paediatrics 1970;45:404-25.
Coen RW, McCutchen CB, Wermer D, Snyder J, Gluck FE. Continuous
monitoring of EEG following perinatal asphyxia. J Pediatr 1982;100:628-30.
Sudia S, Berwal PK, Nagaraj N, Jeavaji P, Swami S, Berwal A. Clinicoetiological profile and outcome of neonatal seizures. Int J Contemp Pediatr
2015;2:389-90.
Yadav RK, Sharma IK, Kumar D. Clinicoetiological and biochemical
profile of neonatal convulsions. Int J Med Res Rev 2015;3:1057-63.
Nawab T, Lakshmipathy NS. Clinical profile of neonatal seizures with
special reference to biochemical abnormalities. Int J ContempPediatr
2016;3:183-8.
Kumar A, Gupta V, Kachhawaha JS, Singla PN. Biochemical abnormalities
in neonatal seizures. Indian Pediatr 1995;32:424-8.
Sood A, Grover N, Sharma R. Biochemical abnormalities in neonatal
seizures. Indian J Pediatr 2003;70:221-4.
Arunkumar AR, Reddy VR, Sumathi ME, Pushpalatha K. Biochemical
abnormalities in neonatal seizures in a tertiary care rural teaching hospital
of South India. Natl J Basic Med Sci 2013;4:47-50.
Madhusudhan K, Suresh NS, Babu TR, Rao JV, Kumar SB. Study of
biochemical abnormalities in neonatal seizures with special reference to
hyponatremia. Int J Contemp Pediatr 2016;3:730-4.
Yadav RK, Sharma IK, Kumar D, Shukla KM, Jawwad K, Chaturvedi V.
Clinicoetiological and biochemical profile of neonatal convulsions. Int J
Med Res Rev 2015;3:1057-63.

How to cite this article: Thirunavukkarasu V. Study of Clinical and Biochemical Abnormalities in Neonatal Seizures. Int J Sci Stud
2021;9(3):97-100.
Source of Support: Nil, Conflicts of Interest: None declared.

International Journal of Scientific Study | June 2021 | Vol 9 | Issue 3

100

