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Abstract
Fibromyalgia is a chronic disease characterized by high-intensity pains with non-articular bases, affecting women
and reaching between 3% and 10% of the world population. Fibromyalgia significantly affects the quality of life of
patients, and is currently treated with anti-inflammatory drugs and analgesics that ease pain crises in general.
Physiologically, it is known that patients with fibromyalgia have a greater amount, in the hands, of neuroreceptors
close to the blood vessels when compared to healthy patients. As a search for a non-invasive and non-drug strategy
to treat fibromyalgia and based on the knowledge of the anti-inflammatory and analgesic action of ultrasound and
laser as forms of treatment in physiotherapy, we sought to evaluate in this study the response of patients with
diagnosis (a prototype that associates both techniques simultaneously), using two treatment fronts: the application
of the methods in tender point located in the trapezius muscle, or application of the methods in the palms of the
hands of patients. The evaluation was based on the Fibromyalgia Impact Questionnaire (FIQ) and Visual Analogue
Scale (VAS) protocols. The results showed that the treatment in the palms of the hands was more effective for the
three techniques used, with a significant improvement by the VAS evaluation in the ultralaser treatment. In addition,
for both FIQ and VAS, the patients' response to hand treatment was better and greater in all therapeutic methods
applied. Thus, this pilot study allowed to compare the responses to treatments for fibromyalgia using conventional
methods and ultralaser treatment, both at the tender point and when applied to the palms of the hands, showing a
new therapeutic option to improve the quality of life of patients. The use of laser and ultrasound has a fundamental
role in analgesic and anti-inflammatory action in physiotherapeutic treatments.
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Introduction
Fibromyalgia is a chronic disease characterized by the development
of high-intensity pain lasting more than 3 months with non-articular
bases. Although present in men, the highest prevalence is noted in
women, where this chronic disease affects approximately 3% to 10% of
the adult population. Due to the chronicity of the disease, there is a
rupture of the patient's routine, negatively impacting his daily life [1].
This negative impact directly affects social and family relationships,
restricting and interfering in the habits and routines of both the patient
and his/her family, provoking a constant adaptation to the new reality
[2]. In addition, some studies have shown that patients with
fibromyalgia have lower quality of life than those with other chronic
diseases [3,4].
The treatments currently proposed for fibromyalgia are
pharmacological, which act on anti-inflammatory, analgesic and
antidepressant actions; physical exercise, for relief and attempt to
normalize the complaints of fatigue and muscular fatigue; nutritional
change through dietary reeducation, since there is evidence of
inflammation induced by gluten intake; and psychotherapy [5,6]. As a
physiotherapeutic treatment, the low intensity laser is used, due to its
anti-inflammatory and analgesic characteristics, besides promoting
severe enzymatic modulation, structural and functional mitochondrial
alterations, generating an increase in the production of adenosine
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triphosphate; and therapeutic ultrasound, widely used to ameliorate
the effects of pain, with thermal action and alteration of the
conduction velocity of nerve fibers [7].
Recently, a case study of our group showed significant results in
reducing pain, as well as improving the patient's functional capacity
when subjected to new methodology and technology [8]. From this,
the theory of field overlapping in the concomitant application of the
low intensity laser with therapeutic ultrasound [8- 10], as well as the
application in the palms of the hands, due to the abundant existence of
sensory nerve fibers to the around the blood vessels in the palms [11].
In theory, peripheral neurovascular disorders that, over time, can
expand to the other tender point promote alteration in pain threshold;
as well as causing generalized fatigue and excessive fatigue, probably
due to the reduction of oxygenation of muscle fibers, as well as
disturbances in sleep due to hyperalgesia [12]. Furthermore, there are
records of altered cerebral blood flow in relation to the severity of the
symptoms presented in the disease [13] and in relation to healthy and
sick patients [14], which may affect not only peripherally, but also
systematically the organism.
The objective of this pilot study was to evaluate and compare the
effect of the combined application of therapeutic ultrasound therapy
and laser therapy in symptomatic fibromyalgia patients using a
prototype of equipment developed to promote the concomitant
application of ultrasound and laser [15,16], established in the literature
regarding application to the palms of the hands, as defined in a
previous study by our group [8].
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Materials and Methods
Equipment
For this study, a prototype was developed by the Laboratory of
Technological Support (LAT) of the Institute of Physics of São Carlos
(IFSC), University of São Paulo (USP). The concept of this equipment
allows the ultrasonic emission and light energy to occur, resulting in
concomitant application and overlapping of the ultrasonic and
luminous fields (Figure 1).

Therapeuti Parameters
c Resource
Laser

Wavelength of 660 nm, continuous mode, power of 100 mW and
power density of 60 W/m2.

Ultrasound

Pulsed mode, 1 MHz frequency, 100 Hz, 50% duty cycle and
average space time of 0.5 w/cm2 (SATA).

Ultralaser

Wavelength of 660 nm, continuous mode, power of 100 mW and
power density of 60 W/cm2. Pulsed mode, 1 MHz frequency, 100
Hz, 50% duty cycle and average space time of 0.5 w/cm2 (SATA).

Table 1: Parameters used in therapeutic resources.

Statistical analysis

Figure 1: Demonstration of the probe application with ultrasonic
application and light energy. In the image the application is
observed in the palm of the hand.

Statistical analysis was performed using Instat 3.0 software for
Windows 7 (Graph Pad, San Diego, CA, USA, 1998). All data were
expressed as mean and standard deviation. The level of significance
was set at p<0.05. The Kolmogorov-Smirnov test was used to analyze
the normality of the data. Subsequently, a one-way ANOVA with a
post-test was performed, using Student-Newman-Keuls for parametric
data in comparison between protocols and post-hoc-Tukey-Kramer for
comparison between therapeutic resources.

Results
Patients
This study was approved by the ethics committee (resolution
466/2012) and developed at the Photodynamic Therapy Unit of the
Brotherhood of Santa Casa de Misericórdia de São Carlos - São Paulo Brazil. We selected 48 women, aged between 40 and 65 years, with
clinical diagnosis of fibromyalgia. The patients were divided into 6
groups with 8 patients each (n=8), being determined by: protocol
tender point - Laser, Ultrasound and Ultralaser; protocol palms of the
hands - Laser, Ultrasound and Ultralaser. Patients also received a
negative diagnosis of osteoarthritis, gout, systemic psoriasis and other
rheumatic diseases. The body mass index established for this study was
between 25.1 kg/m2 and 34.9 kg/m2. The patients signed the free
consent term. They were evaluated in relation to Fibromyalgia Impact
Questionnaire (FIQ) and Visual Analogue Scale (VAS) pain.

Figure 2 shows the comparison between the physiotherapeutic
therapeutic resources used in this study when applied in the trigger
point protocol and evaluated according to the Fibromyalgia Impact
Questionnaire. It is possible to observe a significant difference when
comparing the laser versus ultralaser groups (p<0.04). However, when
comparing the ultrasound and ultralaser groups, although there is no
significant difference, there is a percentage difference of 57.72% in the
improvement of the functionality when observed the ultralaser group.

Protocols and parameters
The protocols used were designated as tender point and palms of the
hands. The tender point protocol allowed the patient to receive the
respective therapeutic intervention for 3 minutes at the pain points
located in the trapezius muscles. The protocol of the palms of the
hands allowed the patient to receive the respective therapeutic
intervention for 3 minutes in the palms of the hands. In both protocols,
the 3 resources were used, totaling 3 application groups for each
protocol, 6 groups in total.
During the application, the probe was kept in constant motion and
at a 90° angle to the patient's contact area in order to maintain the
application of the laser and ultrasound perpendicular to the skin. To
ensure a better energy delivery during the procedure, the surface of the
hand or tender point received colorless gel, allowing in this way, the
ultrasonic conduction of the equipment. A total of 10 sessions were
held, twice a week. The parameters used are set out in Table 1.
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Figure 2: Comparative application of therapeutic laser, ultrasound
and ultralaser resources in relation to trigger point protocol, when
evaluated the Fibromyalgia Impact Questionnaire. Values expressed
as mean and standard deviation. A significant difference was
observed between the laser versus ultralaser group (p<0.04). The
different statistic found using Anova Two way, Tukey-Kramer test
for p<0.05.
In Figure 3, it is possible to observe the comparison between the
laser, ultrasound and ultralaser therapeutic resources when applied in
the trigger point protocol and evaluated according to the Visual
Analogue Scale. It is possible to observe significant difference when
comparing the laser versus ultrasound groups (p<0.009) and laser
versus ultralaser groups (p<0.03). When comparing the ultrasound
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versus ultralaser groups, we observed a percentage difference of
63.31% in the decrease of pain in relation to the ultralaser group.

Figure 3: Comparative application of the therapeutic laser,
ultrasound and ultralaser therapeutic resources in relation to the
trigger point protocol, when evaluated the Visual Analogue Scale.
Values expressed as mean and standard deviation. A significant
difference was observed between the laser versus ultrasound groups
(p<0.009) and the laser versus ultralaser groups (p<0.03). The
different statistic found using Anova Two way, Tukey-Kramer test
for p<0.05.
Figure 4 shows the comparison between the laser, ultrasound and
ultralaser therapeutic features when applied in the palms protocol and
when evaluated the Fibromyalgia Impact Questionnaire. It is possible
to observe a significant difference when compared to laser versus
ultrasound groups (p<0.01) and laser versus ultralaser groups (p<0.05).
When comparing the ultrasound and ultralaser groups, we observed a
percentage difference of 46.6% in the improvement of the functionality
when observed the ultralaser group.

Figure 4: Comparison of the application of the laser, ultrasound and
ultralaser therapeutic resources in relation to the palms protocol,
when the Fibromyalgia Impact Questionnaire was evaluated. Values
expressed as mean and standard deviation. A significant difference
was observed between the laser versus ultrasound groups (p<0.01)
and the laser versus ultralaser groups (p<0.05). The different
statistic found using Anova Two way, Tukey-Kramer test for p<0.05.
In Figure 5, the comparison between the laser, ultrasound and
ultralaser features when applied in the hand palms protocol is
evaluated according to the Visual Analogue Scale. It is possible to
observe a significant difference when compared to the laser versus
ultrasound groups (p<0.001), laser versus ultralaser groups (p<0.0001)
and ultrasound versus ultralaser groups (p<0.03).
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Figure 5: Comparative application of laser, ultrasound and
ultralaser therapeutic features in relation to the palms protocol,
when evaluated in the Visual Analogue Scale. Values expressed as
mean and standard deviation. A significant difference was observed
between the laser versus ultrasound groups (p<0.001), laser versus
ultralaser groups (p<0.0001), and ultrasound versus ultralaser
groups (p<0.03). The different statistic found using Anova Two way,
Tukey-Kramer test for p<0.05.
Figure 6 shows the comparison between laser, ultrasound and
ultralaser therapeutic features when applied on the tender points
versus palms of the hand protocols and evaluated the Fibromyalgia
Impact Questionnaire. It is possible to observe a significant difference
when comparing the laser groups (p<0.002), ultrasound groups
(p<0.0001) and ultralaser groups (p<0.002), pointing to greater
improvement of functionality when observed the protocol of palms of
the hands in relation to the protocol of tender point.

Figure 6: Comparison of the application of the laser, ultrasound and
ultralaser therapeutic resources in relation to trigger point versus
palpation protocols, when the Fibromyalgia Impact Questionnaire
was evaluated. Values expressed as mean and standard deviation. A
significant difference was observed between the laser groups of both
protocols (p<0.002), ultrasound groups of both protocols
(p<0.0001) and ultralaser groups of both protocols (p<0.0002). The
different statistics found using Student's t-test for p<0.05.
In Figure 7, the comparison between the laser, ultrasound and
ultralaser therapeutic resources when applied on the tender points
versus palmo of the hands protocols was evaluated and the Visual
Analogue Scale was evaluated. It is possible to observe a significant
difference when comparing ultrasound groups (p<0.0001) and
ultralaser groups (p<0.005), indicating a greater decrease of pain when
the palms protocol was observed in relation to the tender point
protocol. Although no statistical difference was observed in the
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comparison between the laser groups, it is possible to observe the
percentage improvement of 75.37%, indicating a more pronounced
decrease in the protocol of the palms of the hands in relation to the
protocol tender point.

Likewise, according to the Visual Analogue Scale (Figure 5), there is a
more pronounced decrease in the pain scale when using the ultralaser
feature, compared to laser and ultrasound resources, when compared
using the protocol on the palms.
The comparative analysis shown in Figures 6 and 7 compares the
application protocols (tender point versus palms) in relation to the
isolated and concomitant action of the therapeutic resources used in
this study. In both Figures 6 and 7 it is possible to observe that,
regardless of the resource used, there is a systemic action provided by
the application in the proposed new protocol in the palms, generating
more expressive results than when compared to the application in the
tender point. Moreover, when we observe the effect of the therapeutic
resources, it is possible to verify that the combined use of the resources
is much superior in benefits, both through the analysis of the
Fibromyalgia Impact Questionnaire and in relation to the Visual
Analogue Scale.

Figure 7: Comparison of the application of laser, ultrasound and
ultralaser therapeutic features in relation to trigger point versus
palpation protocols, when evaluated in the Visual Analogue Scale.
Values expressed as mean and standard deviation. Significant
difference was observed between ultrasound groups of both
protocols (p<0.002) and ultralaser groups of both protocols
(p<0.005). The different statistics found using Student's t-test for
p<0.05.

Discussion
The therapeutic action of the equipment was analyzed in previous
studies, which involved both the treatment of patients with
osteoarthritis [9,10,17] and a case study in which the patient was
affected by fibromyalgia [8], where the results seem to show a new light
in the treatment of chronic diseases without the use of medications.
In the present pilot study, it was possible to contrast not only
noninvasive therapeutic resources in isolation, such as low intensity
laser and therapeutic ultrasound, but to evaluate the joint action of
both, which propose the generation of an ultrasonic field overlap and
luminous, called ultralaser. Furthermore, it was possible and necessary
to compare traditional therapy, where the therapeutic resources are
applied at the tender point and the new protocol proposal, which is
summarized in the application on the palms of the hands [8].
Figures 2 and 3 show the comparison of the laser, ultrasound and
ultralaser therapeutic resources, when the Fibromyalgia Impact
Questionnaire (FIQ) and the Visual Analogue Scale (VAS) were
analyzed using a tender points protocol of the muscle region
trapezoids In both figures, it is possible to observe that the
intervention performed by ultralaser, that is, by the concomitant
application of laser and ultrasound, was better to increase the
functionality of the patients (FIQ) and to decrease the pain
significantly (VAS) in relation to separate applications of laser and
ultrasound. These results show that when the traditional form of
treatment (tender points application) was used, ultralaser therapeutic
appeal proved to be more efficient.
When analyzing Figures 4 and 5, the Fibromyalgia Impact
Questionnaire and Visual Analogue Scale variables, respectively, in
relation to the new proposed protocol form (application in the palms),
a greater increase of functionality is observed when analyzing
ultralaser therapeutic resources in use of the resources used alone.
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The therapeutic laser and ultrasound resources are widely used
separately in the treatment of fibromyalgia [7,18]. However,
fibromyalgia is a disease with no certain drug-dependent cure to
alleviate chronic pain.
The new proposed protocol of application in the palms, associated
with a concomitant ultrasound and luminous emission equipment
demonstrated in this pilot study, proved to be more efficient as a
treatment, both in relation to the tender points application protocol
and in relation to the use of laser and ultrasound therapeutic resources
applied alone.
The action of the resources applied concomitantly is, in theory, a
systemic action provided by the application on the palms of the hands.
In a previously published study [11], patients with fibromyalgia have
excessive sensory innervation in the hands, when compared to healthy
patients, which is a probable source of pain, promoting irregularity of
blood flow, both peripheral and cerebral, causing irregularity of the
tissues, which can contribute immensely with the pain. Likewise,
irregularity of blood flow and temperature can cause sensory changes,
nervous alterations of both the sympathetic and parasympathetic
systems, generating in the cerebral and peripheral interface changes in
the threshold of pain and also metabolic changes, resulting in extreme
fatigue, due to a higher metabolic demand of the deregulated
organism. In this way, the action of the so-called ultralaser is given by
systemic homeostasis, starting at the point of application, the palms of
the hands. Thus, through the systemic verification of the technological
therapeutic resources used [19], it is possible that the occurrence of the
field superposition effect, ultrasonic and luminous, promotes the
necessary changes to generate the necessary homeostasis.
The action of the laser can provide an enzymatic modulation [20]
that provides a greater formation of the amount of ATPs, antiinflammatory and analgesic effects, where it combines with the
therapeutic action of the ultrasound, also with analgesic and antiinflammatory effects, facilitating the opening of ion channels. Thus,
nerve changes are promoted, providing the probable regulation of
peripheral and cerebral blood flow [13,14] and consequently
normalization of metabolic alterations, generating homeostasis in
relation to fatigue observed in patients. Thermoregulation is also due
to the normalization of the organism and the pain threshold, thus
enabling a return to activities and a marked decrease in pain and an
increase in the reported functionality.
This Form, we can affirm that the effect of laser and therapeutic
ultrasound like resources, when used in a concomitant way, generating
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so-called field overlap, is a more efficient form of treatment, nonpharmacological and noninvasive, than the same resources used alone.
Still, the importance of the new protocol proposal, where the
application in the palms of the hands were more efficient than the
traditional treatment, where the application happens in the so-called
pain points, was confirmed by the analysis of the analyzed variables.
Thus, it is possible to affirm that these new proposal, methodological
and technological, are new instruments that can be used as a new
treatment form for fibromyalgia.

Conclusion
The developed pilot study was concerned with counteracting the
therapeutic resources used separately and simultaneously, allowing to
compare the responses to the treatments. The application of the palms
treatment, in relation to the traditional protocols, shows a new and
effective possibility of treatment for fibromyalgia, not depending on
chemical treatment and avoiding patient exposure to pain. Through
the results of the present study, the treatment of fibromyalgia presents
not only a new perspective but a new non-pharmacological reality that
can greatly improve patients' quality of life.
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