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Effects of low-level laser
photobiomodulation on the masticatory
function and mandibular movements in

adults with temporomandibular disorder: a
systematic review with meta-analysis

Fotobiomodulacao com laser de baixa
poténcia na fungdo mastigatoria e nos
movimentos mandibulares em adultos com
disfungcao temporomandibular: revisao
sistematica com metanadlise

ABSTRACT

Purpose: To review the effects of low-level laser photobiomodulation on masticatory function and mandibular
movements in adults with temporomandibular disorder. Research strategies: Search in PubMed, Web of Science,
Scopus, EMBASE, Cochrane, LILACS, ScienceDirect, and Google Scholar, using the following descriptors:
“temporomandibular joint disorders”, “low-level light therapy”, “low-level laser therapy”, “mastication”, and
“mandible”. Selection criteria: Randomized clinical trials in adults with temporomandibular disorder, using
low-level laser and assessing the mastication and mandibular movements. Data analysis: Firstly, the titles and
abstracts of all retrieved studies were read. Then, only the studies selected in the first stage were read in full
and assessed regarding eligibility. After the selection, the characteristics, methodological quality, and quality
of evidence of the studies included in the review were analyzed. In the meta-analysis, the mean amplitude of
mouth opening was considered as a measure of intervention effect. Results: The 10 articles included in the
review had quite different results one from the other, especially regarding the amplitude of mouth opening, while
the mastication was assessed in only one of them. Most studies had a high risk of bias, demonstrating a low
methodological quality. Significantly higher results for photobiomodulation were identified in the six studies
included in the meta-analysis. Conclusion: Due to the scarcity in the literature, there is not enough evidence
of the effects of low-level laser photobiomodulation on mastication. As for the mandibular movements, this
intervention presented significant results, particularly in the amplitude of mouth opening.

RESUMO

Objetivo: Revisar os efeitos da Fotobiomodulagdo com Laser de Baixa Poténcia na fungido mastigatoria e nos
movimentos mandibulares, em adultos com Disfungdo Temporomandibular. Estratégia de pesquisa: Busca
nas bases de dados PubMed, Web of Science, Scopus, Embase, Cochrane, Lilacs, Science Direct ¢ Google
Scholar, utilizando os descritores: “temporomandibular joint disorders”, “low level light therapy”, “low level
laser therapy”, “mastication” e “mandible”. Critérios de selecio: Ensaios clinicos randomizados envolvendo
adultos com Disfun¢éo Temporomandibular, que utilizaram laser de baixa poténcia e avaliaram a mastiga¢ao
e os movimentos mandibulares. Analise dos dados: Inicialmente realizou-se a leitura dos titulos e resumos
de todos os estudos encontrados. Em seguida, apenas os estudos selecionados na primeira etapa foram lidos
na integra e avaliados quanto a elegibilidade. Apos a selegdo, foram analisadas as caracteristicas dos estudos
incluidos, bem como a sua qualidade metodolégica e da evidéncia. Na metanalise, a média da amplitude de
abertura de boca foi considerada como medida de efeito da intervencao. Resultados: Verificou-se que os dez
artigos incluidos apresentaram resultados muito distintos entre si, principalmente com relagdo a amplitude de
abertura de boca, sendo a mastigagdo avaliada em apenas um deles. A maioria dos estudos apresentou alto risco
de viés, demonstrando uma baixa qualidade metodologica. Considerando os seis estudos incluidos na metanalise,
foram identificados resultados significativamente superiores para a fotobiomodula¢do. Conclusio: Devido a
escassez na literatura, ndo ha evidéncias suficientes para os efeitos da fotobiomodulagdo com laser de baixa
poténcia na mastiga¢ao. Ja nos movimentos mandibulares, notou-se que essa intervengao apresentou resultados
significativos, principalmente para o desfecho de amplitude de abertura de boca.
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INTRODUCTION

The temporomandibular disorder (TMD) is a set of dysfunctions
involving the masticatory muscles, the temporomandibular joint
(TMLI), and associated structures”). This disorder has a variety of
causes, including predisposition, precursors, and attenuators, such
as deleterious habits, occlusal changes, condyle-disc imbalance,
stress, and anxiety®. Depending on its etiology and symptoms,
TMD can be classified as myogenous, arthrogenous, or mixed®.

The most common TMD symptoms are joint noises
(crepitation and clicking), otalgia, tinnitus, head and neck pain,
headache, hyper- or hypofunction of the masticatory muscles,
tooth sensitivity, mandibular deviations, limited mouth opening,
impaired sleep, and emotional changes, thus diminishing the
patients’ quality of life®*,

This pathology has been significantly growing, affecting more
women than men, occurring mostly between 20 and 50 years
old®. Since its etiology is multifactorial, the treatment is carried
out according to the signs and symptoms in each patient, always
instructing them properly, as decreasing some habits may help
the intervention®.

The treatments make use of less invasive or noninvasive
procedures, such as medication therapy, orofacial myofunctional
therapy, psychological treatment, interocclusal splint, acupuncture,
electrostimulation, viscosupplementation, ultrasound therapy,
and laser therapy. More invasive procedures are also used, as
in the case of surgeries®. TMD therapy in the field of speech-
language-hearing pathology is quite effective in the rehabilitation
of the masticatory system and mandibular movements, using
oral-motor function exercises and techniques to achieve a more
adequate and balanced muscle functioning”.

The word laser is an acronym that stands for light amplification
by stimulated emission of radiation. Better known as light
therapy, phototherapy, or photobiomodulation (PBM), it is one
of the oldest therapy methods manipulated by humans. It is
classified into two types: high-power laser (which is ablative)
and low-power laser (which is therapeutic)®.

PBM therapy is a non-pharmacological, painless, noninvasive
treatment without side effects and whose main functions are
analgesic, anti-inflammatory, and tissue regenerative. It transforms
light energy into chemical energy, inducing metabolic, energetic,
and functional changes and helping increase cell resistance
and vitality®.

In other fields, such as dentistry and physical therapy, which
have been using laser as a therapy technology for longer, there
are many studies with scientific evidence of this resource in
TMD® 19, Generally, though, the most studied outcomes are
related to analgesic effects and mandibular movements!'%.

The pain and discomfort in TMD patients can have negative
effects on the performance of the stomatognathic functions.
A study in patients with moderate-to-severe chronic TMD
identified, with functional and electromyographic assessment,
significantly greater difficulty in mastication, worse orofacial
scores, longer free mastication, unprecise muscle recruitment on
the work and balance sides, lower symmetrical mastication rates,
and increased patterned activity during the electromyographic
test in comparison with healthy people®b.

The analgesic and biomodulator effects of low-level laser
(LLL) therapy, acting upon the algesic and inflammatory
processes, can help ease these patients’ pain and discomfort,
improve muscle performance and diminish the sensitivity of the
masticatory muscles and other pain points. Thus, combined with
speech-language-hearing therapy, this resource may increase the
amplitude of mandibular movements, improve the masticatory
function, and provide greater harmony in the stomatognathic
system®?,

Secondary studies that researched the evidence of LLL in
TMD revealed the importance of PBM therapy to ease the pain
and improve mandibular functioning. They also investigated
the effects obtained in combining it with other interventions.
The reviews that have been carried out until now have mostly
approached functioning; hence, they do not cover the topic
in-depth, generally considering it a secondary objective®?,

Therefore, this study was developed to analyze the available
evidence of the use of this resource in mandibular movements
and masticatory function. These mutually related aspects are of
central interest in speech-language-hearing intervention in the
field of oral-motor function in cases of TMD. This review was
written based on the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)® and registered in
the International Prospective Register of Systematic Reviews
(PROSPERO), under number CRD42020187091.

PURPOSE

Hence, this study aimed to make a systematic review of the
evidence of LLL PBM to investigate the effects of this technique
on the masticatory function and mandibular movements in
adults with TMD.

RESEARCH STRATEGY

The search strategy was developed with the guidance of
a librarian who worked in the originating institution, being
adapted to each database and using their specific descriptors.
The terms were selected from descriptors in PubMed’s Medical
Subject Headings (MeSH) and EMBASE’s Emtree, considering
the pathology researched, the intervention, and the outcomes
included in the review.

The search strategy was simplified, encompassing the main
index terms available in the vocabulary (thesaurus) of the
databases. Previous tests of the search strategy revealed that
these were enough to retrieve the eligible studies.

The search was conducted in PubMed, LILACS (via Virtual
Health Library), Web of Science, Cochrane Library, EMBASE,
Scopus, and ScienceDirect, besides an additional search for
gray literature on Google Scholar and Open Grey. The reference
lists in the articles included in this study were also analyzed to
include any additional references that had not been identified
in the databases. The Brazilian Registry of Clinical Trials was
also surveyed to obtain further information on the studies that
were included and identify possible studies in the process of
being published. The search strategies used in the databases
are shown in Table 1.
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Table 1. Search strategies used in the databases

Strategy Database
Search: ((“temporomandibular joint disorders”) AND (“low-level light therapy”)) AND (mastication) (“temporomandibular PubMed
joint disorders”[All Fields] AND “low-level light therapy”[All Fields]) AND (((((“masticated”[All Fields] OR “masticates”[All
Fields]) OR “masticating”[All Fields]) OR “mastication”[MeSH Terms]) OR “mastication”[All Fields]) OR “masticate”[All
Fields]) OR “mastication”[All Fields]) OR “masticator”[All Fields]) OR (((“mandible”[MeSH Terms] OR “mandible”[All Fields])
OR “mandibles”[All Fields]) OR “mandible s”[All Fields])
((“temporomandibular joint disorders”) AND “low-level light therapy”) AND “mastication” OR “mandible” “([Quick search])- EMBASE
Quick Search
(tw:(“temporomandibular joint disorders”)) AND (tw:(“low-level light therapy”)) AND (tw:(mastication)) OR (tw:(mandible)) LILACS

([Title, abstract, and topic])

“temporomandibular joint disorder” AND “Low-level light therapy” AND mastication OR mandible OR mastication®) ([All

fields])

ALL= (Temporomandibular Joint disorder* AND Low-level laser therapy* AND mastication* OR mandible*) ([All fields])
ALL (“temporomandibular joint disorders”) AND ALL (“low-level light therapy”) AND ALL (mastication) OR ALL (mandible))

(Al fields])

“temporomandibular joint disorders” AND “low-level light therapy” OR “low-level laser therapy” AND “mastication” OR

“mandible” AND “Randomized Controlled Trial”

“temporomandibular joint disorders” AND “low-level light therapy” OR “low-level laser therapy” AND “mastication” OR

“mandible” AND “Randomized Controlled Trial”

Cochrane Library

Web of Science
Scopus

Google Scholar

ScienceDirect

The references were managed with the EndNote online
software to remove the duplicate ones. All the database surveys
took place between May 18 and 20, 2020, and were updated
on September 16, 2020.

SELECTION CRITERIA

The research question used to develop this research was based
on the PICOT strategy, in which P (population) was adults with
TMD; I (intervention) was LLL PBM; C (comparison) was other
interventions or absence of interventions; O (outcomes) was
masticatory function and/or mandibular movement measures;
T (types of studies) was the randomized clinical trials. Thus,
the research question was established as follows: “What are the
effects of LLL on the performance of the masticatory function
and mandibular movements in TMD patients, compared with
other interventions or the absence of other interventions?”.

Original articles designed as randomized clinical trials were
eligible without restrictions of time or language. The studies
involved adults aged 18 to 60 years old, clinically diagnosed with
TMD, using LLL intervention, and assessing the masticatory
function and/or mandibular movements. The articles with other
designs, with either children or older adults, whose text was not
fully available, with other comorbidities, or with other treatments
combined and applied simultaneously with laser were excluded.

These aspects were selected based on the age range used in
most studies in the field, considering both the development of
the stomatognathic system and the changes resulting from the
natural aging process, as they might influence the measurement
of the intervention effects. The presence of other comorbidities
and other treatments applied simultaneously with LLL would
likewise prevent a more precise analysis of the results. The main
outcomes were chosen because of their clinical relevance in
speech-language-hearing therapy in TMD cases.

DATA ANALYSIS

The studies were selected in two stages, independently carried
out by the same investigators. Firstly, the titles and abstracts of
all studies were read, excluding the ones that did not meet the
previously established eligibility criteria. In the second stage,
the texts were read in full. In both stages, there was a strong
interrater agreement, verified with Cohen’s kappa coefficient.
The disagreements were discussed between the authors in both
stages of the review process. When they still did not agree, a
third reviewer got involved in the process, independently reading
the studies and judging their eligibility.

In the data extraction phase, the information was likewise
collected independently by the two reviewers. A specific
instrument was developed for this stage, and the data were
checked in a consensus meeting. The data of the selected articles
were tabulated based on some characteristics: author, country,
sample, objective, intervention parameters, use of the Research
Diagnostic Criteria for Temporomandibular Disorders (RDC/
TMD), type of intervention, outcomes, results, and conclusion.
When their data were incomplete or absent, the reviewers
contacted the authors via the corresponding e-mail to obtain
all the necessary information.

The methodological quality of the studies was individually
and independently assessed by two reviewers, following the
Cochrane risk-of-bias tool for randomized trials (RoB 2)?9.
The analysis of the quality of evidence was made with the
Grading of Recommendations Assessment, Development and
Evaluation (GRADE)®?.

The measure of intervention effect considered for the meta-
analysis was the mean amplitude of mouth opening because it
was verified as the main parameter used to assess mandibular
movements in most studies included in the review. Only six
studies presented in the results the mean, standard deviation, and
the number of participants in each group, contributing directly to
the synthesis. As for the assessment of the masticatory function,
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only one study considered this outcome. The measures used
for the meta-analysis were the mean and standard deviation,
with the inverse variance method, in the R statistical software.

RESULTS

The study search and selection process is presented in detail
in Figure 1.

Five out of the 10 studies selected are Brazilian™'-'®, and
five are international®?%. Four of the national ones are from
the state of Sdo Paulo"'*!9, and one is from Rio Grande do
Sul®. As for the other articles, three are from Istanbul, in
Turkey®1829 and two from Tehran, in Iran”?,

The sample size ranged from 1502 to 82 participants®.
Concerning the protocol to diagnose the TMD, eight used the
RDC/TMD1429 "and two did not report the instrument used
for the diagnosis>!13),

Regarding the masticatory function and the mandibular
movements, six studies approached the amplitude of mouth
opening alone as one of the outcomes!*!*161%19 three analyzed
the protrusive movements, opening movements, and lateral
mandibular excursions''%2% and only one approached the
masticatory function’®. The characteristics, main outcomes,
and conclusions of the studies included in the review are shown
in detail in Chart 1.

The studies that had significant results in the amplitude of
mandibular movement showed that the higher the dose used,
the more immediate and expressive the effects. The measures
were taken between the first, fifth, tenth, and twelfth sessions,
even up to one month after the laser intervention.

PubMed Webof EMBASE||  LILACS || Cochrane

oot Scopus || ScienceD. || SeoBle
- =20 = = =13 -
@=12) (@=5) (n=20) (=11) (m=8) (0=13) (m=742) (103
= Tthicios finss P eoigh databiise Number of additional studies identified
<] searching (e=914) through outer sources, including contact with
= tesearchers (n=20)
O
S
E
= Articles excluded
- 1 Number of studies exctuded (n=45):
= Aticlesiaftes d“Plicz'f Werkieuivel 2.Other types of studies (n=14)(; )
(n=63) 3 Associated interventions (a=5);
L 4 Presence of comorbidities (n=2):
5 Full text unavailable (a=2);
6 Age range (n=3); Studies with animals (n=3)
% 7 Not original article (n=1);
2 8 Not TMD (a= 3);
5 e 9.Did not assess the mastication or the mandibular
o : = € movements (n=5).
title and abstracts (n = 63 ;
= ms93) "] 10.Did rot use laser (2=5)
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Pl i artiCles e ssed for eligibility Articles excluded after full-text reading (n=): age
(n=18) range (n=6); nonrandomized (n=2)
>
E
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m
Q
ol
m
‘ Number of studies included in the review (n=10) |
8 1
]
%)
= Number of studies included in the meta-
5} analysis (n=6)

Figure 1. Flowchart of the study search and selection process

Some studies pointed out that the results of the amplitude of
mouth opening had not been statistically significant between the
groups!Z141617.19 Concerning the vertical, lateral excursion, and
protrusive movements, three articles!!329 showed statistically
significant results.

Only one of the studies assessed the masticatory function,
demonstrating that LLL PBM therapy in combination with
oral myofunctional exercises is more effective than LLL alone,
diminishing the signs and symptoms of TMD and improving
the mandibular movements. In the study in question, the overall
mobility and function score results indicated lower results in the
group treated only with laser therapy, with significant differences
between the groups!?.

Nine out of the 10 studies in this review were grouped
for quantitative analysis of the results because they presented
the amplitude measure of mouth opening. However, only six
of them could be used in the meta-analysis. The studies were
rather different from one another, especially regarding maximum
mouth amplitude.

In the quantitative analysis, the diamond at the end of the
plot reflects the combination of results. It is on the right side
and did not touch the axis, which means the treatment was
better in the experimental group —i.e., it had significant results.
In the difference of means column, the value reveals that the
experimental group was better —2.78 points on a scale from 0 to
100 in the random models. Concerning the heterogeneity between
the studies, the I* was 60%, indicating moderate heterogeneity.
The quantitative synthesis is shown in detail in Figure 2.

The studies included in the review had a quite heterogeneous
methodology. Five articles-1>141718) were generally classified with
a high risk of bias, two were classified with some concern!¢2,
and three, with a low risk'*!319 in the quality assessment.

The main methodological limitations in the studies were
related to unreported information on generating random
sequences, allocation concealment, and participants’ blinding,
as shown in Figure 3.

Since the review used outcomes from randomized clinical
trials, the assessment of the quality of evidence began with the
maximum score, which was then decreased in some parameters,
as shown in Chart 2.

There were no significant results in the comparison between
laser with type A botulinum toxin interventions!'? and microelectric
neurostimulation (MENS)¥ regarding mandibular movements.
On the other hand, a study compared transcutaneous electrical
nerve stimulation (TENS) with LLL and reported the efficacy of
both therapies, with a difference between the groups only in the
cumulative effect!®. In another one, no significant differences
were found between the LLL and TENS groups in any of the
stages!!”.

The comparison between two different LLL modalities or
between LLL and a placebo group"'%!) revealed significant
and higher results for the groups submitted to the intervention.
The paper that compared the laser with orofacial myofunctional
therapy!" identified great results from this therapy alone.
However, it was not combined with LLL therapy, which may
be an alternative to obtain more significant results.
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Experimental Control

Study Total Mean SD Total Mean SD
30 34.48 48250 15 31.69 4.3660

8 41.61 1.4040 7 37.08 0.9390

Da_Silva_et_al 2012
De_Carli_et al_2016

Kato_et_al 2006 9 4508 . 9 4460
0z_S_et al_2010 10 44.40 55700 10 42.45 6.4650
Rohlg_BG_et_al 2011 20 20

15 39.80 8.8000 15 35.75 9.8600
10 40.84 2.6550 10 37.86 2.1650
20 39.00 29700 10 38.70 2.6400
9 4530 .10 4785

Madani_et al 2019
Seifi_et_al 2017
Sancakli_et_al 2015
Kogawa_et_al 2005

Fixed effect model 131 106
Random effects model
Heterogeneity: /% = 60%, t> = 2.2217, p = 0.03

-10

Caption: MD = Mean difference; SD= Standard deviation
Figure 2. Forest Plot of the meta-analysis of the studies
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Figure 3. General classification and categorization of the quality of the
studies included in the review

An important aspect to consider is the dose used. Some
studies used a low dose (between 1.5 J and 3 J), which, given
the objectives, may have prevented significance. Hence, a higher
dose would be necessary. Considering the results, there is great
inconsistency and methodological flaws between these studies,
which deemed five studies with a high risk of bias, decreasing
their quality of evidence and reliability.

The laser protocol used in each study also varied greatly.
The number of sessions in the studies was balanced in 10 to 12,
which is the advocated in the literature for being considered the
adequate number of sessions to obtain significant results. As for
the frequency of sessions, it varied between once a week, every
day for 4 weeks, for 5 weeks, or every 2 weeks.

The wavelength ranged from 780 nm to 904 nm, revealing
that all studies used infrared wavelength. The greatest difference
between the studies was the dose, which ranged from 1.5 J/cm? to
105.0 J/cm?, depending on the equipment they used. This shows
how heterogeneous the studies were. Future clinical trials with
laser must choose more homogeneous protocols, with greater

Weight Weight

Mean Difference MD 95%-Cl (fixed) (random)
—a— 279 [001:560] 95%  16.9%

3y 453 [334; 573] 524%  277%

v 0.48 0.0% 0.0%
—— 195 [334; 724] 27% 76%
i 0.0% 0.0%

— T+ 4.05 [264;1074] 1.7% 52%
—— 298 [085;510] 166%  212%

—F 030 [179; 239] 17.1%  214%

' 5; 255 0.0% 0.0%
< 3.31 [2.44; 4.17] 100.0% -

: <>I | 278 [1.12; 4.44] - 100.0%

methodological rigor, for the results to have more reliable
evidence.

Five out of the 10 studies are Brazilian!-'>, which shows that
Brazil is strong in publications in the field of PBM and TMD.
Moreover, three of these studies are from the same research
group*19, Almost all clinical trials are from fields such as
physical therapy or dentistry, whereas only one article"> had a
speech-language-hearing therapist among its authors — which is
also the only one that analyzed the masticatory function. This
may have occurred because these sciences have been using the
laser for longer, while in speech-language-hearing pathology
its use was regulated only in 2019, with Resolution no. 54129,
and it has been applied in clinical practice only recently.

Such aspects show the need for further research on the
masticatory function and mandibular movements on the part
of these professionals, as they are essential in TMD therapy.
We currently have positive clinical findings available, but further
scientific evidence is necessary to recommend the therapeutic
choice and decision-making for using this resource, instead of or
in combination with the other ones already available in the field.

Since the laser can both stimulate and inhibit the tissue
response, it can help develop functions that were changed in
people with TMD, including mastication, which has a considerable
impact on this pathology??. It must be highlighted that, in the
speech-language-hearing clinic, this technology must not be
used in place of consistent, highly relevant therapies in the field,
but rather as a complementary and alternative intervention to
speed the treatment process. Thus, the intervention must be
directed and individualized, integrating the various approaches
involved in the care for people with TMD and considering the
different speech-language-hearing and dental aspects involved
in rehabilitating this function.

Given the above, some clinical implications stand out in this
study. Intervention protocols evidently must be developed to
better standardize important parameters, such as the dosimetry
and the number and frequency of sessions, to obtain effective
therapeutic results.

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138 8/11



Chart 2. Quality of evidence (GRADE)

Summary of the Results

LLL photobiomodulation compared with placebo or other interventions for temporomandibular disorder

Patient or population: Temporomandibular disorder
Context: Mandibular movements and masticatory function
Intervention: LLL photobiomodulation

Comparison: Placebo or other interventions

Qutcome Relati Potential absolute effects (95% CI)
No. of cane Without With Cortai What
participants (ge5t; Cél) photobiomodulation | photobiomodulation Difference ertainty at happens
(studies) ’ with LLL with LLL
Mandibular The LLL
;“S‘;‘ézg":;ts DM 2.78 photobiomodulation
with: mouth The mean of the The mean of the mm higher can increase/have
) X X (1.12 OO0 little or no effect
opening - mandibular movements mandibular movements ) b .
higher VERY LOW 2P | on the mandibular
No. of was 37.25 mm was 40.03 mm
articipants: for 4.44 movements, but
?60 ’ higher) the evidence is very
(6 RCTs) uncertain.
The study had a
high methodological
quality. However, it
Masticatory would be necessary
function to analyze the
a§sessed The study presented only the analysis of the total scores of the stomatognathic mast!gatlon,
with OMES f . ; ifving that th ith LLL oh - lati . h specifically, as well
rotocol unctions, identifying that the group wit photobiomodulation did not have DODD as the combination
P significant results after the treatment. On the other hand, the comparison between HIGH ; .
No. of . ) . . e L with other studies.
- .| the various intervention groups identified significant results. .
participants: Thus, there is not
39 enough evidence of
(1 RCT) the effects of LLL
photobiomodulation
on the masticatory
function.

Levels of evidence of the GRADE Working Group

it may be substantially different.

estimated effect.

High certainty: We are very confident that the actual effect is close to the estimated effect.
Moderate certainty: We are moderately confident about the estimated effect; the actual effect is probably close to the estimated effect, but

Low certainty: We have limited confidence in the estimated effect; the actual effect may be substantially different from the estimated effect.
Very low certainty: We are very little confident about the estimated effect; the actual effect is probably substantially different from the

Explanations
a. The studies had many methodological limitations regarding the outcome assessed. Three of the six studies had a high risk of bias — one
with an uncertain risk and two with a low risk —, which helped lower the quality of evidence. Some of the aspects identified were the lack of
participant allocation concealment, lack of blinding, and lack of information on losses to follow-up.

b. The comparison of the studies identified the presence of inconsistency, as various methodologies were used for the same outcome, with
different intervention parameters and results. This led to considerable heterogeneity, also verified in the statistical analysis, which lowered the
quality of evidence.

c. Some studies were imprecise regarding the amplitude of the 95% confidence interval, decreasing the confidence in the estimated effects.

Caption: Cl = confidence interval; DM = difference of means

This review has some contributions, as it points out the main
parameters and their results currently approached in the scientific
literature in the field. Moreover, it highlights the effects obtained
with laser in comparison with other interventions, thus making
the speech-language-hearing therapists’ clinical practice easier
in this field, in terms of choosing the best therapeutic approach
to reach the desired objective.

Another important aspect is that the most recurrent measure
in the literature, as both the main and secondary outcome, was
the amplitude of mouth opening. Hence, this parameter measure
is greatly important to quantify the results obtained in the laser
intervention. Nevertheless, more robust assessments with
broader criteria to analyze the various mandibular movements
are indispensable.

Some limitations in this systematic review must be pointed
out. The analysis of the studies revealed considerable variability.
This may be due to the characteristics of each study, which
applied rather diverging methodologies (sample size, type of
intervention, power, energy dose, time of application, etc.).
Thus, even though there are some positive effects regarding
the efficacy of laser on TMD, the diversity of methodological
parameters interfere with the conclusions obtained in each study,
whose results are different from and conflicting with one another.

Besides the methodological differences found between the
studies, they had a low quality of evidence, with a considerable
bias in most studies. Moreover, the studies lacked some data,
making it difficult to obtain information for a quantitative synthesis
that would include all the results, enabling a broader analysis.

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138 9/11



Therefore, this study verified that LLL. PBM did not provide
evidence of the effect of LLL on the masticatory function,
although it demonstrated beneficial effects in terms of increasing
the amplitude of the mandibular movements. The LLL therapy
had positive impacts on the increase of the amplitude of mouth
opening, with better results than the other interventions or the
absence of treatment, as demonstrated in the meta-analysis.

Further clinical trials are needed, with more homogeneous,
high-quality protocols, to find new clinical approaches and
scientific evidence that can be replicated, especially in the field
of speech-language-hearing pathology, which had few studies
focused on the masticatory function.

CONCLUSION

This study verified a scarcity in the literature regarding the
masticatory function, as only one study analyzed this variable.
Hence, the information available was not enough to analyze
the effects of the LLL PBM therapy on this function. As for
the mandibular movements, the methodological parameters and
intended outcomes vary widely from one piece of research to
another. In the intervention groups, the LLL PBM had significant
results, which is made evident in the quantitative synthesis of
the main outcome of the amplitude of mouth opening.
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Fotobiomodulagcao com laser de baixa
poténcia na funcao mastigatéria e nos
movimentos mandibulares em adultos com
disfungcao temporomandibular: revisao
sistematica com metanalise

Effects of low-level laser photobiomodulation
on the masticatory function and mandibular
movements in adults with temporomandibular
disorder: a systematic review with meta-analysis

RESUMO

Objetivo: Revisar os efeitos da Fotobiomodulagdo com Laser de Baixa Poténcia na fungdo mastigatoria e nos
movimentos mandibulares, em adultos com Disfungdo Temporomandibular. Estratégia de pesquisa: Busca nas
bases de dados PubMed, Web of Science, Scopus, Embase, Cochrane, Lilacs, Science Direct ¢ Google Scholar,

2

utilizando os descritores: “temporomandibular joint disorders”, “low level light therapy”, “low level laser therapy”,
“mastication” e “mandible”. Critérios de sele¢do: Ensaios clinicos randomizados envolvendo adultos com Disfungdo
Temporomandibular, que utilizaram laser de baixa poténcia e avaliaram a mastigagao e os movimentos mandibulares.
Anilise dos dados: Inicialmente realizou-se a leitura dos titulos e resumos de todos os estudos encontrados. Em
seguida, apenas os estudos selecionados na primeira etapa foram lidos na integra e avaliados quanto a elegibilidade.
Apds a selecdo, foram analisadas as caracteristicas dos estudos incluidos, bem como a sua qualidade metodologica
e da evidéncia. Na metanalise, a média da amplitude de abertura de boca foi considerada como medida de efeito da
intervencdo. Resultados: Verificou-se que os dez artigos incluidos apresentaram resultados muito distintos entre si,
principalmente com relagdo a amplitude de abertura de boca, sendo a mastigagdo avaliada em apenas um deles. A maioria
dos estudos apresentou alto risco de viés, demonstrando uma baixa qualidade metodoldgica. Considerando os seis
estudos incluidos na metanalise, foram identificados resultados significativamente superiores para a fotobiomodulagao.
Conclusao: Devido a escassez na literatura, ndo ha evidéncias suficientes para os efeitos da fotobiomodulagdo com
laser de baixa poténcia na mastigagdo. Ja nos movimentos mandibulares, notou-se que essa intervengao apresentou
resultados significativos, principalmente para o desfecho de amplitude de abertura de boca.

ABSTRACT

Purpose: To review the effects of low-level laser photobiomodulation on masticatory function and mandibular
movements in adults with temporomandibular disorder. Research strategies: Search in PubMed, Web of Science,
Scopus, EMBASE, Cochrane, LILACS, ScienceDirect, and Google Scholar, using the following descriptors:
“temporomandibular joint disorders”, “low-level light therapy”, “low-level laser therapy”, “mastication”, and
“mandible”. Selection criteria: Randomized clinical trials in adults with temporomandibular disorder, using
low-level laser and assessing the mastication and mandibular movements. Data analysis: Firstly, the titles and
abstracts of all retrieved studies were read. Then, only the studies selected in the first stage were read in full
and assessed regarding eligibility. After the selection, the characteristics, methodological quality, and quality
of evidence of the studies included in the review were analyzed. In the meta-analysis, the mean amplitude of
mouth opening was considered as a measure of intervention effect. Results: The 10 articles included in the
review had quite different results one from the other, especially regarding the amplitude of mouth opening, while
the mastication was assessed in only one of them. Most studies had a high risk of bias, demonstrating a low
methodological quality. Significantly higher results for photobiomodulation were identified in the six studies
included in the meta-analysis. Conclusion: Due to the scarcity in the literature, there is not enough evidence
of the effects of low-level laser photobiomodulation on mastication. As for the mandibular movements, this
intervention presented significant results, particularly in the amplitude of mouth opening.

Trabalho realizado na Universidade Federal da Paraiba — UFPB - Jodo Pessoa (PB), Brasil.

! Programa Associado de Pos-graduagdo em Fonoaudiologia — PPgFon UFPB/UFRN, Universidade Federal da
Paraiba — UFPB - Jodo Pessoa (PB), Brasil.

2 Programa de Pos-graduacdo em Linguistica, Universidade Federal da Paraiba — UFPB - Jodo Pessoa (PB),
Brasil.

3 Departamento de Fonoaudiologia, Universidade Federal da Paraiba — UFPB - Jodo Pessoa (PB), Brasil.
Fonte de financiamento: nada a declarar.
Conflito de interesses: nada a declarar.

Este é um artigo publicado em acesso aberto (Open Access) sob a licenga Creative Commons Attribution, que permite
3 uso, distribui¢do e reprodugéo em qualquer meio, sem restri¢des desde que o trabalho original seja corretamente citado.

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138 1/11


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5279-7179
http://orcid.org/0000-0003-3632-2653
https://orcid.org/0000-0002-4877-0835
http://orcid.org/0000-0003-1619-0139

INTRODUCAO

A Disfung¢ao Temporomandibular (DTM) pode ser definida
como um conjunto de disturbios que envolvem os musculos
mastigatorios, a articulagdo temporomandibular (ATM) e
estruturas associadas. Existem diversas causas para essa
disfun¢do, dentre elas estdo os fatores de pré-disposi¢do,
precursores e atenuadores, como hébitos deletérios, alteragdes
oclusais, desequilibrio condilo-disco, estresse e ansiedade®.
Sendo que, de acordo com a etiologia e os sintomas apresentados
pelo paciente, essa desordem pode ser classificada em muscular,
articular ou mista®.

Os sintomas mais comuns dessa desordem sdo os ruidos
articulares (crepitagdo e estalido), otalgias, zumbido, dores na
regido da cabega ¢ pescogo, cefaleia, hiperfungao ou hipofungéo
da musculatura mastigatoria, sensibilidade dentéria, desvios
mandibulares, redugdo na abertura de boca, prejuizos no sono,
alteragdes emocionais, diminuindo assim a qualidade de vida
dos individuos®¥.

Essa patologia tem crescido de forma significativa, atingindo
mais mulheres do que homens, com maior ocorréncia na idade
entre 20 e 50 anos®. Por ter uma etiologia multifatorial, o
tratamento deve ser realizado de acordo com os sinais e sintomas
apresentados pelo paciente, sempre realizando as orienta¢des
adequadas, e considerando que a reducdo de alguns habitos
pode contribuir para a intervengao®.

Os tratamentos utilizados contemplam procedimentos menos
invasivos ou ndo invasivos, como a terapia medicamentosa, terapia
miofuncional orofacial (TMO), tratamento psicologico, placas
interoclusais, acupuntura, eletroestimulagao, viscossuplementagio,
ultrassom terapéutico e a laserterapia; como também, os mais
invasivos, no caso de cirurgias®. A terapia para DTM na éarea
da Fonoaudiologia apresenta-se muito eficaz na reabilitagdo
do sistema mastigatorio e dos movimentos mandibulares,
promovendo uma funcionalidade muscular mais adequada
e equilibrada, utilizando exercicios ¢ técnicas da area de
Motricidade Orofacial™®.

O laser ¢ uma sigla em inglés que, traduzida para o portugués,
significa amplificacdo de luz por emissdo estimulada de
radiagdo. E mais conhecido como terapia com luz, fototerapia
ou fotobiomodulagdo, sendo considerado um dos métodos
terapéuticos mais antigos manipulados pelo homem, podendo
ser classificados em dois tipos: lasers de alta poténcia, que sdo
ablativos; e os de baixa poténcia, que sdo terapéuticos®.

A terapia de fotobiomodulacdo ¢ um tratamento nado
medicamentoso, indolor, ndo invasivo e sem efeitos colaterais,
que tem como principais fungdes a analgésica, anti-inflamatoria
e de regeneragdo tecidual. Transforma energia luminosa em
energia quimica, induzindo mudangas metabdlicas, energéticas
e funcionais, contribuindo assim para a elevagao da resisténcia
e da vitalidade das células®.

Em outras arcas, como a Odontologia ¢ Fisioterapia,
que ja utilizam o laser como tecnologia terapéutica ha mais
tempo, existem varias pesquisas que demonstram a evidéncia
cientifica desse recurso na DTM®'9. No entanto, de um modo
geral, observa-se que os desfechos mais estudados sao a agdo
analgésica e os movimentos mandibulares!!-2%,

Nos individuos com DTM, a dor e o desconforto podem
repercutir negativamente no desempenho das funcdes
estomatognaticas. Em estudo realizado com pacientes com DTM
cronica moderada-grave, por meio de avaliagdo funcional e
eletromiografica, identificou-se uma dificuldade significativamente
maior na mastigagao; piores escores orofaciais; maior tempo
para mastigagdo livre; um recrutamento menos preciso dos
musculos nos lados de trabalho e equilibrio; reducdo do indice
de mastigagdo simétrico; e aumento da atividade padronizada
durante o teste eletromiografico, quando comparados as pessoas
saudaveis®?.

Nesses individuos, os efeitos analgésico e biomodulador
do LBP, atuando nos processos algicos e inflamatérios, podem
ajudar na diminui¢do da dor/desconforto e contribuir para
a performance muscular, diminuindo a sensibilidade nos
musculos mastigatorios e de outros pontos algicos. Assim,
aliado a interven¢ao fonoaudioldgica, o recurso pode permitir
um aumento na amplitude dos movimentos mandibulares,
promovendo melhora na fun¢ao mastigatoria e proporcionando
uma maior harmonia para o sistema estomatognatico®?.

Os estudos secundarios que pesquisaram as evidéncias do LBP
na DTM evidenciam a importancia da terapia de fotobiomodulagao
no alivio da dor e na melhora da funcionalidade mandibular,
como também investigam os efeitos obtidos com a sua associa¢ao
a outras intervengdes. Ao abordar a funcionalidade, as revisdes
realizadas até o momento nao possuem aprofundamento no assunto
e geralmente a consideram como um objetivo secundario®?32%,

Nesse sentido, o presente estudo foi elaborado para analisar as
evidéncias disponiveis sobre o uso desse recurso nos movimentos
mandibulares e na fun¢do mastigatoria, aspectos que se integram
e sdo de interesse central na intervengdo fonoaudiologica em
Motricidade Orofacial, nos casos de DTM. Essa revisao foi escrita
com base no Preferred Reporting Items for Systematic Reviews
and Meta-Analyses — PRISMA™ e registrada no International
Prospective Register of Systematic Reviews (PROSPERQO), sob
o nimero CRD42020187091.

OBJETIVO

Desta forma, a proposta deste estudo foi realizar uma revisao
sistematica sobre as evidéncias da fotobiomodulagdo com laser
de baixa poténcia, com o objetivo de investigar os efeitos dessa
técnica na fungdo mastigatdria e nos movimentos mandibulares
em adultos com Disfun¢do Temporomandibular.

ESTRATEGIA DE PESQUISA

A construcdo da estratégia de busca foi realizada com a
orientagdo de uma bibliotecaria, servidora da Institui¢ao de
origem, sendo adaptada para cada base de dados, utilizando
os seus descritores especificos. Os termos foram selecionados
a partir da busca nos descritores Medical Subject Headings —
MeSH da PubMed e dos EMTREE Terms algoritmo da EMBASE,
considerando a patologia pesquisada, a intervengao e os desfechos
incluidos na revisdo.

Optou-se por utilizar uma estratégia de busca simplificada,
escolhendo os principais termos indexadores disponiveis no
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Tabela 1. Estratégias de busca utilizadas nas bases de dados

Estratégia

Base de Dados

Search: ((“temporomandibular joint disorders”) AND (“low level light therapy”)) AND (mastication)

PubMed

(“temporomandibular joint disorders”[All Fields] AND “low level light therapy”[All Fields])
AND (((“masticated”[All Fields] OR “masticates”[All Fields]) OR “masticating”[All Fields])
OR “mastication”[MeSH Terms]) OR “mastication”[All Fields]) OR “masticate”[All Fields]) OR
“mastications”[All Fields]) OR “masticator”[All Fields]) OR (((“mandible”[MeSH Terms] OR
“mandible”[All Fields]) OR “mandibles”[All Fields]) OR “mandible s”[All Fields])

((“temporomandibular joint disorders”) AND “low level light therapy”) AND “mastication” OR

“mandible” “([Quick search])- Busca Rapida

(tw:(“temporomandibular joint disorders”)) AND (tw:(“low level light therapy”)) AND (tw:(mastication))

OR (tw:(mandible)) ([Titulo, resumo e assunto])

“temporomandibular joint disorder” AND “Low level light therapy” AND mastication OR mandible OR

mastication*) ([Todos os campos])

ALL= (Temporomandibular Joint disorder* AND Low level laser therapy* AND mastication* OR

mandible*) ([Todos os campos]))

ALL (“temporomandibular joint disorders”) AND ALL (“low level light therapy”) AND ALL (mastication)

OR ALL (mandible)) ([Todos os campos])

“temporomandibular joint disorders” AND “low level light therapy” OR “low level laser therapy” AND

“mastication” OR “mandible” AND “Randomized Controlled Trial”

“temporomandibular joint disorders” AND “low level light therapy” OR “low level laser therapy” AND

“mastication” OR “mandible” AND “Randomized Controlled Trial”

Embase
Lilacs
Cochrane Library
Web of Science
Scopus
Google Académico

ScienceDirect

vocabulario (tesauro) das bases de dados, pois com o teste prévio
da estratégia de busca, percebeu-se que esses eram suficientes
e permitiam a recuperacdo dos estudos elegiveis.

A busca foi realizada nas bases de dados: PubMed, Lilacs
(via Biblioteca Virtual em Satde), Web of Science, Cochrane
Library, Embase, Scopus, Science Direct, ¢ realizou-se uma
pesquisa adicional a literatura cinzenta, no Google Scholar e
Open Grey. Também foram analisadas as listas de referéncias
dos artigos incluidos no estudo, assim abrangendo alguma
referéncia adicional que ndo tenha sido identificada durante a
busca nos bancos de dados. Além disso, foi realizada a consulta
no Registro Brasileiro de Ensaios Clinicos, na tentativa de obter
mais informagdes acerca dos estudos incluidos e identificar
possiveis estudos em processo de andamento. A Tabela 1 apresenta
as estratégias de busca utilizadas nas bases de dados.

Foi realizado o gerenciamento das referéncias e a remogao
dos duplicados por meio do software online (EndNote Web).
Todas as pesquisas nos bancos de dados foram realizadas entre
os dias 18 € 20 de maio de 2020. E foi realizada uma atualizagao
da busca no dia 16 de setembro de 2020.

CRITERIOS DE SELECAO

A questdo norteadora para a elaboracdo dessa revisao foi baseada
na estratégia PICOT, sendo P- populagio — adultos com Disfuncao
Temporomandibular; I — intervengdo — Fotobiomodulagao com
Laser de Baixa Poténcia; C — comparador — Outras intervengdes
ou auséncia de intervengdo; O — outcomes — medidas da funcdo
mastigatoria e/ou movimentos mandibulares; T — tipos de
estudos — Ensaios Clinicos Randomizados. Assim, resultou-se na
seguinte pergunta: “Quais os efeitos do Laser de Baixa Poténcia
no desempenho da funcdo mastigatoria e nos movimentos
mandibulares em individuos com DTM, comparado a outras
intervengdes ou a auséncia de intervengao?”.

Foram elegiveis artigos originais com delineamento de
ensaio clinico randomizado, sem restri¢des de periodo de tempo
ou idioma. As pesquisas envolveram adultos com idade entre
18 e 60 anos, com diagnostico clinico de DTM, intervengao
com utilizacdo do LBP e que avaliaram a fun¢ao mastigatoria
e/ou os movimentos mandibulares. Foram excluidos os artigos
com outros delineamentos, com criangas ou idosos, com texto
completo indisponivel, com presenga de outras comorbidades
ou tratamentos associados e aplicados simultaneamente ao laser.

Tais aspectos foram selecionados com base na faixa etaria
utilizada na maioria dos estudos da area, levando em consideragao
o desenvolvimento do sistema estomatognatico ¢ as modificagdes
decorrentes do processo natural de envelhecimento, e como
esses aspectos poderiam influenciar na mensuragao dos efeitos
da intervencdo. A presenca de outras comorbidades e de outros
tratamentos associados simultaneamente a aplicagdo do LBP
também impossibilitariam uma andlise mais precisa dos resultados
obtidos. E os principais desfechos elegidos se justificam pela sua
relevancia clinica na terapia fonoaudiologica nos casos de DTM.

ANALISE DOS DADOS

A seleg@o dos estudos envolveu duas etapas, sendo ambas
realizadas pelos mesmos investigadores, de forma independente.
Primeiramente, foi realizada a leitura dos titulos e resumos
de todos os estudos encontrados, com exclusdo daqueles que
ndo se adequavam aos critérios de elegibilidade previamente
estabelecidos. Na segunda etapa, foi realizada a leitura dos
textos completos. Em ambas as etapas, foi verificada uma forte
concordancia interavaliadores, por meio do Coeficiente Kappa
de Cohen. As discordancias foram discutidas entre os autores em
ambas as fases do processo de revisdo e quando ndo ocorreu o
acordo final entre os mesmos, um terceiro revisor envolveu-se
no processo, realizando independentemente a leitura dos estudos,
bem como o julgamento da elegibilidade.
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Na fase de extracao dos dados, as informagdes também foram
coletadas de forma independente pelos dois revisores, sendo
elaborado um instrumento especifico para essa etapa ¢ realizada
a conferéncia dos dados em uma reunido de consenso. Os dados
dos artigos selecionados foram tabelados de acordo com algumas
caracteristicas: autor, pais, amostra, objetivo, pardmetros de
intervengao, uso do RDC/TMD, tipo de intervencgao, desfechos,
resultados e conclusdo. Quando os estudos apresentaram dados
incompletos ou ausentes, os revisores entraram em contato por
meio do e-mail disponivel para correspondéncia, buscando obter
todas as informacgdes pertinentes.

A qualidade metodologica dos estudos incluidos foi avaliada
individual e independentemente por dois revisores, de acordo
com a ferramenta da Cochrane Risk-of-bias tool for randomized
trials (RoB 2)®9. E a analise da qualidade da evidéncia foi
realizada por meio do Grading of Recommendations Assessment,
Development and Evaluation (GRADE)@7,

Para a metanalise, a medida de efeito da intervencdo
considerada foi a média da amplitude de abertura da boca,
pois verificou-se que era o principal parametro utilizado para a
avaliacdo dos movimentos mandibulares, na maioria dos estudos
incluidos. Apenas seis estudos apresentaram em seus resultados
a média, desvio padrdo e o nimero de participantes de cada
grupo, contribuindo diretamente para a sintese. Ja na avaliagdo
da fun¢ao mastigatoria, apenas um estudo incluido considerou
esse desfecho. A medida utilizada para fazer a metanalise foi
a média e o desvio-padrao, por meio do método do inverso da
variancia, no software estatistico R.

RESULTADOS

O detalhamento do processo de busca e selecao dos estudos
estd apresentado na Figura 1.

Dos dez estudos selecionados, cinco sdo brasileiros!!-!9
e cinco sdo internacionais'2??. Dentre os trabalhos nacionais
incluidos, quatro sdo do estado de Sdo Paulo:!3% ¢ um do Rio
Grande do Sul®. Com relagdo aos demais artigos, trés sdo de
Istambul, na Turquia®'329 e dois de Teerd, no Ird!”!,

O tamanho da amostra teve uma variagdo entre 151% a
82 participantes'®. Quanto ao protocolo utilizado para o
diagnostico da DTM, oito utilizaram o Research Diagnostic
Criteria for Temporomandibular Disorders RDC/TMD!!1420)
¢ dois ndo apresentaram qual foi o instrumento utilizado para
o diagnéstico>1¥),

Sobre a fung@o mastigatdria e os movimentos mandibulares,
seis estudos tiveram como um dos desfechos a amplitude
de abertura da boca isoladamente!!>141617:19 " trés analisaram
os movimentos protrusivos, de abertura ¢ excursdo lateral
de mandibula®182% ¢ apenas um deles abordou a funcéo
mastigatoria’®. O detalhamento das caracteristicas dos estudos
incluidos, bem como os seus principais resultados e conclusdes
estd apresentado no Quadro 1.

Dos estudos que apresentaram resultados significativos com
relacdo a amplitude de movimento mandibular, verificou-se
que quanto maior a dose utilizada, os efeitos eram imediatos e
mais expressivos, com mensuragdes entre a primeira, quinta,

N/ N
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Figura 1. Fluxograma do processo de busca e selecdo dos estudos

décima, décima segunda sessdes e até um més apos a intervengao
com laser.

Alguns estudos apontaram que os resultados de amplitude de
abertura da boca ndo foram estatisticamente significativos entre
os grupos!>141617.19 - Com relagdo aos movimentos verticais,
de excursdes laterais e protruséo, trés artigos!*!329 mostraram
resultados estatisticamente significantes.

Apenas um estudo incluido avaliou a fun¢do mastigatoria,
demonstrando que a terapia de fotobiomodulagdo com LBP
combinada com os exercicios oromiofuncionais ¢ mais eficaz do
que apenas o LBP isolado, com redug@o dos sinais e sintomas da
DTM e melhora dos movimentos mandibulares. Nesse estudo,
os resultados dos escores gerais de mobilidade e de fungdes
indicaram resultados inferiores no grupo tratado apenas com a
laserterapia, com diferengas significativas entre os grupos'.

Dos dez estudos incluidos, nove deles foram agrupados
para a analise quantitativa dos resultados, por apresentarem a
medida de amplitude de abertura da boca, sendo que, destes,
apenas seis puderam ser utilizados na metanalise. Verificou-se
que os estudos eram muito distintos entre si, principalmente
com rela¢do a amplitude oral maxima.

Na andlise quantitativa, pode-se observar que o losango do
final do grafico reflete a combinagdo dos resultados. Como ele
esta do lado direito e ndo tocou o eixo, o tratamento com grupo
experimental ¢ melhor, ou seja, mostrou resultados significativos.
Ja o valor da coluna diferenga de médias (MD), revela que o
grupo experimental foi melhor 2,78 pontos numa escala de
0 a 100 nos modelos aleatorios. Com relacdo a heterogeneidade
entre os estudos, I = 60%, indicando heterogeneidade moderada.
A Figura 2 apresenta o detalhamento da sintese quantitativa.

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138 4/11



‘BIOY|OW BSSD
Jod |oAesuodsal
opis 48} epod
OAl}e|NWINDE O}19)0
0 @ eloueoliubls

(0100°0>d) se0sSsas sk aiud
eloueoiubis ap edualajip BpesUOdUS
10} ‘OjuBjUS ON “(SIUBIEANOSdSSI
‘160°0 = d © 098°0 = d) ojelpawI
oy.ye o opuinjoul ‘sodnib so
aJjus 9jUBOIIUBIS BIUSWEDNSIIE}SS
eduaJsylp 8Anoy oeu anb noJisuowsp
VAONY V "djuswennosdsal ‘SN L

Io0p

'908} Bp OpE|

eped Wa SoNuUIW § slueInp
‘SBINPOLIEA 8P SOJUBWIAOW
woo ‘AWQQ| op erouglod

“BOJUQIO BOlUgBOIW
NLQ woo sejusioed
ap ojuswelel}
ou [8AJU OXIeq 8P

66} OBU OJ2IPBLLI o Jose] sodnub sou ww g/ © 9°/y | op epepisusiul & SNIL © Jose 9 WO/ My op EPIES BN opeuwJojul JosB| & BIdiRI0} BP 6 ol iseig
= b : Opuss ‘WW /1 9p [BUl} BIPOW & B00Q Bp BINUOQR Wwo9 ‘Wuy06 B 0E8 P BPUO OEN : :
o}eye o sew ‘N1d ! (SN31) esuenosuel}
SN3L odnub ou ww gy @ J18seT ap apnydwy ap ojuswidwod 0 Wod
Bp SeWwoIs @ B X . . BSOAJOU BOLIIDID
odnib op ww g opuss ‘Ww G‘gi SBUBWISS { S)uBINp ‘BUBWISS 4
sleuls so Jiznpail : oede|nwise ep
op [eI01UI BIP9W) BOOQ BP BINLISGE Jod sazon ¢ ‘saosses
W9 S9ZEedlyd WEIO} eloeoye e Jesedwo)
seidele; SE sequiy op epnyjdwe eu eAeoyiubIs 0| sepezijeal weio4
' BJoyjaw ewn aAnoH “(5o‘o > d)
sodnib so soguie ap B20q ep
eINpage ap spnyijdwe eu ojuswne
weJlejsuowsp sopeynsal sQ
‘[leJodway Je|ngipuewoiodway
. ‘(@L2'0= Ou | @ Je}essew ojnasnw op wapIosap Woo
mwonwmﬂwﬁﬁwgm d) ojuswejel) 0 8jueINP OAlFROIIUBIS sojuod gz wa |0} oedeo|de sajualoed ap
mcvm>_vmw_ uBIS ojuswne weJsejuasaide oeu sodnib Jop v od Vv ‘MWOQQ | op elougiod 8 B20Q Bp BINPagR
trEonIud! SO SOQLWE anb opuBJISPISUOD ‘BUIXO] | ©p SpepIsusiul @ v oah ,Wo/P 08 op wabesop wod opeuwJojul B Weollpow sa|e @
sjuswedlsiielss edlujiniog ‘ Sk liselg .
eIoyOW odnib o o Jese] odnib o anus ©00Q Bp BINHOQE BUIXO] © JosET wuQgS 9p O 104 OpEZI|IIN oBN as @ [elosejolw e 1o I4eD o
weselussaide oeu ajueolubis eonsnEISe BOULISYP ap apnydwy : Bpuo ap ojuawdwod O JOp Ep Ojusweel}
mm_aw\_m SBnD St BPEJJUODUS 10} OBU ‘©00q BP ‘oedeol|de epeo a5jus ygy ou eojuj|njoq
: V psv einpage op spnyjdwe e oedejes w3l 9p sOoJeAsdlul WS sepezijeal BUIXO1 © 497 Op
‘segdeo||de ; welo osn o Jesedwo)
‘lesodws} ou §
9 J9}9sSSEW OU ¢ ‘sale|ipuod
sojuod G Wae enujjuod ew.oy
‘BOIISIIR]SS BAUBISYIP op O.Umo__Qm 10} J8sE| O WO "Jose| op segdeo|de
6P %G — SPEPIEIOIE] [ABLEA EJed /P 0°GO L op oessiwse e esed se sode o ajueinp
. ° : - Jejnosnw sopunBas g @ sopunbes ‘sejue SBWOUIS &
sase|ngipuew 0]90X8) S90dk||eAE SE 8Jjud WaquWe} .
N oeded|ed ejad ogaoeld 0¢ 104 oedeolde ap odwsa} Sleuls sop apepiaelb
sojuswiAow 8 (eAneoniubis ogu :einpage . .
SOPEBOOAS o Jose] op 0 ‘;WO/[ G‘ZG op @sop e e Jesedwod
sop apnyjdwe e %G ap eAleoubis eduaisyip ’ .
X S0S040|0p sojualelip BiEd "WU 08/ 9P 10} OPEZI|IIN wis o Jeoyiuenb (o172 |Iseig wy'[e 19 eAllS
nojuswne 447 :oesnJjoid ap sieneLeA se esed .
. SBWOJUIS suabesop epuo op opuswdwod o @ “e|nolpe-eijul
0 anb ninjpuod 0]90Xd) ‘S9SOP Sk B % | 9P [9AIU .
) sale|ngipuew senQg ojuod Jod nouea oedeolde Jejngipuewoiodwal
opnise 9)s3 woo ‘sodnib so aljud sayueoiiubis B
SOJUSWIAOI op odwa} 0 ‘AW 0L op oedunysip woo
ojusWedl}sijeIsa seduaisyip
104 seodeo||de se ejueInp SONPIAIpUI WS dg1]
NoJISOW BIOUBLIBA BP BSI[eue Y
oAljisodsip op eibisus v op 0O}19}o O JeljeAy
‘SBUBLUSS G djUBINP ‘BUBWISS
Jod sezaA senp sepezijeal
‘S90SS9S (| WEIOH
oeduaniaul
oesnjpouo) sopeyjnsay soyoaysaQg op odjL oeduanialul 9p sodlpweled | QNL/Oad oanalqo (u) ensowy sied Joiny

$80SN|0U0D & sopeynsal siedioulid ‘sopINjoul SOPNISe SOP SBOlISIB1OBIR) | 0IpeND

5/11

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138



‘eolbojooewe) ‘oy|ieb-sojuod sou enujuod
OBU 9 BAISBAU| o es|oaid ew.oy ap opeolde
OBU BZaJNjeu ens ‘sodnib . 104 Jase| O "ojuod epeod wa .
©00q BpP BINHSCE [e1oejoiW
BU 9seq Wod SO 2Jjud senljeolubls sedualayip SQ| op oedeinp & MW 00E
. ap apnydwe 8 Jop ep ojuswejel}
Ojuswelel} OWOD | SEPEONIUSP! WEIO) OBU © OjUSWE}R} . op eples ap elougiod ewn
BAlJEUIS)E BLN 0 sode ‘sieolpan sase|ngipuew (d@7) oesse.d & Stesnjooseul ‘,Wo/Pg op wabesop woo wis ou sesnjoo seoed 0 elnb. :
! 0 1eol ! g ! 14 inbing CONLRER40)
Jop op Jelwij op | seoe|d o Jese] . wo9 of-esedwod o
Jas opuspod SOJUBWIAOW SOU SeAljedliubis (wuQgzg) oyjawianelyul
. oedeulwIelep o Jose| op
slesn|ooJajul ojusLWEDIISIjeISa seloyjew . 0 10} OpeZI|Iin BPUO 8P
[euolouny swex3 ! BIOUQIOYD B Jel[eAy
seoe|(d se weJejuasaide sodnib so soquuy opswLdwod O "BUBWAS
ojuenb zeoye Jod sezon g ‘se0ssas
OE} |0} JOSET O 0| Sepezijeas weio
‘ozeld obuoj
e ojusweyuedwooe
‘(seoneubolewolse ou @ ojuswejel) o
sa0duny sep . sode ajuswelelpawl
. [edodway o JsjesseW
sale|ngipuew oyuadwesep seweJboid sop wn
SOjUSLWIAOW SOP o apepl|iqow SONos Sou & N1V Ep BpED 9p SO}9J0 SO
: iy s[eoo| G Wwe opeoljde |04 :
eioyjow @ N1Q ‘eanysod ‘0}o|dwod L o JEDIJLISA "SOIDJ0IoXD
i JWO/P L -+ 09 81jUS OpUBLIBA
Bp SeWwoIs @ sodnib so / elougJede) OWNL op 21BI5US b SOEDISUS SOE OpeuIquod
sleuls sop oednpaJ | aljus soAlleolIublS ajusWwedlisiieIse [e1oejoi0 ojoo0jo.id & o BIoUs oﬂ mu U.E P ogeoe|d oe @
w9 ‘ope|osl 497 | Sopelnses opuesisow oeu ‘ogeoe|d [euooUNJOIW O + ogeoeld o o P M09 wis ‘497 woo seuade 28 JIseig . )
K . BpUO 8p opuswLdwod . [e 10 opeyoep
o seuade anb odnub op so anb soxieq siew We.oy ope}se ‘Yop {JoseT] seuade P WUQJ B BNURUGO ojuswelely oe (OINL)
op zeolo slew 340INY 0j02010.d Op sope)nsal sO ep eAnalgns {INO soI0J0Joxd oBssIg .mEmE_mnmN:_:_u [BUOIOUNJOIWIOIO
10} SOPEUIqWOD opepIsusiul + Jose] eldeJs} ap ojooojoid
. slodep o seip 09
IO SOIo]0I9%8 oededjed e oe opeJsedwod
SO W02 dg71 0 Jop ‘inL1aep SHIBINP SjUSLBHBLISS dg1 @ (NO) steso
S90SS9S Z| WeIoH :
apeplreib ep sooldeseioiw
oedellereoiny SO|0]0JOXd SOpP
oedeuiquiod ep
eloeole e Jeblisanu|
'sodnib
SIop sou noJoyjaw
©00( Bp BINMSCE | )
ap apnyjdwe v 'sodnib so aiuse ealjeoiiubIs w&m_:n_b_m,_m_.:_oeo due;
‘NLA ep sjuepw] edusisyp opuelisOW OBN “(vA3) "MWQO | 8p efougiod mmomcém_n woo
olne ojoadse ojod | "ajusWEAI}Oadsal ‘WW i @ WW €9 | ealbojeuy [ensip 9 ;w9 Jod sa|nol 7 8p eples m.me_omn_ op
‘sopejnsai sop (SN3N) oodL9|0IW JopEINWIIST Op B[eosy o NIV Wwoo ‘Wuy06 B 0E8 9P oEmE_Emb ou
as|[eue eu E|9INED 9 ajuUBWEA[0adSsal ‘WW H'6i & W Bp 8 Je|nosnw SN3IN @ Jose] | epuo ap ojuswdwod woo wis ( ) GOS0 6L |Iseig e M\ﬂymmo
9S-NOpPUBWIODaI £‘9 ep weJo} Jose] odnib o esed oeded|ed ‘eooq ‘S90SSaS Zap ap [B10} wn m;umq_dw,_m:E_h\:_E_ o €3 A
sew ‘eojugbolw apnyjdwe ap [eul} 8 [EIOIUl SEIPAW SY Ep einyage wae ‘euewss Jod sazan saJ} _o 5 m_oc_m om
NL1Q Ep Ojuswejel] | "eo0q EP BINHAgE 8p apnjdwe eu ap apnydwy epez|eal 10} eldesopase| mx_w o0 \_mww o
Ou SozZEOld OBS | OjusWINe weJeuasaide sopeynsal sQ mumv_m:wwm e \_m___mw/.\
(SNIN @ Josen) o ’
seldeJe} se sequie
anb as-ninppuo)
oesnjouo) sope}jnsay soyo9ysaq omMMMM.M.E_ oeduaniajul ap sosdweled | AWL/Oad oAnalqo (u) ensowy sled Joiny

:0BdENUIIUOY *| 01pEND

6/11

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138



‘'sopeulw.alep
-9.4d sojuod sou @ ‘lejodwa} 8 Js1essew
sosoJojop sojuod so|nosnw sop sojuod ¢ we
sou oedeolde e "Jop ep eAnalgns 9 Jop ep sojuod salorew i
‘ . (rerosejoiw Jop)
aljus eduaisyIp . epipaw o ‘oessaid | ‘sopeujw.slep | sou epezieaJ loj oedeolde
da7 . BO|UQID BLIoebISBW
@ANOY OeN Bp epipaw 8 -2.4d soyuod Vv 'S 0} 40d MW 00E 8p
. ap sodnib sou ajusweaireoyiubis . . Jejnasnw Jop wod
sejuexejoliolw @ dan ‘(oesnmoud wa @ ‘op eples ap e1ouglod o ,wo ©2
weJeloyjsw oesnJjoid . ) wis sajusioed ws Jop ap 0g einbun. .
soolsobleue soyeje . sleloje| $90sINOXa ap sojuod /1€ Op 9SOp W0 {(WwuQzg) [e 19 Ipjeoues
SIeJole| S90SINIXD ‘SIedIUaA ; sojuod saJolew sou
SNas SOE OpIASp opnyiidwe) salolew oy|awanelul O 10} opezi|iin
. SaJe|ngipuew SOUSWIAOW SO dg1 op oedeoide
sale|ngipuew e[ngipuew ap Sou Jose] Bpuo ap oswudwod Q
. . Bp O}94d O Jeljeny
sojuswiAow opepl|IqoN Sow | @juelnp ‘eUBWSS
soe oedejas we Jod sazon g sepezijeal
soAlsod sojee ‘S90SS9S Z| WEeIOH
nojussaide 497 0O
‘odnib epeo wa ‘ouJsiul oaploblsid
00 oedelene op sodwe) sejusisyip SO ojnosnw op oedlasul BU
2o ein mnm ° aJjus no opnjse ap sodnib so anue [eJodwa) op ¢ ‘elessew
P einieqeE op oueoubis eonslielSS BSUBISHP 'sale|nojue op ¢ ‘INLY ep sood
opnyjdwe e oedejai X o 1A @ 81Pe0s}so
NnoJ}sow Oeu asijeue y "ogeoe|d sopinJ @ Bo0Q ogeoe|d we wo/ry'e ‘ouod Jod
wa eAleayiubls . ep ojuswejel} ou ©)
W09 OJusWelel} ou (%G ap eioyjow) ep Binpaqge @ eamundnoe 19 ‘Mw Qg op erougiod wis (14 el| .
eioypw ¢ ‘ . ¢ dg7 op eloedls [e 18 luepe
ww/‘pg eled WWG‘EZ op o JoseT op epnydwe JoseT YaseT] W09 ‘0}ejuo0d ap BwlO}
weJejuasaide . X e Jebiisanu|
08U 00oeld & odnub ou (%8 ap ojuswne) ww/‘Le Jop 9p neJn wa opeol|de 10} Jose| O
gu 0gooel eJsed WWZ‘6g 9p Nojuswne Booq ep ‘SBUBLUSS 7 8lUBIND ‘BUBWISS
Jase] sodnib sO .
BINUSCE 9P BIpoW apnyidwe e ‘YaseT] Jod sazaA ¢ sepez|eal
op oedeojde ap saossas g| sody ‘S90SSaS g | Welo4
*09PIOISELIOPIS|O0UIR}SS OU
| @ [esodwa) ouU | ‘Y9}9SSBW
ojnosnw op sojuod g wa
‘BINgIpUBW ‘enuilUOD BULIO) 8P BpEZIjeal Jejnosnw wablio ap
‘ogaoe|d odnib 'S|elaje| S90SINIXd Ep apepljigow 104 oedeojde vy 's | Jod NL1Q ep Ojuswejel}
Op SOpE}NSal SOB | & SIEJIUSA SaJe|ngipuew sojuswirow | (YA3) eoibojeue ogeoe|d ‘MWOOE op erougiod 8 ;wo wr ou epjes ap elougiod einbin @'l 10 Biyoy
saJoladns oes SOU SeAJeoljIUB|IS ajusWEedI}S|Ie)}Sa [ensIA e[eosa 9 Jose /'8 9P 9SOp W09 ‘(Wwupgs) 'S MW 00€ ‘;Wo/r € or : 'L -uad¥ oD
J9SET] Op SOY8d SO | Seroy|aw noJisuowap Jase] odnib O ‘(d@) oessaud OY[SWIdARILUI O 10} OPEZI|IIN ‘Wu g8 Wod 491 op
Jod Jop ap Jelwir Bpuo ap ojuawdwod el1oeolo e Jebisanu|
O 'SBUBWSS ¢ djueInp
‘eluswelelp sepezijeal
‘Jose| op S90SSaS (] WEIOH
(e69°0=d)
sow | ap ojuswinbas ou OeuU Sew
‘Wia ‘(200°‘0=d) sogeoe|d sodnib sou anb
euU saJejuswaldns | Jolew o ajueodyubis 10} SNIL © JoseT
o sasejuswa|dwod op sodnib sou 00q EP BINHOgR . R
. ‘e, . . $ 09 8ueInp ‘MS'0
SEAIJEUIS)[E 9P op |oAeLIBA Y *(8g/‘0=d) sogeoe|d ©00(Q Bp BINUSCE SN3IL
ap enuuod erouglod ewn .
SEIS)} SepepI[epow SO aJjus dueolIubIS BOlISIIBISO ap apnyidwe ep ogeoe|d W05 ‘Wi oD 101 ODEZININ NLQ Seu SNIL ep
Jas opuspod ‘ozedd | BHUSISYIP BLNYUSU EPEIJUODUS |0} o elojeblisew 9 SNIL eoUO mo ww:mmp:m&ﬂo 1 wis 9 497 woo eidess) or =7]] wy'le 1o les
ouNd Wa |NLJ ep oeN ‘sedeje se sepo} we (0zg‘0=d) eJNjE|NOSNW Bp ‘Jose op .U P o1 : O Bp 090 O Jeleny
. euewss Jod eJoy elow
SBWO]UIS © SleuIs SN3L @ dg1 sodnib so anus ope) ogeoe|d YeseT
P S90SSOS 7 WEIO
S0 Jejoyjow waepod | seAireoyiubis sedualajp aAnoy oeN
SN31 ep 8 JoseT “(¢610=d) eseq ap eyul € ogdE|RI
op SoU9ye SO wo sow | sode aAsjuew as Oeu
‘ojuejuUL OU ‘odwa} O WOD noJoy[ow
B00( Bp BINUSCE 9p apnijdwe v
oeduaniaul
oesnjpouo) sopeyjnsay soyoaysaQg op odjL oeduaniajul 9p sollpweled | QNL/Oad oanalqo (u) ensowy sied Joiny

:odenuiuo) | olpenp

7/11

Maximo et al. CoDAS 2022;34(3):¢20210138 DOI: 10.1590/2317-1782/20212021138



Experimental Control
Study Total Mean SD Total Mean SD
Da_Silva_et_al_2012 30 3448 48250 15 3169 4.3660
De_Carli_et_al 2016 8 41.61 1.4040 7 37.08 0.9390
Kato_et_al 2006 9 45.08 . 9 4460 .
0Oz_S_et_al 2010 10 44.40 55700 10 4245 64650
Rohlg_BG_et al 2011 20 : .20 : :
Madani_et_al_2019 15 39.80 8.8000 15 35.75 9.8600
Seifi_et al_2017 10 40.84 2.6550 10 37.86 2.1650
Sancakli_et_al 2015 20 39.00 29700 10 38.70 2.6400
Kogawa_et_al_2005 9 4530 . 10 4785
Fixed effect model 131 106

Random effects model
Heterogeneity: 12 = 60%, t° = 2.2217, p = 0.03

-10

Legenda: MD = Diferenga de médias; SD = Desvio-padrao
Figura 2. Forest Plot da metanalise dos estudos

Os estudos incluidos apresentaram bastante heterogeneidade
metodologica. Cinco artigost!!31417:18) apresentaram uma
classificagdo geral de alto risco de viés, dois foram classificados
com algumas preocupagdes!®2? ¢ trés considerados de baixo
risco>1319 pela avaliagdo de qualidade aplicada.

As principais limitagdes metodoldgicas encontradas nos
estudos foram relativas as informagdes ndo contidas sobre a
geracao de sequéncia aleatoria, ocultagdo de alocagdo e cegamento
de participantes, conforme exposto na Figura 3.

Como a revisdo utiliza desfechos provenientes de ensaios
clinicos randomizados, a avaliagdo da qualidade da evidéncia
foi iniciada com pontua¢do maxima, sendo posteriormente
rebaixada em alguns parametros, conforme o Quadro 2.

Os resultados evidenciaram que a comparagao do laser com
as intervengoes de toxina botulinica tipo A"? ¢ estimulo muscular
microelétrico (MENS)!¥ néo apresentou resultados significativos
com relagdo ao desfecho de movimentos mandibulares. Ja ao
comparar a estimulagdo elétrica nervosa transcutidnea (TENS)
e o LBP, em um estudo mostrou-se eficacia de ambas as
terapias, havendo diferengas entre os grupos apenas no efeito
acumulativo'¥; e no outro, ndo houve diferengas significativas
entre os grupos LBP e TENS, em todas as etapas!'”.

Quando houve comparagdo entre duas modalidades de LBP
diferentes ou com o grupo placebo™!*1%) percebeu-se que os
resultados foram significativos e superiores para os grupos que
receberam a intervenc@o. No trabalho que comparou o laser
com a TMO"9, identificou-se grandes resultados desta terapia
de forma isolada, mas nao foi combinada a terapia de LBP,
podendo ser uma possivel alternativa para que se obtenham
resultados mais significativos.

Verificou-se que um importante aspecto a ser considerado
diz respeito a dose utilizada, pois alguns estudos utilizaram uma
dose baixa, entre 1,5J — 3J, que para os objetivos propostos,
talvez ndo trouxesse significancia, sendo necessario uma dose
maior. Considerando tais resultados, percebeu-se uma grande
inconsisténcia entre os estudos incluidos, bem como a presenga
de falhas metodologicas, fazendo com que cinco dos estudos
ficassem com alto risco de viés, abaixando assim a qualidade
da evidéncia e a ndo confian¢a dos mesmos.
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Figura 3. Classificacdo geral e categorizagéo de qualidade dos estudos
incluidos

Também houve grande variabilidade no protocolo de laser
utilizado em cada estudo. Com relagdo ao nimero de sessdes, 0s
estudos mostraram que ha um equilibrio entre 10 a 12 sessoes,
como preconiza a literatura, pois ¢ considerado o niimero de
sessdes adequado para que se obtenham resultados significativos.
Levando em consideragdo a periodicidade das sessdes, observou-
se uma variagao entre uma vez por semana, todos os dias durante
quatro semanas, cinco semanas ou quinzenalmente.

Com relagdo ao comprimento de onda, existiu uma variagao
de 780nm a 904nm, identificando assim que todos os estudos
utilizaram o comprimento de onda infravermelho. A maior
dissemelhanga entre os estudos foi quanto a dose aplicada,
que variou entre 1,5 J/cm? a 105,0 J/cm?, a depender do
equipamento que foi utilizado. Assim, os estudos revelam o
quanto sao heterogéneos, sendo necessario que, nos proximos
ensaios clinicos com laser, sejam escolhidos protocolos mais
homogéneos e com um maior rigor metodolégico, para que os
resultados possam ter uma evidéncia mais confiavel.

Dos 10 estudos, cinco sdo brasileiros'"!'>, mostrando que
o Brasil tem forte publicag¢@o na area da Fotobiomodulagdo e
DTM, como também, trés estudos integram o mesmo grupo de
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Quadro 2. Qualidade da evidéncia (GRADE)

Sumario de Resultados

Fotobiomodulacao com LBP comparada ao Placebo ou outras intervencées para Disfuncao Temporomandibular

Paciente ou populacao: Disfungdo Temporomandibular
Contexto: Movimentos mandibulares e fungdo mastigatéria
Intervencao: Fotobiomodulagédo com LBP

Comparacao: Placebo ou outras intervengdes

Desfecho Efeitos absolutos potenciais (IC 95%)
N° de Efeito relativo Sem Com

e Certeza O que acontece
participantes (IC 95%) Fotobiomodulagao | Fotobiomodulagéo Diferenca q
(estudos) com LBP com LBP
Movimentos A Fotobiomodulagao
mandibulares o 4 DM 2.78 mm com LBP pode

. . A média dos A média dos . aumentar/ter pouco
avaliado com: : : mais alto )

movimentos movimentos : o000 ou nenhum efeito
Abertura oral - . . . .| (1.12 mais alto b .
o mandibulares foi | mandibulares foi . MUITO BAIXA 2b¢ | nos movimentos
N° de para 4.44 mais .

L . de 37,25 mm de 40,03 mm mandibulares mas
participantes: 160 alto) A =
(6 ECR) as evidéncias sao

muito incertas.
O estudo apresentou
alta qualidade
metodoldgica,
entretanto seria
Funcio necessaria uma
mas%i atoria analise especifica
avaliagc]:lo com: O estudo apresentou apenas a andlise dos escores totais das funcdes estomatognaticas, da mastigagao, bem
Protocolo AM.IOFE identificando que o grupo de intervengcédo com Fotobiomodulagdo com LBP nao [SPISISP IS ] como a combinacdo
N° de obteve resultados significativos apés o tratamento. Ja na comparagéo entre os ALTA com outros estudos.
articioantes: 39 diversos grupos de intervengao, foram identificados resultados significativos. Desse modo, nao
(p1 ECFIRO) ’ existem evidéncias
suficientes para
os efeitos da
Fotobiomodulagéo
com LBP na fungéo
mastigatoria.

Graus de evidéncia do GRADE Working Group
Alta certeza: estamos muito confiantes de que o verdadeiro efeito esta préximo ao da estimativa do efeito
Certeza moderada: estamos moderadamente confiantes na estimativa do efeito: o verdadeiro efeito provavelmente estara proximo da estimativa
do efeito, mas existe a possibilidade de que seja substancialmente diferente
Baixa certeza: Nossa confianga na estimativa do efeito é limitada: O verdadeiro efeito pode ser substancialmente diferente da estimativa do efeito
Certeza muito baixa: temos muito pouca confianga na estimativa do efeito: o efeito verdadeiro provavelmente sera substancialmente diferente
da estimativa do efeito

Explicacoes
a. Os estudos apresentaram muitas limitacdes metodoldgicas com relacéo ao desfecho avaliado. Dos seis estudos incluidos, trés deles
apresentaram alto risco de viés, um com risco incerto e dois com baixo risco, contribuindo para rebaixar a qualidade da evidéncia. Alguns
dos aspectos identificados foram: falta de sigilo da alocacéo dos participantes, falta de cegamento e falta de informacdes sobre as perdas
de seguimento.
b. Comparando os estudos entre si, identificou-se a presenca de inconsisténcia, pois para um mesmo desfecho, foram utilizadas diversas
metodologias, com parametros de intervengdo e resultados distintos, implicando em uma heterogeneidade consideravel, também verificada
na andlise estatistica, rebaixando a qualidade da evidéncia encontrada.

efeito.

c. Alguns estudos apresentaram imprecisdo na amplitude do intervalo de confianca de 95%, diminuindo a confianga nas estimativas do

Legenda: IC = intervalo de confianca; DM = diferenca de médias

pesquisa’*19, Quase todos ensaios clinicos sdo de areas como
a Fisioterapia ou Odontologia e, apenas um artigo'® traz uma
fonoaudidloga entre os autores, o qual também ¢é o inico que
analisa a fun¢do mastigatoria. Isso pode ocorrer devido a essas
ciéncias utilizarem o laser ha mais tempo ¢ na Fonoaudiologia
a regulamentag@o de seu uso ocorreu apenas no ano de 2019,
por meio da Resolugdo de n® 541?%, associada a uma recente
aplicacdo desse recurso na pratica clinica.

Tais aspectos demonstram que esses profissionais precisam
executar mais pesquisas sobre fun¢do mastigatoria e movimentos
mandibulares, ja que sdo fundamentais na terapia com DTM.

Atualmente dispomos de achados clinicos positivos, mas ainda
necessitamos de maiores evidéncias cientificas para recomendar
aescolha terapéutica e a tomada de decisdo pela utilizagao desse
recurso em detrimento ou associado aos outros ja disponiveis
na area.

Considerando que o laser pode atuar estimulando ou inibindo
a resposta do tecido, nos individuos com DTM, esse recurso
pode favorecer o desenvolvimento das fungdes alteradas,
inclusive a mastigagdo, que possui um impacto consideravel
nessa patologia®. E importante salientar que, na clinica
fonoaudiologica, essa tecnologia ndo deve ser utilizada para
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substituir terapias consistentes e de alta relevancia na area, mas
sim como uma interveng@o coadjuvante e alternativa, a fim de
promover uma aceleragdo no processo de tratamento. Assim, ¢
necessaria uma intervengao direcionada e individualizada, que
envolva uma integracdo entre as diversas abordagens envolvidas
no cuidado aos individuos com DTM e considere os distintos
aspectos fonoaudioldgicos e odontoldgicos envolvidos na
reabilitacdo dessa fungao.

Diante do exposto, algumas implicagdes clinicas decorrentes
desse estudo se destacam. E bastante evidente a necessidade da
elaboragdo de protocolos de intervencdo, que tragam uma maior
padronizagdo de parametros importantes, como a dosimetria, o
numero e a periodicidade de sessdes, na busca por resultados
terapéuticos efetivos.

Essa revisdo apresenta algumas contribuigdes ao apontar os
principais parametros considerados atualmente pela literatura
cientifica da area e os resultados com eles obtidos. Também
contribui ao evidenciar os efeitos obtidos com o laser comparados
aos de outras intervengdes, facilitando assim a pratica clinica dos
fonoaudidlogos na area, sobre a escolha da melhor abordagem
terapéutica para o objetivo pretendido.

Outro aspecto importante ¢ que a medida mais recorrentemente
encontrada na literatura, seja como desfecho principal ou
secundario, foi a amplitude de abertura da boca, sendo assim,
verificou-se que a medida desse parametro ¢ de fundamental
importancia para a quantificacdo dos resultados obtidos na
intervencdo com o laser. Contudo, ¢ imprescindivel uma avaliagao
mais robusta, que considere critérios mais amplos na analise
dos diversos movimentos mandibulares.

Nesta revisao sistematica, algumas limitagdes precisam
ser apontadas. Foi encontrada uma consideravel variabilidade
na analise dos estudos incluidos. Isso pode ocorrer devido as
caracteristicas dos estudos individuais, que sdo bem divergentes
quanto a metodologia aplicada (tamanho da amostra, tipo de
interven¢do utilizada, poténcia, dose de energia, tempo de
aplicacdo, etc.). Dessa forma, mesmo que existam algunss
efeitos positivos quanto a eficacia do laser na DTM, os diversos
parametros metodologicos utilizados interferem nas conclusdes
obtidas nos estudos individuais, que apresentam resultados
distintos e conflitantes entre si.

Além das divergéncias metodoldgicas encontradas entre
os estudos, também foi verificada uma baixa qualidade da
evidéncia, com a presenga de um viés consideravel na maioria
dos estudos. Destaca-se também os dados ausentes nos estudos
e a dificuldade em conseguir as informagdes para uma sintese
quantitativa que incluisse todos os resultados, permitindo uma
analise mais ampla.

Diante disso, neste estudo verificou-se que a fotobiomodulagao
com LBP nao trouxe evidéncias quanto ao efeito do LBP
para o beneficio da fungdo mastigatdria, mas demonstrou os
efeitos benéficos para o aumento da amplitude dos movimentos
mandibulares. A terapia com LBP promoveu impactos positivos
no aumento da amplitude de abertura da boca, com melhores
resultados quando comparada as outras intervengdes ou a
auséncia de tratamento, conforme demonstrado na metanalise.

Destaca-se a necessidade da elaboragdo de novos ensaios
clinicos, com protocolos mais homogéneos ¢ com alta qualidade,

para que novas abordagens clinicas e evidéncias cientificas
surjam e possam ser replicadas, principalmente na area da
Fonoaudiologia em que se apresentou uma escassez de estudos
com énfase na fungdo mastigatoria.

CONCLUSAO

Tendo em vista que apenas um estudo abordou a fungdo
mastigatoria, verificou-se que hd uma escassez na literatura
quanto a analise dessa variavel. Portanto, ndo ha informagdes
suficientes para realizar uma analise quanto aos efeitos da terapia
de fotobiomodulagdo com LBP nessa fun¢do. Com relagdo aos
movimentos mandibulares, as pesquisas sdo muito variaveis
quanto aos parametros metodologicos utilizados e desfechos
pretendidos. Nos grupos de interven¢do, a Fotobiomodulagio
com LBP apresentou resultados significativos, evidenciados
na sintese quantitativa do desfecho principal de amplitude de
abertura da boca.
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