MAN

PUBLISHING INSTITUTE

Journal Website

Article history:

Received 19 January 2024
Revised 23 February 2024
Accepted 28 February 2024
Published online 01 April 2024

Psychological Research in Individuals with

RS

sychological
escarch in
ndividuals with
xceptional - ceds

Exceptional Needs

Fublisher:

Volume 2, Issue 2, pp 1-3
i 3

E-ISSN: 3060-6713

Brain Imaging Studies in Children with Learning Disabilities

Ali. Aghaziarati**

1 Department of Psychology and Counseling, KMAN Research Institute, Richmond Hill, Ontario, Canada

* Corresponding author email address: aliaghaziarati@kmanresce.ca

Article Info

ABSTRACT

Article type:
Letter to Editor

How to cite this article:

Aghaziarati, A. (2024). Brain Imaging
Studies in Children with Learning
Disabilities. Psychological Research in
Individuals with Exceptional Needs, 2(2),
1-3.
https://doi.org/10.61838/kman.prien.2.2.1

I onorck

© 2024 the authors. Published by KMAN
Publication Inc. (KMANPUB), Ontario,
Canada. This is an open access article
under the terms of the Creative Commons
Attribution-NonCommercial 4.0
International (CC BY-NC 4.0) License.

The exploration of brain imaging in children with learning disabilities has
significantly advanced our understanding of the neural underpinnings of these
conditions. Through the application of various neuroimaging techniques,
researchers have been able to identify structural and functional abnormalities in the
brains of children with learning disabilities, providing insights that have important
implications for diagnosis, intervention, and educational strategies. This letter aims
to highlight key findings from recent studies on brain imaging in children with
learning disabilities and discuss their potential impact on clinical and educational
practices. Brain imaging studies have significantly enhanced our understanding of
the neural basis of learning disabilities, revealing important structural and functional
abnormalities that underlie these conditions. By identifying early biomarkers and
neural correlates, neuroimaging can play a crucial role in the early diagnosis and
targeted intervention of learning disabilities. Continued research in this field is
essential to develop effective strategies that support children with learning
disabilities and improve their academic and social outcomes.
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is the identification of structural brain abnormalities in

children with learning disabilities (Aghaziarati et al.,
2023; Bulut et al., 2024). In this regard, Semrud-Clikeman
and Fine (2011) discovered the presence of cysts on
magnetic resonance images (MRIs) in children with
Asperger disorder and nonverbal learning disabilities. These
findings suggest that certain structural anomalies may be
associated with specific types of learning disabilities,
providing a potential biomarker for early diagnosis (Semrud-
Clikeman & Fine, 2011).

Similarly, research by Price, Wilkey, Yeo, and Cutting
(2016) examined the relationship between grey matter
volume in first graders and their math competence in the
second grade. Their study found that reduced grey matter
volume in certain brain regions was correlated with poorer
math performance, highlighting the importance of early
brain development in academic achievement. This type of
research underscores the potential of neuroimaging to
predict and understand learning difficulties before they
manifest behaviorally (Price et al., 2016).

In addition to structural abnormalities, functional brain
connectivity has also been a focus of research in children
with learning disabilities. Weng et al. (2018) investigated
resting-state functional connectivity within the default mode
network (DMN) in Chinese-speaking children with specific
learning disabilities. Their findings indicated altered
connectivity patterns in these children, suggesting that
disruptions in functional networks may underlie learning
difficulties. These insights into brain network dysfunctions
provide a more comprehensive understanding of the neural
basis of learning disabilities (Weng et al., 2018).

Further elucidating the neural correlates of learning
disabilities, Misciagna (2020) reviewed various studies that
identified specific neural correlates associated with different
learning disabilities (Misciagna, 2020). For example,
developmental dyscalculia, a condition characterized by
difficulties in understanding numbers and mathematical
concepts, has been linked to impaired parietal magnitude
processing (Price et al., 2007). Such findings help in
pinpointing the precise brain regions involved in specific
learning challenges, guiding targeted interventions and
therapies.

Learning disabilities often co-occur with other
neurodevelopmental and psychiatric conditions,
complicating diagnosis and treatment. Mao and Findling
(2014) highlighted the importance of recognizing
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comorbidities in adult attention-deficit/hyperactivity
disorder (ADHD) for effective diagnosis and management.
This perspective is equally relevant for children, where
learning disabilities may coexist with conditions such as
ADHD, autism spectrum disorders, and anxiety disorders.
Neuroimaging can aid in differentiating these comorbid
conditions by revealing distinct neural patterns associated
with each disorder (Mao & Findling, 2014).

The findings from brain imaging studies have significant
implications for the diagnosis and intervention of learning
disabilities. Linzarini et al. (2022) emphasized the
importance of early identification and support for children
with learning disabilities. By utilizing neuroimaging
techniques, clinicians can identify at-risk children before
their learning difficulties become apparent in the classroom.
Early diagnosis enables the implementation of targeted
interventions that can mitigate the impact of learning
disabilities on academic and social outcomes (Linzarini et
al., 2022).

Furthermore, Reis et al. (2022) explored the association
between a history of learning disabilities and primary
progressive aphasia in Brazilian Portuguese speakers. Their
research suggests that understanding the lifelong neural
impacts of learning disabilities can provide insights into
related cognitive and linguistic impairments in adulthood.
This longitudinal perspective highlights the need for
ongoing support and monitoring of individuals with learning
disabilities throughout their lives (Reis et al., 2022).

Despite the promising insights provided by neuroimaging
studies, several challenges remain. The variability in
neuroimaging findings across different studies underscores
the complexity of learning disabilities and the need for
standardized imaging protocols. Additionally, most
neuroimaging studies have been conducted in Western
populations, limiting the generalizability of findings to
diverse cultural and linguistic groups.

Future research should focus on longitudinal studies to
track the developmental trajectories of children with
learning disabilities, integrating neuroimaging data with
behavioral and educational outcomes. This comprehensive
approach can provide a holistic understanding of how brain
development influences learning and identify critical periods
for intervention.

Brain imaging studies have significantly enhanced our
understanding of the neural basis of learning disabilities,
revealing important structural and functional abnormalities
that underlie these conditions. By identifying early
biomarkers and neural correlates, neuroimaging can play a
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crucial role in the early diagnosis and targeted intervention
of learning disabilities. Continued research in this field is
essential to develop effective strategies that support children
with learning disabilities and improve their academic and
social outcomes.
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