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Abstract

Infant brain damage is estimated at between 2-5% of live births. Preterm newborns constitute a vulnerable
population with a high risk of suffering medical problems and neurobehavioral disabilities. Perinatal
asphyxia is the most representative risk factor it is a serious incident in neonates due to hypoxia and
generalized ischemia that causes biochemical and functional changes of a systemic nature, particularly
in the Central Nervous System (CSN). Seizures in the neonatal period are the characteristic clinical
expression of a CNS dysfunction. The incidence of neonatal seizures (NS) is 0.15-1.4% of newborns. The
electro-encephalogram is one of the few methods that allow the functional study of the CNS. In addition
to having the advantages of safety and low economic cost. Early clinical and electroencephalographic
evaluation could be useful to guide, modify, or suggest therapeutic and follow-up behaviors in newborns
with risk factors for neurological damage.

Introduction

Infant brain damage is estimated at between 2-5% of live births [1] and there are several
prenatal, perinatal, postnatal and social risk factors that increase the risk of developing child
neurodevelopmental deviations. Damage that occurs in the perinatal period causes between
55-75% of neurological deficits. Preterm newborns constitute a vulnerable population with
a high risk of suffering medical problems and neurobehavioral disabilities [2,3] including
poor cognitive performance, greater learning difficulties, as well as a high risk of presenting
behavioral disorders. Of the total number of premature children, up to 47% of them later
present cerebral palsy, 27% show significant cognitive disorders and sensory disorders are
found in 23-37% [4,5]. Perinatal asphyxia is the most representative risk factor [6] it is a
serious incident in neonates due to hypoxia and generalized ischemia that causes biochemical
and functional changes of a systemic nature, particularly in the Central Nervous System (CNS)
[7]. Nagdyman et al. [8] state that approximately one third of newborns with asphyxia have
hypoxicischemic encephalopathy. The diagnosis of a perinatal asphyxia event implies the early
onset of a neonatal neurological syndrome. Various studies have confirmed the neurological
sequelae of perinatal hypoxia, which can range from mild to severe [9-12].

Neonates with perinatal asphyxia who are most at risk of death or subsequent
neurological disability are those with persistently low Apgar scores, other neurological signs,
and seizures in the first 48 hours of life [13]. The 5-minute Apgar score of life is the one with
the highest concordance with metabolic acidosis and the best correlation with the risk of
neurological sequelae, although the presence of a normal Apgar score does not exclude the
possibility of future neurological sequelae [14,15]. Seizures in the neonatal period are the
characteristic clinical expression of a Central Nervous System (CNS) dysfunction [16]. The
incidence of neonatal seizures (NS) is 0.15-1.4% of newborns [17]. Its recognition is not
always easy, and it can go unnoticed, especially in the preterm newborn, which is related

Research in Pediatrics & Neonatology

648


http://dx.doi.org/10.31031/RPN.2023.07.000667
https://www.crimsonpublishers.com/rpn/

RPN.000667.7(4).2023

649

to the anatomical, biochemical and physiology of the CNS during
the perinatal stage [16]. The clinical and electroencephalographic
manifestations differ from those of the newborn with greater
neurological maturity, reflecting functional differences due to a
lower degree of myelination [18]. The occurrence of seizures in
the newborn is of great importance due to its association with high
rates of neurological mortality and morbidity. In addition, they
require urgent diagnosis and treatment to prevent the worsening
of underlying brain lesions [19,20].

The electroencephalogram is one of the few methods that allow
the functional study of the CNS. In addition to having the advantages
of safety and low economic cost compared to neuroimaging
techniques, such as tomography and magnetic resonance imaging,
which are structural methods that allow the lesion to be visualized,
but do not inform us about the pathophysiological process. In
relation to the etiology of the seizures and the moment of their
appearance, some authors report that most of the seizures that
occur before the fifth day of life are usually due to hypoxic-ischemic
encephalopathy, intracranial hemorrhage, metabolic alterations,
infection of the CNS or by the direct effect of drugs [17,21-23].
Ninety percent of the seizures that appear during hypoxia-ischemia
do so in the first 48 hours of life. Seizures that manifest between
24-72 hours of life are due to CNS infections, drug withdrawal,
hemorrhage, the onset of inborn errors of metabolism, or brain
malformations [17,24-26].

AguilarF[27]reportthatpatients withneonatal seizures present
moderate and severe electro-encephalographic alterations. The
recording of a pathological EEG (critical or with serious alterations)
is associated with an unfavorable evolution in most cases. A more
accurate prognosis in these patients can be made based on the
etiology of the neonatal seizures and the electroencephalographic
patterns [19]. The persistence of pathological records beyond 72
hours after birth is invariably associated with death or severe
neurological sequelae, while early recovery, before 12 or at least
36 hours, is associated with normal results or with neurological
alterations minors [28]. The study by Jiménez et al. [29] describes
the presence of clinical neurological alterations during the first
week of life, the presence of seizures and a pathological EEG as
the main prognostic factors in perinatal asphyxia. Preterm infants
with a normal interictal EEG generally have a good prognosis, on
the other hand, the EEG tracing of “suppression-surges” in the
neonatal period translates a poor prognosis except when said
tracing is of pharmacological origin [30]. Andre et al. [31] state that
those asphyxia newborns who continued to present clinical and
electroencephalographic alterations on the seventh day after birth,
subsequently showed sequelae in up to 75% of cases.

However, the EEG is very useful to confirm suspicions, but it is
not definitive for the diagnosis of neonatal seizures. Conventional
electroencephalography has a series of limitations in the study of
these patients, among which are:

a) Difficulties in prolonged monitoring;

b)  Excessive number of electrodes;

c) Electrical interference from the

environment;

equipment in

d) Difficulties in interpreting the study as staff trained in
clinical neurophysiology are necessary;

e) Briefrecordings (45-60 minutes) that even with periodic
evaluations information islost on the evolution of the alterations
of the basic activity, sleep states and sporadic seizures. The
incorporation of the amplitude-integrated EEG, also known
as the brain function monitor method, is a simple method of
continuous recording of cortical electrical activity, allowing the
prediction of final neurological evolution in as short a time as
the first 6 hours of life [28,32,33].

Conclusion

Early clinical and electroencephalographic evaluation could
be useful to guide, modify, or suggest therapeutic and follow-up
behaviors in newborns with risk factors for neurological damage.
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