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Introduction
Autism Spectrum Disorder (ASD) is a neurological development 

disorder that can range from mild to severe, characterized by 
behavioral problems that include hyperactivity, difficulty paying 
and/or maintaining attention, hyperselective attention, impulsivity, 
aggressive and self-destructive behavior, sleep disorders, physical 
limitations, and social isolation [1,2]. Some neuroimaging and autopsy 
studies indicate brain abnormalities in individuals with ASD, such as: 
abnormal sizes of the amygdala, hippocampus, and corpus callosum, 
delayed maturation of the frontal cortex, stunted development of 
neurons in the limbic system, and varied patterns of low activity in 
different brain regions, such as the frontal cortex and limbic system 
[2]. The most common characteristics of ASD are: changes in the 
gastrointestinal tract, possible seizures, self-harm, and sleep disorders, 
such as difficulty initiating sleep, sleepwalking, and frequent nightmares 
[3]. The reduction in hours of sleep results in endocrine and metabolic 
changes, which influence homeostatic control, that is, a decrease in the 
secretion of anorexigenic hormones, such as leptin, to the disadvantage 
of an increase in orexigenic hormones, such as ghrelin, resulting in 
disturbances in food consumption and glucose tolerance and insulin 
secretion, which when altered influence the accumulation of energy 
due to insulin resistance [2,4].

The etiology of ASD is still unknown, but studies claim that the 
association between genetic, environmental and neurological factors 
influence the development of this disorder [3]. Genetic factors are 
related to the difference in parental age and genetic inheritance, while 
environmental factors are linked to maternal stress, diet, medications 
for maternal diabetes and diseases, a diet poor in nutrients or with a high 

level of neurotoxic foods, maternal or infant infections, which can lead to 
dysbiosis, use of analgesics and antibiotics, which alter the development 
of the intestinal microbiota, pollution, gestational age, indicating that 
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[3,4]. Dysbiosis prevents the intestine from efficiently producing short-
chain fatty acids (SCFA), which can cause mitochondrial dysfunction 
through metabolic pathways [4]. The presence of SCFA in the intestine 
occurs through the fermentation of the microbiota, which is necessary 
for the host, but an excess of some SCFA can affect the central nervous 
system, resulting in neurological symptoms [3]. Certain SCFAs exert a 
very important influence on brain mitochondria, such as acetate, which 
is used as an energy source; butyrate, which stimulates mitochondrial 
biogenesis and has a bioenergetic function [4].

The connection between the brain and the intestine occurs through 
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shows a reduction in values, for the HAD Anxiety Scale in pre-
treatment (value 5), in relation to post- treatment (value 1) and for the 
HAD Depression Scale in pre-treatment (value 6) in relation to post-
treatment (value 2).

In Figure 3, which shows the use of the autism analysis instrument 
called “Autism Treatment Assessment (ATEC)”, there is a reduction 
in pre-treatment values (value 71), in relation to post-treatment (value 
46), indicating the reduction in values through the intervention model 
carried out.

In Table 1, the Childhood Autism Rating Scale (CARS) is used, 
which indicates a reduction in some items such as: Body use in pre-
treatment (value 3) and post-treatment (value 2); Visual response 
in pre-treatment (value 3) and post-treatment (value 2) and in the 
Activity level in pre-treatment (value 4) and post-treatment (value 2), 
obtaining a total result in pre-treatment (value 48) and post-treatment 
(value 43.5).

Discussion
Studies indicate a significant increase in the prevalence of ASD 

in 2017, with 1 in every 68 children [6]. The etiology of ASD is still 

unknown, but studies state that the association between genetic, 
environmental and neurological factors influence the development of 
this disorder. Its main characteristics are changes in the gastrointestinal 
tract, possible seizures, self-harm, difficulty in communication and 
social interaction, anxiety, depression and sleep disorders, such as 
difficulty initiating sleep, sleepwalking and frequent nightmares [3].

These characteristics are the main challenges faced by individuals 
with autism and their families, and it is important to promote new 
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post-Covid 19 sequelae, and temporomandibular dysfunction [14-17].

As a hypothesis for the present study, we have that the systemic 
application of photobiomodulation and ultrasound in the palms of the 
hands allows the conduction of these resources, duly absorbed by the 
nerve endings and peripheral circulation, through the afferent pathways, 
to the central nervous system. Occurring at this point, the regulation of 
intracranial pressure (brain compliance), allowing such modulation to 
positively influence the prefrontal cortex, where it gradually regulates 
the pain threshold, offering analgesic and anti-inflammatory action, 
stimulation of photoreceptors, enzymes and production of ATP such 
as adenosine triphosphate, release of histamine, serotonin, bradykinin 
and heparin, and also results in the reduction of anxiety and sleep 
regulation [14,18]. These results are confirmed by observing figures 2 
and figure 3, respectively of sleep quality and anxiety and depression. 
There is a visible improvement in the condition, of the variables 
mentioned. Furthermore, as a direct indication of the improvement of 
these variables, Figure 4 represents the values obtained according to the 
Autism Treatment Evaluation Check List, which illustrates the quality 
of life and change in the complexity of ASD. The values obtained, 
reducing from 71 to 46, through intervention, show the effect of 
reducing anxiety and depression and improving sleep quality, indicated 
in a specific instrument for the spectrum evaluated. Furthermore, Table 
1, which shows the measurement of the Childhood Autism Assessment 
Scale (CARS), also indicates an improvement, reducing from 48 to 
43.5, positively directing the intervention model.

Thus, we observed positive results in the variables anxiety and sleep 
quality, resulting in improvements in aspects involving the reduction 
of self-aggression, irritability and eating, as well as increased focus on 
activities and sociability. Furthermore, the school behavioral report 
shows that during the proposed intervention period, referred to in 
the report simply as photobiomodulation, although it was combined 
with ultrasound, there was a significant improvement in all behavioral 
aspects, reducing episodes of self- aggression and behavioral resistance, 
as well as sphincter control.

Conclusion
Based on the results presented, it is possible to observe, for this 

patient and his family, an improvement in the quality of sleep, and 
a decrease in anxiety and depression levels. Thus, these findings 
demonstrate the satisfactory evolution of the clinical picture of the 
autism spectrum due to improved functionality, suggesting the 
effectiveness of the proposed treatment, which innovates by providing 
a non-drug, non-invasive resource with numerous health benefits.
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