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Abstract

Fibromyalgia, a chronic disease, manifests itself through diffuse pain and sensitivity in various parts of the body, in
addition to other symptoms, and is a pathology that can affect children and adolescents. Another clinical condition that
can be diagnosed in childhood is Autism Spectrum Disorder, a complex neurological condition characterized by persistent
challenges in communication and social interaction, as well as by the presence of repetitive and restricted patterns of
behavior, interests, and activities. The objective of this study was to promote intervention in a clinical case of a child with
fibromyalgia and autism spectrum disorder using synergistic photobiomodulation and ultrasound on the palms of the
hands, evaluating possible benefits for fibromyalgia and autism. Female patient, 9 years old, diagnosed with juvenile
fibromyalgia and autism spectrum disorder level 1. The patient underwent 10 treatment sessions using equipment
with synergistic photobiomodulation and ultrasound capabilities, applied to the palms of the hands. Assessments were
performed together with the patient's guardian using the Fibromyalgia Impact Questionnaire, Visual Analogue Scale
for pain and Hospital Anxiety and Depression Scale. The results showed that the clinical intervention was effective in
controlling the symptoms of fibromyalgia, reducing pain. Anxiety and depression showed a small reduction according
to the questionnaire. Thus, we can conclude that the clinical intervention provided an improvement in quality of life
and reduced pain in the fibromyalgia condition. Regarding Autism Spectrum Disorder, a longer intervention period is

necessary.
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Introduction

Marked by intense learning, childhood is a phase that brings
psychic development through socialization, exploratory instinct and
understanding of cultural values [1]. Developed capabilities and lived
experiences can directly influence future development and well-being
because it is the moment in which beliefs, orientations and expectations
are created [2]. Thus, the environment in which the child is inserted
during childhood is a definitive factor in the child's physical, cognitive,
social, emotional and linguistic progress and development, all of which
have a profound impact on the individual's current and future general
well-being [3].

Fibromyalgia

Fibromyalgia is a chronic disease that manifests itself through
diffuse pain and sensitivity in various parts of the body, accompanied
by symptoms such as fatigue, muscle stiffness, sleep disorders, and
cognitive and memory difficulties, among other symptoms. The
number of diagnoses has increased because the signs and symptoms
are considered exclusive to this definition [4,5].

Fibromyalgia syndrome in children and adolescents is a chronic
non- inflammatory painful condition that occurs mainly in girls
between the ages of nine and 15, and is called Juvenile Fibromyalgia
Syndrome [6].

Through an estimated prevalence in the pediatric population of
1.2% and 6.2%, juvenile fibromyalgia has a higher incidence in females
(4:1), with onset between 11.4 and 13.7 years and is more common

in the Caucasian population, in women and in adolescents [7,8]. In
many cases, there is a family history of fibromyalgia or other central
sensitization processes [8].

Symptoms include widespread musculoskeletal pain, fatigue,
and sleep and mood disturbances, often resulting in a deterioration
of depressive symptoms and a reduction in physical functioning in
affected patients [9]. Despite the great similarities between juvenile
fibromyalgia and adult fibromyalgia, the reduction in physical activity,
school absenteeism and reduced coping resources in children and
adolescents justify the differentiated analysis of fibromyalgia in young
people [6].

There are several treatment approaches available for fibromyalgia,
which vary in effectiveness and can be both pharmacological and
non-pharmacological. Pharmacological interventions include anti-
inflammatories, antidepressants and anticonvulsants, which have
shown significant to moderate benefits. Non- pharmacological options
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include acupuncture, cognitive-behavioral therapies, exercise and
hydrotherapy as some of the most effective in treating the condition
[10]. Furthermore, the use of low-intensity laser (through the
photobiomodulation process) and ultrasound has become a potential
non-pharmacological treatment for the disease, especially for pain [11].

A link between pain and anxiety has also been established, showing
that the higher the anxiety scores, the worse an individual's perception
of pain, and that patients with lower levels of the disorder demonstrate
greater tolerance to pain [1]. Both emotional and cognitive factors have
an important influence on pain perception [12,13]. Self-reporting, the
gold standard for measuring pain, since it is a private experience [14].
The presentation of anxiety varies with age and is among the most
common psychiatric disorders among children and adolescents, being
frequently associated with the impairment of young people's social,
personal and academic functions [15].

Autism spectrum disorder

According to the Diagnostic and Statistical Manual of Mental
Disorders, in its fifth edition (DSM-5), Autism Spectrum Disorder
(ASD) is defined as a complex neurological condition, which is
characterized by persistent challenges in communication and social
interaction, as well as by the presence of repetitive and restricted
patterns of behaviors, interests and activities [12].

According to the Centers for Disease Control and Prevention's
Autism and Developmental Disabilities Monitoring Network, 1 in 44
children is diagnosed with Autism Spectrum Disorder (ASD). It is more
prevalent in males, four times more so than in females. In addition to
having the spectrum, individuals may also have associations with other
conditions, such as depression, anxiety, and attention deficit disorder
[13].

The etiology of the disorder is multifactorial, including genetic,
environmental and immunological factors, as well as perinatal,
neuroanatomical and biochemical factors. Patients with ASD present
deficits in interaction, verbal and non- verbal communication, as well
as limitations in their motor functions. The presence of the disorder
can lead to increased levels of anxiety, stress and isolation of individuals
and family members. Therefore, these patients require special care,
which will demand significant financial resources [14].

Individuals may present spectrum characteristics in early
childhood, therefore, early diagnosis requires a multidisciplinary
evaluation, where behavioral and pharmacological therapies are
indicated [13]. Pharmacological therapies may be beneficial for
treating symptoms identified in individuals with ASD, and it is
important to consider the benefits and risks of each case. Among the
pharmacological interventions used, the use of stimulants, alpha-2
agonists, antipsychotics, anticonvulsants and antidepressants stands
out [15,16].

Treatment

There is broad consensus in the literature that treatment for
fibromyalgia should be multidisciplinary [6,8].

Changes in pain transmission have been described at the level of
the ascending spinothalamic pathways and descending modulatory
pathways [17,18]. Chronic pain would induce hypersensitization and
persistent stimulation in the posterior horn of the spinal cord, causing
an exaggerated response to non-painful stimuli (allodynia) or mildly
painful stimuli (hyperalgesia), characteristic of both fibromyalgia
and other pain amplification syndromes. This increase in central

sensitization to pain determines an inability to attenuate pain resulting
from repeated exposure to a noxious stimulus through descending
pathways (endogenous inhibition) of the cortical areas of the brain.
The increase in neurotransmitters in the pronociceptive pathways,
such as substance P or glutamate, and the decrease in serotonin and
norepinephrine in the descending pathways may contribute to the
increased sensitivity to pain [6].

The adaptive stress response, specifically the hypothalamic-pituitary
response that results in decreased production of adrenocorticotropic
hormone (ACTH) and cortisol, is decreased in patients with
fibromyalgia. There may also be low levels of growth hormone, which
is important for tissue repair, given the sleep disturbances in these
patients [6]. Associations with HLA-DR4 and polymorphisms in genes
associated with serotonin (serotonin transporter SLC4), dopamine (D2
and D4 receptors), and catecholamine (catechol-o-methyltransferase
[COMT]) metabolism have been described [6].

Synergistic photobiomodulation and ultrasound therapies are
considered the best approaches in certain cases because they present
anti-inflammatory and analgesic responses, since when used together,
tissue stimulation becomes greater, and consequently presents
significant therapeutic responses [19].

Red and infrared wavelengths are the most widely used in healthcare
as therapeutic tools, through modulation of mitochondrial respiration,
inducing the production of ATP through red light. For the control of
pain and inflammation, low- intensity laser has been increasingly used,
as it induces responses in therapeutic procedures in which the gain has
been shown to be significant [20,21].

Therapeutic ultrasound is a technology used for various treatments
of musculoskeletal disorders. The use of this therapy promotes acoustic
microflow and cavitations, increases cell membrane permeability,
promotes healing and increased blood flow, while cavitation is
responsible for the agitation of gas microbubbles that promote the
fragmentation of necrotic tissues [20,22].

The objective of this study is to evaluate the intervention model
using laser and ultrasound combined in an intervention model for
fibromyalgia, through application to the palms of the hands, evaluating
possible benefits in a case of autism.

Case Report

The study was submitted to the Human Ethics Committee of Santa
Casa de Sdo Carlos (CAAE 83748624.0.0000.8148), in accordance
with resolution 466/2012. A 9-year-old female patient diagnosed
with juvenile dementia (based on palpation criteria, with a score of
15) and level 1 autism spectrum disorder (ASD) was evaluated at our
clinical research center (Photodynamic Therapy Unit). The guardian
reported that the child had intense pain in her hands, feet, and body
after activities such as walking and playing, which prevented her
from participating in activities such as dancing and having fun. She
uses the following medications: antidepressants, anticonvulsants,
antipsychotics, and hormonal supplements, and also reports pain relief
whenever she uses a hot compress and rests. Regarding the evaluation
mechanism, the FIQ (Fibromyalgia Impact Questionnaire) was used,
which, although limited (it can provide diagnosis and further studies)
[6,8], can generate real conditions of interference in pain and quality
of life, VAS (Visual Analogue Scale) for pain and HADS (Hospital
Anxiety and Depression Scale). All questionnaires were answered with
the help of the person in charge.

J Nov Physiother, an open access journal

Volume 14 + Issue 11 » 1000763



Citation: Duarte NS, Junior NEA, Oliveira NG, Barbosa DES, Borba GO, et al. (2024) Synergistic Action of Photobiomodulation and Ultrasound in the
Treatment of Fibromyalgia and Childhood Autism: Case Report. J Nov Physiother 14: 763.

Page 3 of 5

Equipment

The equipment used in the study was developed at the
Technological Support Laboratory (LAT) of the Physics Institute of Sdo
Carlos, University of Sdo Paulo (USP) and produced by MMOptics,
Sao Carlos, Sao Paulo, Brazil, patent number BR102014007397-3 A2,
named RECUPERO®. The equipment allows for the simultaneous
application of fotobiomodulation (low-level laser therapy) and
ultrasound, providing the combined application of resources, allowing
the overlapping of therapeutic fields (Figure 1).

Intervention

Combined laser and ultrasound therapy was applied to each of
the patient's hands, totaling 10 sessions performed twice a week. A
frequency of 1MHz, intensity of 0.5W/cm?, lasting 5 minutes for
each hand, and a pulse of 48Hz were used. The red laser used had a
wavelength of 660nm and power of 1.30W (Figure 2).

The application was performed on the palms of the hands due to
the high innervation of the region, with the application area occurring
in the muscles of the Hypothenar, Thenar and Palmar Aponeurosis
regions [11].

Results

Figure 3 shows the evolution of quality of life according to the

Figure 1: Shows the use of laser combined with ultrasound (RECUPERO®) on the
palms of the hands.

Figure 2: lllustration of the area of application of the hand preserving the growth
area of the long bones.

Fibromyalgia Impact Questionnaire, considering the 10 intervention
sessions, measured before and after treatment. A reduction in values is
observed when evaluating the questionnaire, with an initial value of 81
and a final value of 28 (Figure 3).

Figure 4, which shows the visual analogue scale that illustrates
the intensity of the patient's pain, according to the Visual Analogue
Scale, which quantifies pain by questioning the patient, considering 10
intervention sessions. A reduction in values is observed through the
evaluation of the questionnaire, with an initial value of 10 and a final
value of 1 (Figure 4).

Table 1 shows the evolution of depression and anxiety measured
according to the Hospital Anxiety and Depression Scale Questionnaire,
considering 10 intervention sessions. A reduction in values is observed
upon evaluation of the questionnaire, with an initial value of 20 to 18
for anxiety and 8 to 5 for depression (Table 1).

Discussion

According to previous studies [11], the use of combined technology
has been widely used in treatments for improving sleep and anxiety
[23], rheumatoid arthritis [24], psoriatic arthritis [25], osteoarthritis
[26] e fibromyalgia [11], promoting an improvement in the conditions.
The treatment of fibromyalgia with this new technology that combines
laser and ultrasound, through the overlapping of therapeutic fields,
allows the simultaneous association of these resources in a single
approach, presenting greater efficiency in the organism of the patient
with fibromyalgia by modulating the nervous system and peripheral
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Figure 3: Fibromyalgia impact questionnaire scale, quantified before treatment
(81) and after treatment (28), with a percentage reduction of 65.4%.
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Figure 4: Visual analogue scale, quantified before treatment (10) and after
treatment (1), with a percentage reduction of 90%.
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Table 1: Hospital Anxiety and Depression Scale (HADS) questionnaire. Anxiety quantified before treatment (20) and after treatment (18), with a percentage reduction of
10%. Depressio n quantified before treatment (8) and after treatment (5), with a percentage reduction of 37.5%.

Anxiety
Before After %
20 18 10

blood flow, causing severe changes in the pain threshold and improving
quality of life. In the present study, the case report initially indicated
intense pain and limitations in activities and participation restrictions
[11]. Regarding the treatment methodology with application in the
palms of the hands, a structural difference was indicated in a biopsy
performed by Albrecht et al 2013 [26], which supported the entire
treatment methodology of synergistic use of resources for systemic
pain control [26].

A significant improvement was observed in the patient after
treatment with combined laser and ultrasound intervention. The results
obtained were measured using the Fibromyalgia Impact Questionnaire
(figure 3), which indicates an improvement in quality of life (65.4%
improvement). Figure 4, which shows the Visual Analog Scale, allows
the analysis of pain intensity, which indicates a reduction in pain (90%
reduction).

When observing the patient, Autism Spectrum Disorder (ASD) is
also reported, in this case, mild autism, classified as level 1, according
to the DMS-5. Assuming that in relation to ASD it is the main
concern, anxiety and depression can directly impact the well-being
of the individual with this spectrum [27]. Comorbidities commonly
associated with autism include psychiatric disorders and unfavorable
behaviors when performing certain activities [26,27]. However,
depression is a disorder that presents a sad, empty or irritable mood,
which is added to cognitive changes that shake the individual, which
can also be observed when it comes to anxiety, as the disorder tends to
persist even when developed in childhood, whether induced by stress or
fear [12,27,28]. Thus, associated therapies can be impactful alternatives
for a comprehensive approach to treating anxiety, depression and
autism [24,28,29]. Thus, the use of combined laser and ultrasound
therapy may have an influence on the evolution of these behaviors,
given the improvement in carrying out daily activities considered
uncomfortable, such as cutting hair and trimming nails, as reported by
the person in charge.

As observed in previous studies [11], the combined action of
fotobiomodulation and ultrasound shows a systemic action with its
activity beginning when applied to the palms of the hands, targeting
the peripheral nerve endings of the thenar, hypothenar and palmar
aponeurosis areas, acting on the nerve cells present near blood vessels
(anomaly observed in the study), as observed by Albrecht PJ, et al.
[26]. The use of ultrasound allows the action of cellular cavitation,
facilitating the transition of sodium, potassium and calcium ions,
possibly improving nerve conductivity. In addition, there is the
analgesic and anti-inflammatory action of the ultrasound resource.
Low-intensity laser, in addition to its analgesic, anti-inflammatory and
enzymatic modulation action, also produces ATP. Through afferent
nerve pathways, the stimulus is conducted to the central nervous
system, where a brief modulation of intracranial compliance occurs in
the brain [30], allowing an adjustment of the pain center present in the
prefrontal cortex and, as a consequence, a decrease in hypersensitivity.
Also in an observed case report and in a related study on sleep disorders
areduction in anxiety and depression levels was observed with the same
treatment methodology. Although the present study had results on the
quality of life and pain present in the fibromyalgia condition, where the

Depression
Before After %
8 5 375

standard use of 10 intervention sessions has been shown to be effective,
even in the anxiety and depression issues observed previously [11,30],
a new model with a longer intervention time may be more effective on
issues relevant to Autism Spectrum Disorder.

Thus, the proposed intervention allowed a reduction in pain and
an improvement in quality of life, enabling the patient to perform
actions not previously performed, such as playing, but showed low
effectiveness in assessing anxiety.

Conclusion

This study shows an improvement in quality of life and a reduction
in pain in fibromyalgia, through the technological support of laser and
ultrasound used on the palms of the hands, indicating the efficiency
of the protocol used. However, when observing Autism Spectrum
Disorder, alonger intervention period is suggested for better evaluation
and possible difference in the observation of the patient, allowing
greater reliability in the therapeutic action of this spectrum.
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