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provide results of great accuracy, specificity and
sensitivity. Therefore, studies on larger populations

eview question / Objective In pediatric
R population with epileptic seizures, how can
artificial inteligence based algorithms

analysing EEG be implemented in the clinical
setting and how effective are they?

Rationale Data on accuracy, specificity, sensitivity,
precision, recall rate and other measurements were
extracted from the research papers as given by the
authors and summarized in the form of a table. A
comprehensive descriptive summary of the
possibilities of the Al models was prepared and
sectioned into seizure detection, electrical status
epilepticus in sleep detection, wearable devices,
seizure prediction, surgery for epilepsy, and
neonatal monitoring. The review has shown that
developing machine learning algorithms for
diagnosing and monitoring epileptic seizures can

are warranted to implement the models in the
clinical setting.

Condition being studied Epilepsy, epileptic
seizures - Epilepsy is a chronic disease of the brain
that affects around 50 million people worldwide.
The symptoms depend on the location of the first
disturbance and its spread and can include loss of
awareness or consciousness, and disturbances of
movement, sensation (including vision, hearing and
taste), mood, or other cognitive functions. When it
comes to the pediatric population, epilepsy is one
of the most common neurological disorders, with
almost 10,5 million children suffering from it. There
are many possible causes of epilepsy and EEG is
one of the most important tools available to
support its diagnosis after considering the clinical
history.
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METHODS

Search strategy This review was conducted in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to provide a comprehensive and
transparent synthesis of the literature. A systematic
search was performed using PubMed, Embase,
and Scopus databases to identify studies on the
application of artificial intelligence in pediatric
neurology, particularly in terms of
electroencephalography (EEG) analysis.
Customized search strategies were developed for
each database to maximize retrieval of relevant
papers, incorporating keywords such as
“electroencephalography,” “artificial intelligence,”
“pediatrics,” “child,” “adolescent,” “infant,” as well
as corresponding Medical Subject Headings
(MeSH) to enhance search sensitivity and
specificity. Studies were included if they met the
following criteria: they assessed themes or
proposed technical solutions related to the
implementation of artificial intelligence in pediatric
neurology; they were mainly original research
papers, followed by reviews, commentaries,
conference abstracts, or expert opinions; they
analyzed more than five patients or EEG signals
using Al-based methods and specifically
addressed pediatric epilepsy. The retrieved papers
were imported into the Rayyan Review Web App
and independently screened in a blinded manner
by three independent investigators. Duplicate
records were manually identified and removed. The
selection process entailed a rigorous evaluation of
titles, abstracts, and full manuscripts, with each
decision made independently by three reviewers.
In cases of disagreement, the lead author
determined the eligibility of the study based on the
predefined inclusion criteria. Notably, no
automated tools were employed during the
selection process.

Participant or population The review addresses
the pediatric population.

Intervention Not reported.
Comparator Not reported.

Study designs to be included We include
methodological and computational studies that
apply machine learning, signal processing, or
algorithmic approaches to EEG data for epileptic
seizure detection or prediction, whether
retrospective or prospective, using publicly
available or clinical datasets. Editorials,
commentaries, conference abstracts, case reports
were excluded.

Eligibility criteria Not reported.

Information sources PubMed, Embase, and
Scopus databases were searched.

Main outcome(s) Data on accuracy, specificity,
sensitivity, precision, recall rate and other
measurements were extracted from the research
articles as given by the authors and summarised in
form of a table. A comprehensive descriptive
summary of the Al models’ possibilities was
prepared and sectioned into seizure detection,
electrical status epilepticus in sleep detection,
wearable devices, seizure prediction, surgery for
epilepsy, neonatal monitoring. The review has
shown that developing machine learning
algorithms for diagnosing and monitoring epileptic
seizures can give results of great accuracy,
specificity and sensitivity. We pointed out that post
research was done on small and recurrent patient
populations, therefore there need to be larger
population studies in order to implement the
models in clinical setting.

Additional outcome(s) Not reported.

Data management The retrieved papers were
imported into the Rayyan Review Web App and
independently screened in a blinded manner by
three independent investigators. Duplicate records
were manually identified and removed. The
selection process was associated with a rigorous
evaluation of titles, abstracts, and full manuscripts,
with each decision made independently by three
reviewers. In cases of disagreement, the lead
author determined the eligibility of the study based
on the predefined inclusion criteria. Notably, no
automated tools were employed during the
selection process.

Quality assessment / Risk of bias analysis The
PROBAST+AI questionnaire, a tool specified for
the assessment of research on artificial
intelligence, was used to assess the quality of all
the studies. A summary was prepared in a table.

Strategy of data synthesis A narrative synthesis
was prepared to report to the reader the possible
uses of Al algorithms. Their performance was
presented in a form of a table with epilepsy type,
epileptic and non-epileptic groups, age span,
algorithm goal and algorithm used, and results
given by the authors of the studies.

Subgroup analysis A comprehensive descriptive
summary of the Al models’ possibilities was
prepared and sectioned into seizure detection,
electrical status epilepticus in sleep detection,
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wearable devices, seizure prediction, surgery for
epilepsy, neonatal monitoring.

Sensitivity analysis Impact of excluding the
studies with high risk of bias will be analyzed.

Language restriction NO.
Country(ies) involved Poland.

Keywords artificial intelligence; pediatric; child;
neonate; electroencephalography; EEG; epilepsy;
seizures.

Dissemination plans The findings of this
systematic review will be disseminated through
publication in a peer-reviewed scientific journal
and presentation at relevant national and
international conferences. Where appropriate, we
will share a summary of findings with clinical and
research networks focused on epilepsy and EEG
analysis. To maximize accessibility, we will aim for
open-access publication and provide
supplementary materials when possible.
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