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Abstract
. Importance:
fey Points BCIs represent a transformative potential in pediatric neurology that will permit
uestion:

Can Brain-Computer Interfaces (BCls)
be effectively adapted for pediatric
neurology, particularly for children with
neurodevelopmental disabilities, cerebral
palsy, autism, or severe motor
impairments?

What are the methodological and ethical
challenges of integrating BCIs into
pediatric care?

Findings:

BClIs have shown significant potential in
enhancing motor function through
neurofeedback and sensory awareness in
children with severe motor impairments.
EEG-based neurofeedback has been
effective in improving motor recovery in
children with cerebral palsy.

Tailored machine learning algorithms and
interface designs for children improve
therapy adherence and outcomes.

Meaning:

BCISs could revolutionize pediatric
neurology by improving communication,
autonomy, and rehabilitation for children
with neurological disorders.

Challenges such as brain development
differences, behavioral factors, ethical
concerns, and safety must be addressed.
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importantly novel ways to diagnosis, treatment and rehabilitation. While there is no
question that BCI technology can be translated to the young, this article posits that doing
so effectively will require new methodological advances.

Objective:

This review systematically investigates literature published between 2014 and 2024 with
focus on BCI platforms for children with a neurodevelopmental disability, suffering from
cerebral palsy or autism spectrum disorders as well as subjects presenting severe motor
impairments.

Evidence Review:

Indeed, BCIs have shown breath-taking advances in motor modulation via neurofeedback
and sensory awareness for children with very limited motor capabilities. However, there
are also unique limitations to BCI performance in pediatric populations; such as differences
in brain structure development or behavioral aspects (eg attention and cooperation) that
have relationships with the acquisition of signal processing and efficacy.

Findings:

Recently introduced BCI paradigms, where machine learning algorithms and interface
design are tailored to children have the potential of providing a critical first step toward
improving both therapy adherence and outcomes. EEG-based neurofeedback, for example,
has been shown to enhance motor recovery in children with cerebral palsy by facilitating
the formation of feedback loops that enable them to relearn and reinforce their damaged
motor pathways. Especially interesting is the pioneering of new ways to train executive
functions in children with ADHD and similar conditions, so that they keep their brain active
instead.

Conclusion:

Although promising, much work is required before BClIs can be integrated into pediatric
clinical practice. Because of the ethical concerns related to long-term neural effects, fair
access and safety, it is clear that cross- discipline collaboration between neurology
consultants, engineers as well as ethicists will be essential. This review highlights the
critical requirement for pediatric neurodevelopment-based and clinical-specific scalable
adaptable BCI systems. Such a successful and efficient introduction of BCls into pediatric
neurology could open up entirely new opportunities for improving the quality of life in
children with neurological disorders regarding communication, autonomy and functional
rehabilitation.
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