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Abstract: Sensory dysregulation represents a core challenge in autism spectrum disorder (ASD), affecting
perception, behavior, and adaptive functioning. The brain's ability to reorganize, known as neuroplasticity,
serves as the basic principle for therapeutic interventions targeting these deficits. Neuroanatomical mechanisms
include altered connectivity in the sensory and visual cortices, limbic system and amygdala, while imbalances
of neurotransmitters, in particular glutamate and gamma-aminobutyric acid (GABA), contribute to atypical
sensory processing. Traditional therapies used in sensory integration are based on the principles of
neuroplasticity. Increasingly, new treatments use this knowledge, and modern therapies such as neurofeedback,
transcranial stimulation, and immersive virtual environments are promising in modulating neuronal circuits.
However, further research is needed to optimize interventions and confirm long-term effectiveness. This
narrative review discusses the role of neuroplasticity in the etiopathogenesis of sensory integration deficits in
autism spectrum disorder. The neuroanatomical and neurotransmitter basis of impaired perception of sensory

stimuli is considered, and traditional and recent therapies for sensory integration are discussed.
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Introduction

Autism spectrum disorder (ASD) is  characterized by abnormalities in social and
communication skills and a tendency towards limited and repetitive behavior patterns [1]. In
addition to the main axis of symptoms, sensory integration disorders are also mentioned, which
include excessive or insufficient reactions to auditory, visual, tactile, proprioceptive or other stimuli
[2]. This phenomenon can be attributed to alterations in the brain structures implicated in the
processes of perception, analysis and integration of sensory stimuli, such as the cerebellum, sensory
cortex and thalamus [3]. Evidence has been also found of abnormal neurotransmitter secretion in
individuals diagnosed with ASD. This abnormality includes disorders in the release and action of
glutamate (Glu) or gamma-aminobutyric acid (GABA). [4]. Not only altered brain anatomy but also
abnormal neuroplasticity may play a role in impaired sensory integration. Neuroplasticity is a
complex process that enables the central nervous system (CNS) to adapt structurally and functionally
to experiences, maturation and recovery from injury. [5] This includes genetic, molecular and cellular
mechanisms that modulate synaptic connections and neuronal circuits, resulting in the strengthening
or loss of behavior and function [6]. However, neuroplasticity can also result in maladaptive
outcomes depending on the stage of neurodevelopment, the extent of neuropathogenic factors, and
the integrity of homeostatic regulatory mechanisms [7].
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Materials and Methods

A search was performed in the following databases: PubMed, Web of Science, and Scopus, using
combinations of the following search terms: autism, autism spectrum disorder (ASD), sensory
disturbances, sensory integration, therapy, neuroplasticity. The literature search and the manuscript
writing were done between November 2024 and March 2025. Since this work is a narrative review,
no strict inclusion criteria were established for the selection of articles. During the screening process,
studies addressing neuroplasticity, sensory integration and therapies in ASD were included. Based
on titles and abstracts, conference abstracts were excluded. Studies not written in English were also
omitted. Additionally, supporting literature on potential therapeutic approaches was included. The
suitability for inclusion was evaluated on the basis of the full publication. All reference lists of found
articles were screened for usefulness. It is essential to note that review is not systematic, and despite
attempts to cover all studies, one should keep in mind significant limitations. DeepL was utilized during
the manuscript preparation for language refinement, grammatical corrections, and translation support.

Neuroplasticity in ASD

Neuroplasticity is defined as the brain's capacity to establish new neural connections or
eliminate superfluous ones in response to environmental stimuli [5]. The processes responsible for
this phenomenon are neurogenesis and synaptogenesis. Neurogenesis is defined as the formation of
new synaptic connections and neural networks, while synaptogenesis is the elimination of
unnecessary synapses, otherwise known as synaptic pruning. [8,9] Neuroplasticity plays a key role
in the effective processing of sensory stimuli and in generating adequate responses to these stimuli.
For the sensory integration process to work properly, the brain must identify sensory patterns,
anticipate their meaning, and create appropriate adaptive responses. It is evident that neuroplasticity
is a pivotal factor in the development of these abilities during childhood, with the potential for
modification into adulthood. [10] The presence of neuroplasticity abnormalities may offer a potential
explanation for the etiopathogenesis of autism spectrum disorder. This can involve opening and
closing critical periods at suboptimal times, consequently leading to improper organization of
individual neural circuits. [11] Another theory postulates that homeostatic plasticity in ASD is
maladaptive and results in the destabilization of network activity, such as an imbalance between
excitatory and inhibitory responses [12,13]. Although excitatory-inhibitory neurotransmission
disorders currently play the most important role in the impaired neuroplasticity of ASD, further
research is still needed in this area [14].

The role of glutamate (Glu) in neuroplasticity is a subject of considerable interest. Research has
indicated that children diagnosed with autism spectrum disorder exhibit elevated plasma levels of
this amino acid. [15-17] The elements that are subject to disruption in neuroplasticity include:
abnormalities in long-term potentiation (LTP) and long-term depression (LTD), disruptions in
protein synthesis, changes in the morphology and synthesis of the dendritic spine, and abnormalities
in synaptic pruning [18]. LTP is a neuroplasticity process that results in a permanent increase in the
strength of connections between neurons. It occurs as a result of intense or multiple activation of
synapses, which triggers a series of molecular and biochemical mechanisms leading to more efficient
signal transmission. A key element of LTP is the activation of glutamate receptors such as N-methyl-
D-aspartate receptors (NMDAR). [19] LTD, on the other hand, is the opposite of LTP and is
responsible for the long-term reduction of synaptic connection strength. This form of neuroplasticity
enables the reorganization of neuronal networks and their adaptation to changing conditions. LTD
occurs in response to specific patterns of synaptic activity that are usually less intense than those
needed to induce LTP. [20] During this process, the number of functioning glutamate receptors,
mainly a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA), in the postsynaptic
membrane is reduced, which leads to a weakening of signal transmission. This mechanism enables
the brain to modify stored memory traces, eliminate superfluous information, and extinguish
reactions to stimuli that have become meaningless. [21]
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Figure 1. Comparison of the long-term potentiation (LTP) and long-term depression (LTD). LTP acts through
glutamate N-methyl-D-aspartate receptors (NMDAR), leading to the activation of synapses and strengthening
of connections between neurons. LTD is expressed as less intense patterns of synaptic activity, causing a reduction of
a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors (AMPA) in the postsynaptic membrane, which

results in the weakening of synaptic transmission and a reduction of connections between neurons.

It is postulated that an imbalance between excitatory and inhibitory responses is a contributing
factor in the etiology of ASD [22,23]. Disruption of LTP and long-term LTD has been observed in
several disorders with autistic features, including fragile X syndrome, tuberous sclerosis, and
Angelman syndrome [9]. In mice with TSC2 gene disorders, the dysfunction of which is associated
with the occurrence of tuberous sclerosis, LTP is increased, while LTD is reduced [24]. LTD changes
have also been observed in mice with absent FMRI1 protein, which corresponds to the fragile X
syndrome, and in mice with Angelman syndrome [13,25]. The loss of FMR1 has been linked to an
increase in protein synthesis due to increased LTD. This phenomenon has been observed in
conjunction with the overproduction of immature dendritic spines, which may be a consequence of
the aforementioned factors. [26,27]. The loss of the TSC1 or TSC2 genes, in addition to affecting LTD,
leads to hyperactivation of the MTORC1 protein complex, which is a component of the mTOR
pathway [28]. This pathway controls mRNA translation, thus regulating protein synthesis.
Hyperactivation of the mTOR pathway has been linked to a deficiency in dendritic spine pruning,
which occurs as a result of the loss of mTOR-dependent autophagy. [29] A post-mortem examination
of the brain tissue of people with ASD revealed a higher density of dendritic spines in their cerebral
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cortex neurons. Furthermore, it was observed that the synaptic pruning process is less effective as a
result of impaired microglial activation. [30] The involvement of neuroplasticity disorder in the
pathogenesis of autism is also indicated by mutations of the SHANK gene encoding the scaffolding
protein, which have been identified in ASD models, resulting in impaired dendritic spine formation
and maturation. [30,31].

Sensory Disturbances and Changes in Brain Anatomy in ASD

Disturbances in Auditory Stimulus Processing

A common symptom in patients with autism spectrum disorder is hypersensitivity to sound
[32]. Individuals diagnosed with autism have been observed to exhibit disproportionate emotional
responses to a range of auditory stimuli, both quiet and loud. This condition has been referred to in
the literature as "misophonia" or "phonophobia,” defined as an aversion to sound [33]. Lucker and
Doman posit a hypothesis that the hypersensitivity to sounds exhibited by children diagnosed with
ASD does not stem directly from dysfunction within the auditory system. Rather, they contend that
this hypersensitivity is underpinned by emotional factors. The authors contend that non-classical
auditory pathways and their connections to the limbic system, which is responsible for emotions, are
pivotal in this context. They emphasize that the connection between the auditory and limbic systems
is located deep in the temporal lobe of the brain. [34] The vagus nerve, which is one of the most
important cranial nerves, may also play a role in the body's response to sound and has a strong
connection to the limbic system. In the context of auditory hypersensitivity, the vagus nerve amplifies
these reactions, causing some people to experience severe discomfort and anxiety in response to
certain sounds. [35] One strategy employed by children with ASD to cope with overwhelming
auditory stimuli is echolalia, defined as the repetition of words and sentences. In some cases, this
behavior may be employed as a means of regulating their own responses to an excessively stimulative
auditory environment. [36] Disturbed speech processing and difficulties in focusing on verbal
communication in the presence of background noise are also consequences of auditory
hypersensitivity [37]. Research has demonstrated that some children diagnosed with ASD encounter
challenges in comprehending and producing speech. These challenges subsequently result in delays
in the development of their vocabulary and the capacity to formulate coherent sentences. [38]

Hypersensitivity to Light

Photophobia or hypersensitivity to light is a common sensory phenomenon observed in autism
[39]. The visual cortex is the main area of the brain responsible for analyzing visual information.
Individuals with autism spectrum disorder may have altered activity in this structure, which can
result in distorted perception of visual stimuli, including light. Instead of selectively processing
signals, which allows a person to ignore the background and focus on important information, the
brain of a person with ASD may react to all stimuli with greater intensity. [40] Damage to the occipital
lobe can result in a number of problems, including difficulties in determining the position of objects,
visual hallucinations, and difficulties in recognizing colors and movement. Individuals with autism
spectrum disorder may experience similar problems, such as difficulty distinguishing relevant
stimuli from the background, excessive focusing on object details, fixations on visual impressions,
and excessive visual stimulation from incoming light. [41] A functional magnetic resonance imaging
(fMRI) study showed that people on the autism spectrum exhibit increased activity in the posterior
regions of the brain, including the primary cortex (V1) and the extrastriate cortex, while showing
decreased activity in the frontal regions. In the inaugural fMRI study using electroencephalography
(EEG), it was observed that the ventral occipitotemporal regions showed increased activation. These
brain regions are an integral part of early visual processing and are involved in the processing of
visual object imagery. [42] Other studies have shown that individuals with ASD exhibit
hyperactivation of the occipital regions during visual detection tasks [43,44]. This abnormal brain
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activity may contribute to the enhancement of certain stimulus characteristics, such as increased
sensitivity to light [45].

Impaired Processing of Tactile Stimuli

ASD patients may show a reduced response to tactile stimuli, but some also experience tactile
hypersensitivity [46,47]. Studies have shown that high-functioning children with ASD can react very
strongly to touch, perceiving it as unpleasant or uncomfortable, and they also show hypersensitivity
to proprioceptive stimuli and pain [48]. However, it is not evident that they will encounter challenges
with stereognosis, defined as the ability to discern tactile characteristics such as shape or texture. [2]
Therefore, an aberration in the processing of tactile stimuli results in challenges when it comes to the
manipulation of objects [49]. A multitude of studies have demonstrated that individuals diagnosed
with ASD frequently exhibit atypical sensitivity to touch and an incapacity to acclimate to repeated
stimuli. A potential cause is considered to be changes in GABAergic feedback loops, which can
contribute to abnormal tactile sensitivity. In children with ASD who are hypersensitive to stimuli
have insufficient GABA inhibition, which results in impaired processing of low-intensity stimuli. [50]
Children who demonstrate deficiencies in non-verbal communication exhibit a reduction in tactile
sensitivity [51]. The neuronal and behavioral effects of oxytocin, a hormone responsible for the
creation of social bonds and also released by tactile stimuli, are weaker in people with ASD, which
means that children with autism are less likely to seek tactile contact in human interactions [52].

Incorrect Texture Processing

A significant number of children with autism have a preference or bias towards certain food
textures. It has been observed that more than half of children with ASD have a food selectivity
characterized by a limited range of food products they eat. [53] An autistic person may prefer meals
that are easy to swallow, with a specific texture, consistency, color or taste, from a specific plate and
using specific utensils, but not those that require long chewing [54]. It has been observed that children
who were exposed to intense or stressful stimuli in early childhood, such as uncomfortable clothing,
difficult environmental conditions or negative experiences with certain textures, may develop
hypersensitivity as a protective mechanism against further exposure to such unpleasant stimuli [55].
Individuals with heightened sensory sensitivity frequently exhibit challenges in proprioception,
defined as the awareness of one's own body in space. In the event of an impaired proprioceptive
sense, bodily reactions to tactile stimuli may be amplified, leading to heightened sensitivity to various
textures. [56] The sensory cortex, situated within the parietal lobe of the brain, is the region
responsible for receiving and processing tactile stimuli. In typical cases, the brain analyzes tactile
stimuli, filtering and normalizing them so that the touch of textures, such as a rough surface or soft
material, is perceived according to its intensity and character [63]. In individuals with heightened
sensitivity to textures, the sensory cortex may exhibit increased reactivity, leading to the
interpretation of stimuli as more intense or irritating than they actually are. This heightened
sensitivity to textures may be accompanied by impaired communication between the sensory cortex
and other brain regions, including the limbic system. [33] In addition, neurotransmitters play an
important role in the regulation of sensory signals. In cases of increased sensitivity to textures, there
may be an imbalance of neurotransmitters, leading to an inability of the nervous system to adequately
modulate responses to stimuli. Research has demonstrated that the decreased level of the inhibitory
neurotransmitter GABA can result in sensory signals being perceived more intensely due to the
absence of a mechanism to dampen their intensity. [57]

Inadequate Pain Response

Incorrect processing of tactile stimuli can also manifest as an elevated pain threshold, which can
result in frequent injuries that are disregarded by the child [58]. Some individuals with autism may
only react to stronger pain stimuli [59]. The phenomenon of hypersensitivity to pain in ASD can be
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understood as the result of a complex interaction between neurological, sensory and psychological
factors [60]. The amygdala, which plays a role in emotional processes and pain reactions, can be either
overactive or underactive in individuals with autism [61]. In contrast, the insula, which is responsible
for the subjective perception of pain, may show reduced activity, thus reducing the perception of
pain reaction [62]. Neurotransmitters such as serotonin, endorphins and dopamine, which play a role
in the pain perception process, may also be relevant in its disturbed perception [50,63]. Endorphins,
in particular, have been shown to reduce the pain response and, over time, can cause pleasant
sensations for stimuli perceived as unpleasant by neurotypical people. Increased endorphin levels
are observed in children with ASD who engage in self-biting, suggesting that they may experience a
lack of pain perception and even derive pleasure from this act. This is thought to be due to the
activation of the reward center in the brain. [64]

The complexity of sensory integration disorders emphasizes the heterogeneity of autism
spectrum disorders. Selected elements of the basis of these disruptions are presented in Table 1.

Table 1. Selected abnormalities responsible for the pathogenesis of sensory integration disorders in autism
spectrum disorder (ASD).

Neuroanatomical and neurotransmitter abnormalities in sensory processing disorders in ASD

Incorrect processing of Incorrect Inadequate pain
¢! processing Hypersensitivity to light processing of tactileIncorrect texture processing 9 P
auditory stimuli L0 response
stimuli
Abnormalities in the visual .
Increased reactivity of the
cortex [41]
sensory cortex [63]
Abnormalities in the primary Impaired communication ?Jxr,\e(;::;lc‘:ievzr
Abnormalities in the cortex (V1) and the Insufficient GABA P
I . I between the sensory cortex ~ amygdala [61]
limbic system [35] extrastriate cortex [43] inhibition [51] . .
R and other brain regions, Insula reduced
Abnormal vagus nerve Abnormal oxytocin . . . ..
. including the limbic system activity [62]
response [36] Decreased activity in the level [53] .
frontal regions [43] [33] Increased endorphin
& Decreased level of the levels [64]
L inhibitory neurotransmitter
Hyperactivation of the GABA [57]

occipital regions [44,45]

Conventional Sensory Therapies Based on Neuroplasticity

The knowledge of neuroplasticity and the pathogenesis of somatosensory disorders in autism
has been instrumental in the development of therapeutic interventions that are designed to support
patients with ASD and their families.

Ayers Sensory Integration Therapy

Ayers Sensory Integration Therapy (ASI) is a recognized therapeutic approach pioneered by
Jean Ayres, originally designed to support children facing learning and behavioral challenges, and
the intervention is based on research into neuroplasticity, emphasizing the potential of the nervous
system to change. The ASI approach suggests that active engagement in individually tailored
sensorimotor activities, contextualized in play, promotes adaptive behaviors through the
neuroplastic changes that occur in response to these experiences. [65] The notion that the brain is
capable of adapting to experience is a concept that has garnered support from the findings of
neuroscience research. Specifically, studies demonstrate that experience-dependent learning
contributes to the shaping of both behavior and brain function. A number of studies have
demonstrated that rodents in an enriched environment, where they are permitted to explore and
interact with toys, exhibit alterations in brain structure and organization. These findings further
substantiate the notion of neuroplasticity, underscoring the capacity of the brain to form new synaptic
connections throughout life in response to environmental enrichment. [66] Participation in an
enriched environment with new sensory, motor, and cognitive challenges can induce lasting changes
in brain function. The researchers concluded that several key principles of environmental enrichment
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are consistent with the goals of ASI intervention, suggesting that ASI can effectively facilitate changes
in the brain through targeted sensory and motor experiences. [67] The results indicate that children
who received the ASI intervention scored higher on the Goal Attainment Scales (GAS) for
participation in daily activities and functional skills and showed significantly greater improvement
on the Pediatric Disability Inventory for self-care and socialization, compared to the control group.
This improvement was achieved through a structured treatment protocol, ensuring fidelity through
a manual-based approach and a validated ASI fidelity measure. [68,69] Another study showed that
implementing Ayres sensory integration therapy twice a week for 60 minutes over a period of 12
weeks can improve positive behaviors, especially in the areas of communication (both expressive and
receptive), socialization (including coping skills), and daily living skills (including personal and
social life tasks). [70]

Sensory Integration Therapy

Sensory integration therapy (SIT) is a therapy based on the theory that
adaptive behavior is influenced by the relationship between behavior and
neurological processes in the central nervous system [71]. It has been hypothesized
that this therapeutic modality facilitates the perception of a variety of sensory
stimuli, encompassing visual, auditory, tactile, proprioceptive, and vestibular
stimuli. This, in turn, assists the child in engaging with their surroundings in an
effective manner. Over time, this process supports healthy cognitive, motor,
behavioral and emotional development. To date, the effectiveness of SIT has been
controversial. [72,73] The main reason for the ongoing controversy is the
inconsistency in how sensory integration therapy is applied in each study. SIT has
proven effective in several conditions, such as cerebral palsy, ASD, ADHD,
intellectual disability, and developmental disorders. However, the effect size was
greatest for cerebral palsy, followed by autistic disorders, and then ADHD. The
most effective therapy for ASD, according to the results of a meta-analysis
published in the World Journal of Clinical Cases, is 1:1 therapy with a therapist or
a therapy session lasting 40 minutes. A greater effect was observed in the areas of
social skills, adaptive behavior and sensory processing functions. [71]

Snoezelen Therapy

Snoezelen therapy, also called controlled multisensory environment (MSE), takes place in a
sensory room that has been designed to stimulate multiple senses through the use of lighting effects,
colors, sounds, music, scents, and other sensory stimuli. It is believed that MSE improves cognitive
abilities and aids learning, while encouraging eye contact, shared attention, shared enjoyment and
better communication, all of which help to reduce restrictive and repetitive behaviors. [74] This
allows the child to experience and manage their sensory reactions, gradually increasing their ability
to process and integrate sensory information from the environment. The few studies conducted to
date on interventions in ASD have shown improvements in sustained attention, developmental skills
and challenging behaviors. [75]

Animal-Assisted Therapy

Animal-assisted intervention (AAI) involves incorporating animals such as dogs, horses,
dolphins, rabbits, guinea pigs and llamas into the therapeutic process as part of autism treatment. It
is one of the most promising therapies aimed at repairing the underlying impairments in children
with ASD. [76-78]. Moreover, researchers observed that the rhythmic movement of horse riding can
specifically stimulate the vestibular system in children with ASD, which can improve speech
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production and support better learning outcomes [78,79]. At the same time, riders have to actively
manage their body movements, which strengthens their ability to exercise voluntary control and
improves non-verbal communication skills. Another meta-analysis on nature-based interventions
(NBI) showed a positive relationship between horse-assisted therapy and goal attainment, as well as
between nature-based therapy and parent-child relationships. Furthermore, experimental learning
has been indicated as a way to improve the short-term sensory and behavioral outcomes in children
with ASD. [80]

Music Therapy

Several studies have shown that MT can effectively improve the social skills of children with
ASD [81]. Individuals with ASD have been observed to demonstrate activation in the cortical and
subcortical regions of the brain during exposure to both happy and sad music. This activation is
typically observed to a greater extent than in individuals without ASD, and is particularly
pronounced in response to non-musical emotional stimuli. [82] In another review, MT did not show
improvement in symptom severity and receptive vocabulary, but significant improvements were
observed in brain connectivity, family quality of life, and social communication skills after 8-12
weeks of MT. [83] The results indicate that MT can be effective in increasing social interaction among
children with ASD. A comfortable music program can support children in acquiring social skills and
adapting to society. However, the number of eligible studies is small, so all conclusions regarding
MT as an ASD therapy should be applied with caution.

Modern Sensory Integration Therapies

Virtual Reality/ Augmented Reality Technologies

Virtual reality (VR) technologies can accurately present sensory stimuli and be integrated with
human sensing technologies to automatically detect sensory responses, and thus can improve the
objectivity and sensitivity of sensory assessment compared to traditional questionnaire-based
methods. Modern therapies using virtual reality technology are finding increasing use in the
treatment of psychiatric disorders. Specifically, HMD with motion-capture VR games has proven to
be an effective tool in the treatment of pain of various etiologies, and Cave Automatic Virtual
Environment (CAVE) has shown efficacy in the treatment of ASD and other neurodevelopmental
disorders. [84] Virtual reality-incorporated cognitive behavioral therapy (VR-CBT) had positive
effects on sensory and motor functions in autism spectrum disorder [85].

Cannabinoids

Cannabinoids have been shown to act via CB1 and CB2 receptors, and there is also evidence of
a cannabinoid receptor in the brain. These receptors modulate signaling pathways, regulating
synaptic transmission and plasticity. The impact of cannabinoids on the hippocampus, locomotor
activity, and reward pathways is well-documented, and their analgesic properties are widely
recognized. Additionally, cannabinoids have been shown to play a protective role in cases of
neurodegeneration and brain damage. [86] Some studies point to a role for the use of cannabinoids
in the treatment of ASD, with treatment effects including a reduction in symptoms of hyperactivity,
tantrums and self-injury, sleep disturbances, anxiety, agitation and depression, as well as
improvements in cognitive function, sensory sensitivity, attention, social interaction and language.
However, randomized trials are lacking to provide better evidence of such therapeutic intervention. [87]

Bioneurofeedback

The efficacy of EEG-based neurofeedback therapy is predicated on the brain's neuroplasticity,
which is engineered to instigate enduring self-regulation of modified neuronal activity [88]. The
practice of bioneurofeedback involves the acquisition of skills that enable individuals to self-regulate
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their brain's oscillatory activity, thereby exerting a direct influence on the central nervous system[89].
The utilization of bioneurofeedback in the management of pain and excessive sensory activation has
been a subject of interest in recent research [90-92]. Research indicates changes in frontal cortex
activity and an increase in life satisfaction after bioneurofeedback in adults with sensory
hyperactivation, but at the same time, no significant changes were observed in alpha brainwaves,
which are key to assessing the effectiveness of neurofeedback. The researchers suggest that further
research be conducted to evaluate other oscillatory bands. [90]

Brain Stimulation Techniques

Transcranial magnetic stimulation (TMS) is a non-invasive brain stimulation technique in which
a variable magnetic field is used to induce a small electric current within the brain [93]. TMS can be
used as an ASD biomarker because most studies indicate increased hyperplasticity in these
individuals [94]. The application of non-invasive brain stimulation (NIBS), which utilizes transcranial
direct current stimulation (tDCS) or repetitive transcranial magnetic stimulation (rTMS), has been
demonstrated to be an effective method of restoring sensory functions in stroke patients [95]. In the
context of autism, the efficacy of NIBS methods in addressing repetitive behaviors and enhancing
sociability, as well as executive and cognitive functions, has been demonstrated [96].

Summary

Sensory dysregulation are a key aspect of autism, affecting the daily functioning of individuals
diagnosed with ASD. These deficits include hypersensitivity or insensitivity to sensory stimuli,
difficulties in processing information, and impaired motor coordination. They affect adaptability,
social interactions and cognitive processes, which underscores their importance in the diagnosis and
treatment of autism. The neurobiological basis in autism includes abnormalities in brain structures
responsible for sensory processing, such as the somatosensory cortex, thalamus and connections
between the sensory cortex and other areas of the brain. These dysfunctions are linked to
abnormalities in neuroplasticity, the brain's ability to adapt and reorganize under the influence of
experience. In autism, both reduced synaptic plasticity and overcompensation in certain areas of the
brain are observed, which can lead to abnormal processing of stimuli.

Therapies based on neuroplasticity play a key role in improving the functioning of people with
autism spectrum disorder and abnormal sensory integration. Neuroplasticity, defined as the brain's
capacity for reorganization and adaptation, underlies both conventional therapeutic methods and
recent advancements in the field. Therapeutic effects are achieved by Ayers Sensory Integration
Therapy, music therapy, Snoezelen therapy or animal-assisted therapy. Advances in neuroscience
have led to the development of new methods, such as neurofeedback training, which uses EEG to
regulate brain activity through feedback mechanisms that support self-regulation and attention,
brain stimulation techniques which influence synaptic plasticity and can improve cognitive and
behavioral functions. Virtual reality-based therapy engages patients in controlled therapeutic
environments to support the learning of social and sensory skills, while interventions based on games
and mobile applications are tailored to individual needs, promoting neuroplasticity. A potential
treatment option could be the use of cannabinoids, which are also responsible for changes in synaptic
transmission and may be involved in neuromodulation.

Despite promising results, there are several limitations, including the lack of standardized
criteria for evaluating the effectiveness of many emerging therapies, the limited number of
randomized controlled trials, and the need for long-term studies to evaluate the durability of
therapeutic effects. The heterogeneity of ASD symptoms complicates the standardization of
therapeutic approaches, while individual factors such as age, level of functioning and comorbidities,
significantly affect the results of therapy.
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