Brain Anomalies and Neural Connectivity in
Autism: Impacts on Behaviors and Social
Abilities

Autism, or Autism Spectrum Disorder (ASD), is characterized by neurodevelopmental peculiarities
that affect social communication, emotional regulation, and are often accompanied by repetitive
behaviors and restricted interests. Over the past two decades, neuroscience research has highlighted
brain anomalies and differences in neural connectivity in autistic individuals, suggesting that these
variations could partly explain the clinical manifestations of the disorder. The concept of
neurodiversity—which values neurological differences as a natural variation in brain functioning—
provides a particularly relevant framework for understanding these observations (Singer, 1999).

The central question addressed in this article is:
Do the brain anomalies and differences in neural connectivity observed in autistic individuals affect
their behaviors and social abilities?

To answer this question, we will first examine the structural and functional anomalies identified
through brain imaging studies, then analyze differences in neural connectivity by focusing on the
phenomena of local hyperconnectivity and long-distance hypoconnectivity. Next, we will explore
how these peculiarities influence social interactions, communication, and emotional regulation
before discussing the implications for therapeutic and educational interventions.

Literature Review and Theoretical Framework

Brain Anomalies in Autism

Brain imaging studies have revealed several structural anomalies in autistic individuals. For
example, Courchesne et al. (2001) observed an atypical cortical growth during the early years of
life, with an accelerated growth phase followed by a plateau or deceleration. This rapid growth,
noted in regions such as the frontal and temporal cortices, suggests that brain development in
autistic children diverges significantly from that of neurotypical children. Other research—such as
that by Hazlett et al. (2005)—has confirmed variations in volume and shape across different brain
regions, indicating that these structural anomalies could underlie some symptoms of ASD.

Alongside structural anomalies, functional differences have also been identified using techniques
such as functional magnetic resonance imaging (fMRI) and electroencephalography (EEG).
Dawson et al. (2005) demonstrated that during tasks involving social and emotional processing,
autistic individuals display atypical activation patterns—most notably, reduced activity in areas like
the amygdala and prefrontal cortex. These findings suggest that the autistic brain processes social
information differently, which may account for certain social integration difficulties.

Differences in Neural Connectivity

A particularly active area of research focuses on neural connectivity in autism. Studies by Just et al.
(2004) have shown that during tasks requiring the integration of wide-ranging information, autistic
individuals exhibit reduced connectivity between different brain regions. Conversely, other studies



(Belmonte et al., 2004) have observed local hyperconnectivity—meaning there is excessive
communication between neurons within the same region.

Local Hyperconnectivity:

This phenomenon is characterized by an intensification of connections within certain brain
areas, often at the expense of long-distance connections. It may explain some of the
cognitive and sensory characteristics of autistic individuals, such as heightened attention to
detail, sensory hypersensitivity, or a strong ability to memorize specific types of
information. For example, highly efficient communication between neurons in the sensory
cortex could explain why some autistic individuals exhibit exceptional attention to detail.
This focus on local information is often associated with a meticulous analytical ability but
can also lead to difficulties in perceiving the global context of a situation (Mottron et al.,
2006), impacting functions such as social communication or cognitive flexibility.

Neuroimaging research has highlighted this particularity, especially in regions involved in
sensory processing and cognition. For instance, excessive connectivity in the visual cortex
could explain an increased perception of details, while reduced connectivity between more
distant brain regions could impair the coordination of complex information. This unique
brain configuration highlights the diversity of autistic profiles and underscores the
importance of tailored approaches to support both the strengths and challenges associated
with this neurodivergence.

Long-Distance Hypoconnectivity:

In contrast to local hyperconnectivity, long-distance hypoconnectivity refers to a decrease in
neural connections between distant brain regions, thereby limiting communication and
information integration across the brain. This phenomenon is often observed in
neurodevelopmental conditions such as autism, where it may contribute to cognitive and
social difficulties. Unlike local hyperconnectivity, which leads to an overload of information
within restricted circuits, long-distance hypoconnectivity hinders coordination between
different brain areas, affecting complex functions such as language, memory, and decision-
making.

Neuroimaging studies have shown that this disruption in connectivity is linked to
abnormalities in white matter, which plays a key role in the rapid transmission of signals
between brain regions. It can result from genetic, environmental, or developmental factors.
For example, in autism, hypoconnectivity between the prefrontal cortex and other brain
areas may explain certain challenges related to planning and emotion interpretation. These
findings pave the way for targeted therapeutic approaches aimed at strengthening or
compensating for these altered connections through cognitive stimulation or neurobiological
interventions.

Theoretical Framework: Neurodiversity

The concept of neurodiversity, popularized by Singer (1999), suggests that these neurological
differences should not be seen merely as deficits but as natural variations in human cognition.
According to this approach, autism represents a different way of perceiving and interacting with the
world—with strengths (such as enhanced attention to detail) and challenges (such as managing
complex social interactions). This perspective contributes to a better understanding of the specific
features of ASD while valuing the diversity of cognitive and behavioral profiles.



Impact of Brain Anomalies on Behaviors and Social Abilities

Social Communication and Interaction

Human communication relies on the ability to integrate and interpret various signals—verbal,
nonverbal, and contextual—simultaneously. In autistic individuals, long-distance hypoconnectivity
can impair this integration, leading to difficulties decoding social cues such as facial expressions or
body language (Pelphrey et al., 2004). For instance, an fMRI study by Schultz (2005) revealed
reduced activation in brain regions associated with emotion recognition in autistic individuals,
supporting the idea of impaired social integration. Such challenges often result in less fluid
communication and misinterpretation of social signals, thereby hindering the development of
harmonious interpersonal relationships.

Repetitive Behaviors and Rigidity

Local hyperconnectivity may partly explain the emergence of repetitive behaviors and rigidity in
routines commonly observed in autistic individuals. By focusing on specific details, the autistic
brain may favor repetitive patterns of thought that provide a predictable structure in an otherwise
chaotic environment. Minshew and Goldstein (1998) suggested that this focus on local information
might be the basis for restricted interests and routinized behaviors, which, although serving as
adaptive strategies, sometimes limit the cognitive flexibility needed to adapt to varied social
contexts.

Emotional Regulation

Emotional regulation is also affected by anomalies in connectivity. The connections between the
prefrontal cortex—responsible for planning and controlling emotional responses—and subcortical
structures such as the amygdala, which plays a key role in detecting and responding to emotional
stimuli, are often altered in autistic individuals (Schmitz et al., 2008). This alteration can lead to
increased stress sensitivity and intense or inappropriate emotional reactions in social situations.
Difficulties in regulating these emotional responses complicate social interactions and may further
reinforce isolation and repetitive behaviors.

Strengths and Potential Advantages

It is essential to emphasize that the neurological particularities of autism are not limited to deficits.
Local hyperconnectivity can also confer exceptional abilities in certain areas. For example, many
autistic individuals demonstrate remarkable aptitude in tasks requiring great attention to detail, such
as mathematics, music, or visual arts. Their analytical thinking and methodical approach to
problems enable them to find innovative solutions. These specific skills reflect an information
processing style that, while different, can be an advantage in specialized contexts. Recognizing
these strengths is fundamental to adopting a comprehensive and empowering approach to
neurodiversity.

Implications for Understanding and Intervention

Therapeutic and Educational Interventions

Advances in understanding brain anomalies and neural connectivity offer new perspectives for



developing personalized therapeutic and educational interventions. For example, approaches such as
Applied Behavior Analysis (ABA) can be adapted to strengthen deficient connections and improve
the integration of social information (Lovaas, 1987). Similarly, cognitive stimulation programs that
employ exercises designed to reinforce interregional communication are being evaluated to enhance
emotional regulation and behavioral flexibility.

Educational interventions also benefit from these advances. By taking into account specific
neurobiological profiles, educators and practitioners can tailor their teaching methods to foster
inclusion and enable autistic students to capitalize on their strengths while working on social
challenges. The use of technological tools—such as interactive applications and virtual
environments—has shown promise in stimulating social skills and reducing anxiety related to
interactions (Wainer & Ingersoll, 2013).

An Approach Based on Neurodiversity

Rather than trying to "normalize" autistic behaviors, the neurodiversity approach involves
recognizing and valuing neurological differences. This perspective invites us to consider variations
in neural connectivity as natural variations that come with both challenges and strengths. By
adopting this view, it becomes possible to rethink intervention strategies by emphasizing the
adaptation of educational and professional environments to promote inclusion. Valuing unique skills
—whether it is an exceptional attention to detail or advanced analytical abilities—allows the
creation of contexts where everyone can thrive (Armstrong, 2010).

Future Research Perspectives

Although current research has shed light on some of the underlying mechanisms of autism, many
questions remain. The complexity of the interactions between structural anomalies, functional
differences, and neural connectivity requires further studies to better understand how these
characteristics evolve over development. Advances in brain imaging, combined with genetic and
electrophysiological methods, offer promising perspectives for identifying specific biomarkers of
ASD (Ecker et al., 2013).

Future research should also explore how early interventions might influence the developmental
trajectory of the autistic brain. Moreover, it will be essential to integrate the dimension of
neurodiversity into these studies to develop support strategies that respect and enhance individual
specificities while promoting better social and professional integration.

Conclusion

Advances in understanding brain anomalies and differences in neural connectivity in autistic
individuals have significantly enriched our vision of ASD. Between local hyperconnectivity and
long-distance hypoconnectivity, these neurological peculiarities directly influence social
communication, emotional regulation, and repetitive behaviors. Difficulties in integrating social
signals, rigid routines, and heightened emotional sensitivity can be seen as direct consequences of
these variations in brain functioning.

However, it is crucial to emphasize that these differences are not solely obstacles but also potential
sources of unique skills and abilities. The neurodiversity approach encourages us to rethink these
variations as strengths, thereby promoting tailored therapeutic and educational interventions.
Personalized strategies that consider individual profiles can help improve quality of life and foster
the social inclusion of autistic individuals.



In conclusion, understanding brain anomalies in autism paves the way for more targeted
interventions and better-adapted social and educational environments. Future research must
continue to explore these complex mechanisms, integrating technological advances and an inclusive
vision of neurodiversity, so that every individual can fully develop their abilities and contribute to
the richness of society.
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