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Introduction
Repetitive strain injuries have increased a lot in recent years, 

assuming an epidemic character, representing a very prevalent health 
problem in the current world, affecting different categories of workers. 
Due to the increase in cases, the factors considered for these pathologies 
come from the modernization of work. Modern work is characterized 
by mechanization, fragmentation, specialization and automation of 
industrial tasks and computerization in service areas [1, 2]. 

Workers make less effort to perform their tasks, but the movements 
are repeated and often static, always overloading the same muscle 
group, by maintaining a posture that is sometimes inadequate and for 
long periods of time. This behavior, associated with other predisposing 
factors, can lead to the development of work-related musculoskeletal 
disorders.

These diseases are injuries that affect muscles, joints, nerves, 
tendons, fascia and ligaments. Being classified as tendinitis, lateral and 
medial epicondylitis, neck pain, myofascial trigger points and carpal 
tunnel syndrome, among others.

They appear slowly, with bearable pain, they can be confused with 
tiredness, but over time they lead to more intense discomfort, such as 
sharp and continuous pain, with sensations of tingling and numbness, 
which can aggravate the problem, characterizing due to chronic pain, 
difficult to treat, mainly affecting the neck, shoulder girdle and upper 
limbs. It is very common to have pain, inflammation, decreased 
strength, fatigue of the affected site, with tension, muscle contracture 
and alteration of joint mobility [3-5], and the worker may, after some 
time, be temporarily away from activities or, in some more serious 
cases, permanently [6].

According to the Australian Bureau of Statistics, in 1980 and 1981, 
there was a major occupational health problem in Australia where the 
statistical profile of diseases and accidents that affected the upper limb 
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was due to repetitive movements [7]. With that physiotherapy plays 
an important role in addressing repetitive strain injuries, where they 
are responsible for carrying out preventive, corrective or rehabilitative 
activities.

Resources such as: thermotherapy, electrotherapy, manual 
techniques, are important for the control of patients' pain, providing an 
improvement in the painful condition of the inflammatory response, 
reducing edema, improving circulatory conditions, relaxing the 
muscles, and easing the pain of these patients. permeating functional 
improvement [8].

Through the action of light in electrotherapy, photobiomodulation 
has been cited in the literature, presenting a photobiomodulatory effect 
and being indicated in cases of pain, inflammation and tissue repair [9].

Photobiomodulation leads to the emission of photons that reach 
the mitochondria, increasing energy synthesis (ATP), and the cell 
membranes of fibroblasts, keratinocytes and endothelial cells, allowing 
the absorption of light energy by cellular chromophores and converting 
it into chemical kinetic energy inside the cell [10, 11], resulting in the 
formation of numerous blood vessels, thus improving the amount 
of oxygen in the tissues, in the increased production of granulation 
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Abstract
The increase in repetitive strain injuries in recent years has led to the emergence of an epidemic character, which 

has become a very prevalent health problem in the contemporary world. This increase in cases comes from factors 
related to these pathologies directly linked to the modernization of work. As a means of intervention, this work presents 
the synergy of photobiomodulation and myofascial release. The myofascial release technique, which consists of a type 
of massage, which applies a deep slide, muscle compressions and frictions on the skin that act by mobilizing the muscle 
fascia. Photobiomodulation has direct action with analgesic and anti-inflationary emphasis, as well as the formation of 
greater amounts of energy, helping diseased cells and organisms to return to homeostasis. Five patients were treated 
with pain in the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. The protocol used consisted of 10 
treatment sessions, twice a week, for 15 minutes each session, using an 808nm therapeutic laser. The Disabilities of 
the arm, shoulder and hand questionnaire (DASH) and Visual Analogue Scale (VAS) were used. There was a great 
evolution in the values of The Disabilities of the arm, shoulder and hand questionnaire and Visual Analogue Scale, 
showing that the proposed treatment is an efficient, non-invasive and non-pharmacological form of treatment.
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tissue, stimulating muscle relaxation and thus contributing to the 
analgesic effects of laser therapy [12, 13]. And with this acceleration of 
microcirculation, cytokines are released that reduce the inflammatory 
reaction, and the reabsorption of edema, eliminating the accumulation 
of intermediate metabolites [14].

Another treatment for repetitive strain injuries is the myofascial 
release technique, which consists of a type of massage, which applies a 
deep slide, muscle compressions and frictions on the skin that act by 
mobilizing the fascia [15].

The myofascial release acts on muscle spindle cells, which respond 
with a reflex contraction to rapid stretches, and on the Golgi Tendon 
Organs (GTO), which is a mechanoreceptor found at the muscle-
tendon junction, responsible for capturing proprioceptive information, 
through neural pathways, verifying the level of tension that is within 
the muscle and/or tendon group. When tension builds to the point of 
high risk of injury, OTG stimulates muscle spindles to relax the muscle 
in question. This reflex relaxation is autogenic inhibition, providing 
passive relaxation and stretching, thus allowing greater range of motion 
and decreased pain [16].

Thus, the objective of this case study was to perform a treatment 
for the pathologies of repetitive injuries, such as tendinitis, lateral and 
medial epicondylitis, neck pain, myofascial trigger points and carpal 
tunnel syndrome, using the synergistic action of laser and myofascial 
release, offering an instrumental therapeutic approach, with mechanical 
effects in conjunction with the action of light, to minimize symptoms 
of pain, inflammation, stiffness and loss of function in patients joints.

Materials and Methods
Technology: The development of the project was approved by the 

Ethics Committee for Human Beings of the Santa Casa de Misericórdia 
of São Carlos, under the number CAAE 40296320.5.0000.8148 and 
CAAE 55137522.4.0000.8148, in accordance with resolution 466/2012 
and resolution 510/2016. 

The equipment is a myofascial laser prototype, which was developed 
by the São Carlos Institute of Physics (IFSC) and MMOptics, São 
Carlos, São Paulo, Brazil. The device has in its geometry, two spheres at 
the ends, which with the mechanical action provides the compression 
of the muscle with the help of the spheres, together with the circular 
movements carried out by them, rubbing the skin, and a deep sliding, 
covering the entire length of the muscle, together with the action of 
light, adjusting the wavelength and time that will be applied on the 
device's display (Figure 1).

Evaluation: Five patients were evaluated, four female patients 
and one male patient, with repetitive strain injuries in the upper 
limbs. The evaluation and application of the therapy was carried out 
at the Clínica MultFISIO Brazil, in the city of São Carlos-SP, in the 
anamnesis the following questionnaires were applied: Questionnaire 
for the Assessment of Musculo-Skeletal Symptoms, which consists of 
personal and professional questions of the patient; Dysfunctions of 
the Arm, Shoulder and Hand, which aims to measure symptoms and 
function in individuals with musculoskeletal pathologies in the upper 
limbs, focusing on physical function and the individual's health status 
and finally, the Visual Analogue Scale (VAS), which consists of helping 
to measure the intensity of pain during treatment.

Cases, Protocol and Application Sites: The subjects underwent 
the combined application of mechanical effects with the myofascial 
release technique, which was exerted in a proximal to distal 
direction (in the direction of the origins to the muscular insertions). 
Photobiomodulation was performed with a wavelength of 808nm. The 
application sites of the therapy under study were submitted through 
the appropriate pathologies, classified into shoulder tendinitis, lateral 
and medial epicondylitis, neck pain, myofascial rigger point and carpal 
tunnel syndrome, performing the course in the muscles and tendons 
injured by overuse of the member. There were 10 treatment sessions, 
twice a week, lasting 15 minutes in each session, regardless of the 
application site.

Case 1 - Cervical Spine

Patient, female, Caucasian, 44 years old, diagnosed with neck pain. 
She reported that she has been working with typing for 8 years in a 
company. As an in-house salesperson, she has to meet financial goals, 
experiencing a lot of tension and pain in her cervical region. Regarding 
the evaluation mechanism, the Arm, shoulder and hand disorders 
(DASH) and the Visual Analogue Scale (VAS) were used. Assessments 
were performed in relation to before/after treatment. There were 10 
sessions, twice a week. It was submitted to photobiomodulation with 
a wavelength of 808nm, and mechanical action in the entire direction 
of the origins and insertions of the tendons of the affected posterior 
muscles in the region of the cervical spine.

Case 2 - Shoulder

Patient, female, Caucasian, 51 years old, diagnosed with rotator 
cuff tendinitis in the left shoulder. She reported that she has worked 
in a company for 11 years, and due to the repetitive and straining 
movements performed, she had pain and inflammation in the shoulder 
tendons. Regarding the evaluation mechanism, the Arm, shoulder 
and hand disorders (DASH) and the Visual Analogue Scale (VAS) 
were used. Assessments were performed in relation to before/after 
treatment. There were 10 sessions, twice a week. It was submitted to 
photobiomodulation with a wavelength of 808nm, and mechanical 
action in the entire direction of the origins and insertions of the 
tendons of the affected muscles that make up the rotator cuff.

Case 3 - Trapeze

Patient, female, Caucasian, 27 years old, diagnosed with myofascial 
trigger points. She reported that she has been working with typing for 
3 years in a company, and suffers a lot of pain, muscle tension with 
hypersensitive nodules in the middle trapezius muscle in the scapular 
region. Regarding the evaluation mechanism, the Arm, shoulder and 
hand disorders (DASH) and the Visual Analogue Scale (VAS) were 
used. There were 10 sessions, twice a week. He was submitted to 

Figure 1: It is possible to observe the spheres at the ends responsible for the 
myofascial release process and the action of photobiomodulation performed by the 
laser at the center of the equipment.



Citation: Canelada ACN, Junior AEA, Carbinatto FM, Panhóca VH, Simão G, et al. (2022) The Synergy of Photobiomodulation and Myofascial 
Release in Upper Limb Injuries – Case Series. J Nov Physiother 12: 515.

Page 3 of 7

Volume 12 • Issue 4 • 1000515J Nov Physiother, an open access journal 

photobiomodulation with a wavelength of 808nm, and mechanical 
action in the entire direction of the affected middle trapezius muscle 
tendon in the scapular region.

Case 4 - Elbow

Patient, female, Caucasian, 41 years old, diagnosed with bilateral 
lateral and medial epicondylitis. She reported that for 10 years she 
has been self-employed with domestic services. Due to the repetitive 
movements and efforts performed, she presented pain and inflammation 
in the flexor and extensor tendons of the forearm. Regarding the 
evaluation mechanism, the Arm, shoulder and hand disorders (DASH) 
and the Visual Analogue Scale (VAS) were used. There were 10 
sessions, twice a week. He was submitted to photobiomodulation with 
a wavelength of 808nm, and mechanical action in the whole direction 
of the tendons of the affected forearm flexor and extensor muscles in 
both elbows.

Case 5 - Carpal Tunnel

Patient, male, Caucasian, 38 years old, diagnosed with Carpal 
Tunnel Syndrome in the right wrist. He reported that he has been 
working with typing in a company for 4 years and due to the repetitive 
movements, he presented pain, inflammation, tingling in the wrist and 
hand region and also trigger finger in the 2nd and 3rd fingers of the 
right hand. Regarding the evaluation mechanism, the Arm, shoulder 
and hand disorders (DASH) and the Visual Analogue Scale (VAS) were 
used. He was submitted to photobiomodulation with a wavelength of 
808nm, and mechanical action in the whole direction of the tendons of 
the affected forearm flexor muscles.

Results
Figure 2 shows the difficulty in performing activities in reported 

cases: cervical spine, shoulder, trapeze, elbow and carpal tunnel, in 
relation to before/after treatment. It is possible to observe that in all 
comparisons in difficulty in performing activities they show a reduction 
above 60%.

Figure 3 illustrates the assessment of Disabilities of the arm, 
shoulder and hand questionnaire (DASH), when the intensity of 
symptoms of pain, weakness, stiffness and paresthesia, in relation 
to before/after treatment, is observed. All values observed showed a 
decrease in symptoms in a range of 57% to 67%.

Figure 4 provides a visualization of the variable commitment of 
social activities in relation to cervical spine, shoulder, trapeze, elbow 
and carpal tunnel. These values point to a reduction of this variable 
between 66% and 76%, according to the region of treatment.

Figure 5 shows the difficulty to sleep, when evaluating the before/
after relationship of the cervical spine, shoulder, trapeze, elbow and 
carpal tunnel regions. It is possible to observe a reduction of 66% in 
all treatment regions, with the exception of the elbow, which did not 
change.

Figure 6 illustrates the psychological commitment in the 
relationship before/after the treatment of the treated regions. A 66% 
reduction in psychological commitment in the cervical spine, shoulder 
and trapeze is observed. In relation to the elbow and carpal tunnel, no 
change was observed.

Figure 7 shows the total evolution values of the Disabilities of the 
arm, shoulder and hand questionnaire (DASH), in the ratio before/
after treatment. We observed a reduction of 63% in cervical spine, 66% 
in shoulder, 63% in trapeze, 38% in elbow and 38% in carpal tunnel.

Figure 8 shows the visual analogue scale in relation to cervical 
spine, shoulder, trapeze, elbow and carpal tunnel, in condition before/
after treatment. A reduction of 40% in cervical spine, 60% in shoulder, 
35% in trapeze and 50% in carpal tunnel is observed. The value of 
trapeze showed no change.

Discussion
New forms of treatment have greatly helped the treatment of 

pain and chronic diseases in recent years, such as fibromyalgia [17, 
18], arthrosis [19], Psoriatic Arthritis [20], temporomandibular joint 

Figure 2: DASH - Arm, shoulder and hand deficiencies, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. 
Data are presented with percentage difference, showing values before and after treatment in relation to difficulty in performing activities.



Citation: Canelada ACN, Junior AEA, Carbinatto FM, Panhóca VH, Simão G, et al. (2022) The Synergy of Photobiomodulation and Myofascial 
Release in Upper Limb Injuries – Case Series. J Nov Physiother 12: 515.

Page 4 of 7

Volume 12 • Issue 4 • 1000515J Nov Physiother, an open access journal 

[21], Parkinson [22] and recently adhesive capsulitis [23], in a new 
technology and methodology that reduced the average treatment 
time from 3 years to approximately 45 days. Within this context, the 
treatment of repetitive strain injuries through new technological and 
methodological actions is of great importance. In this way, the association 
of photobiomodulation with myofascial release demonstrated great 
therapeutic action in a study of adhesive capsulitis [23], transforming 
the way of treating the lesion. The synergy of this treatment model 
has important actions. Photobiomodulation, a resource widely used 
singularly in physiotherapy, promotes anti-inflammatory and analgesic 
action, which, through a process of enzymatic modulation, promotes 
the formation of a greater production of ATP, in addition to having 
a positive effect on the synthesis of proteins and cell proliferation [24, 
25]. All this provides a condition of homeostasis in cells or organisms 
in a state of suppression or disease [25]. In turn, myofascial release 
applies a deep slide, muscle compressions and skin friction, which acts 

directly on the muscle fascia [15], acting on fusiform muscle cells and, 
therefore, through reflex contractions to rapid stretching, it promotes a 
passive relaxation and stretching effect, positively influencing stretching 
and pain reduction. Thus, a synergistic technology that enables the 
combination of myofascial release system and photobiomodulation 
brings with it the condition of muscle fascia reorganization and muscle 
pain relief.

Cervical spine, as a musculoskeletal dysfunction, generates pain, 
inflammation, burning and limitation in the range of motion of the 
cervical region. The cervical region is comprised between the base of 
the occiput and the cervicothoracic region and the cervical muscles 
comprise in the anterolateral muscles, posterior muscles (superficial 
- trapezius muscle, intermediate - splenius muscle of the head and 
splenius cervical muscle, and deep - muscle semispinatus of the 
head, semispinatus muscle of the neck, multifidus muscles and in the 

Figure 3: DASH - Arm, shoulder and hand deficiencies, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. 
Data are presented with percentage differences, showing values before and after treatment in relation to intensity of symptoms of pain, weakness, stiffness and paresthesia.

Figure 4: DASH - Arm, shoulder and hand deficiencies, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. 
Data are presented with percentage differences, showing values before and after treatment in relation to commitment of social activities.
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Figure 5: DASH - Arm, shoulder and hand deficiencies, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. 
Data are presented with percentage differences, showing values before and after treatment in relation to difficulty to sleep.

Figure 6: DASH - Arm, shoulder and hand deficiencies, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. 
Data are presented with percentage differences, showing values before and after treatment in relation to psychological commitment.

Figure 7: DASH - Arm, shoulder and hand deficiencies, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. 
Data are presented with percentage differences, showing values before and after treatment in relation to total values.
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short and long rotator muscles [26]. Such action of the synergy of the 
resources used can be observed in figures 2, 3, 4, 5, 6 and 7, regarding 
the Disabilities of the arm, shoulder and hand questionnaire (DASH), 
in the ratio before/after treatment. It is possible to observe the evolution 
of the values ​​considered for difficulty in performing activities (63%), 
intensity of symptoms of pain, weaknnes stiffness, and parestheria 
(57%), commitment of social activities (66%), difficulty of sleep 
(66%), physicalological commitment (66%) and total values ​​(40%). 
Furthermore, the visual analogue scale (Figure 8), which represents the 
level of pain, showed a reduction of 40%.

Shoulder Tendinitis, an inflammation of the tendon, has pain 
as one of the main symptoms, with supraspinatus tendinitis being 
the most frequent cause, although any other tendon that makes up 
the rotator cuff can influence the inflammation in the shoulder. The 
rotator cuff (infraspinatus muscle, subscapularis muscle, teres minor 
muscle and tendons) involve the shoulder joint, with joint mobilization 
function [27]. By observing figures 2, 3, 4, 5, 6 and 7, it is possible to 
analyze the action of the resources used, in relation to the Disabilities of 
the arm, shoulder and hand questionnaire (DASH), in the ratio before/
after treatment. A reduction in values ​​is observed for difficulty in 
performing activities (63%), intensity of symptoms of pain, weaknnes 
stiffness, and parestheria (63%), commitment of social activities (66%), 
difficulty of sleep (66%), physicological commitment (66%) and total 
values ​​(66%). When observing the visual analogue scale (figure 8), pain 
reduction was shown to be 60%.

Myofascial Trigger Points are alterations or injuries in myofascial 
structures associated with palpation of a hypersensitive nodule, formed 
by trauma, repeated microtraumas of musculoskeletal structures, 
overloads, excess muscle tension, inadequate postures, ergonomic 
factors, psychological stress and joint dysfunction [28, 29]. In the 
analysis of the Disabilities of the arm, shoulder and hand questionnaire 
(DASH), in figures 2, 3, 4, 5, 6 and 7, myofascial release associated 
with photobiomodulation, in relation to the before/after treatment 
ratio, showed a reduction in the values for difficulty in performing 
activities (63%), intensity of symptoms of pain, weaknnes stiffness, and 

parestheria (63%), commitment of social activities (66%), difficulty 
of sleep (66%), physicalological commitment (66%) and total values ​​
(63%). However, myofascial release of trigger points can be painful, 
which may have caused the pain evolution to fail according to the 
visual analogue scale (figure 8).

Lateral epicondylitis, an inflammation that occurs at the origin of 
the extensor tendons of the wrist and fingers, where all these muscles 
are innervated by the radial nerve. Medial epicondylitis, also an 
inflammation, in the tendons of the flexor muscles of the wrist and 
fingers, are innervated by the median nerve. During lateral epicondylitis, 
the tendons and the extensor muscle are damaged by overuse [30]. The 
results presented in the analysis of figures 2, 3, 4, 5, 6 and 7, is pointed 
out in the relationship before/after treatment, the reduction of values 
for difficulty in performing activities (63%), intensity of symptoms of 
pain, weaknnes stiffness , and parestheria (63%), commitment of social 
activities (76%), difficulty of sleep (0%), physical commitment (0%) 
and total values (38%). Visual analogue scale analysis showed a 35% 
reduction in pain (figure 8).

Carpal tunnel syndrome is located in the wrist region, in a narrow 
tunnel, where the median nerve passes, which, when it becomes 
even narrower, swells, due to repetitive movements, causing nerve 
compression, providing symptoms of pain, numbness, tingling, locking 
of the fingers and weakness in the hand [31]. The evaluation carried out 
in figures 2, 3, 4, 5, 6 and 7 shows the reduction of values for difficulty in 
performing activities (67%), intensity of symptoms of pain, weaknnes 
stiffness, and parestheria(67%), commitment of social activities (66%), 
difficulty of sleep (66%), physical commitment (0%) and total values 
(38%), in the relationship before/after treatment. The evolution of pain 
was reduced by 50% according to visual analogue scale (figure 8).

The realignment of nerve fibers and release of muscle fascia 
promotes an appropriate situation to improve the condition of joint 
or muscle movement involved, regardless of the treated region. Also, 
when associated with photobiomodulation, the condition of returning 
to joint and tissue homeostasis20, through the beneficial actions of light, 

Figure 8: Visual Analogue Scale, represented on average, applied in relation to the cervical spine, shoulder, trapeze, elbow and carpal tunnel regions. Data are presented 
with percentage differences, showing values before and after treatment.
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in relation to analgesia and anti-inflammatory potential, as well as the 
production of a greater amount of ATP, allow the return of diseased 
tissue or in a state of suppression25, to its functionality and fullness.

Treatment applying photobiomodulation with myofascial release 
appears as a complementary or alternative treatment in patients who 
have a contraindication to drug treatment. Thus, new technologies are 
essential for new treatments to be performed, enabling patients to have 
a better quality of life, without the use of drugs and without invasive 
processes. 

Conclusion
The synergistic action of physiotherapeutic resources is no longer 

a promising issue, but a reality. The synergistic action of myofascial 
release proves to be a positive resource, promoting the improvement of 
patients' quality of life, without the need for pharmacological or invasive 
intervention. The realization of new technologies in this spectrum are 
the path that public health must follow in order to increase the quality 
and efficiency of the therapeutic result.
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