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ABSTRACT

Objective: To report two cases of low level
laser therapy used in the treatment of muscle
pain caused by temporomandibular disorders
(TMDs). Methods: Two patients were selected
and subjected to eight applications of low level
laser therapy (diode - wavelength of 795 nm,
energy density of 8 J/cm?, power of 120 mW,
66 se per point). Laser was punctually applied
on masseter and temporalis muscles bilaterally.
Three methods were used to evaluate the
effectiveness of treatment: pressure algometer,
visual analog scale (VAS) and maximal mouth
opening. Each measurement was performed
before and after the laser therapy session. The
results were subjected to statistical analysis
(ANOVA two factors and Tukey’s test, a =
0.05). Results: For both patients, no significant
difference was found between the results
obtained with the algometer, before and after
laser application, within each session. VAS
results showed a tendency to lower values after
laser application. In both cases, the highest
values obtained by the pressure algometer were
found between the days 9 (fourth application)
and 16 (sixth application). Both patients had an
improvement on mouth opening. Conclusions:
The assessment methods used were quite
practical to register the pain before and after
treatment. Therapy with low level laser seems
to have a beneficial effect for the masticatory
muscles pain.
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RESUMO

Objetivo: relatar dois casos do uso do laser de bai-
X0 poténcia no tratamento da dor muscular cau-
sada pela disfungdo temporomandibular (DTM).
Métodos: Dois pacientes foram selecionados e
submetidos a oito aplicacoes de laser de baixa po-
téncia (diodo - comprimento de onda de 795 nm,
densidade de energia de 8 J/cm?, poténcia de 120
mW, 66 segundos por ponto). O laser foi aplicado
pontualmente nos musculos masseter e temporal
bilateralmente. Trés métodos foram utilizados
para avaliar a eficdcia do tratamento: algometro
de pressdo, escala visual analdgica (VAS) e aber-
tura maxima da boca. Cada medicéo foi realiza-
da antes e apds a sessdo de terapia com laser. Os
resultados foram submetidos a andlise estatistica
(ANOVA dois fatores e teste de Tukey, a= 0,05).
Resultados: Em ambos os casos, nio foi encon-
trada diferenca significativa entre os resultados
obtidos com o algdmetro antes e depois da aplica-
¢ao do laser dentro de cada sessdo. Os resultados
com o VAS mostraram uma tendéncia a reduzir os
valores ap6s a aplicacao do laser. Foram encon-
trados os maiores valores obtidos pelo algémetro
de pressao entre os dias 9 (quarta aplicacdo) e 16
(sexta aplicativo), em ambos os casos. Ambos os
pacientes tiveram uma melhora na abertura da
boca. Conclusdes: Os métodos de avaliagdo utili-
zados foram bastante pratico para registrar a dor
antes e apds o tratamento. A terapia com laser de
baixa poténcia parece ter um efeito benéfico para
a dor musculos mastigatorios.

PALAVRAS-CHAVE

Abertura da boca maxima; Algometro de pressao;
DTM; VAS.
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INTRODUCTION

T emporomandibular disorders (TMD)
are characterized by tenderness of facial
muscles, headaches, click of the joint and
limitation of mandibular movements [1-3]. No
factor should be considered individually as a
TMD causer because its etiology is multifactorial.
However, there are some risk factors: gender
(female), age (between 20 and 40 years),
genetic, and parafunction (presence of bruxism
and clenching) [4-7]. TMD usually affects the
masticatory muscles and/or temporomandibular
joint, and is often associated with psychological
disorders and malocclusion [1,2,8-12]. The
American Academy of Orofacial Pain (AAOP)
recently divided TMD into two groups: Muscular
TMD and Articular TMD [13].

The TMD diagnosis is usually made by
anamnesis, physical examination and laboratory
tests. After the diagnosis, the professional should
control the pain of the patient using medication,
counseling (changing habits), heat therapy,
transcutaneous electrical nerve stimulation
(TENS), muscle exercises, low level laser therapy
(LLLT) or combination of different treatments
[2,8,14]. The low level laser therapy (LLLT) is a
non-invasive treatment that does not cause side
effects [2]. A biomodulatory effect occurs on cells
and tissues with this treatment, promoting an
analgesic effect, anti-inflammatory and muscle
relaxant [14-17]. Therefore, it has been used
especially in cases of pain of the masticatory
muscles, neck and shoulders [18].

However, to prove the effectiveness of this
therapy, it is necessary to use pain measurement
methods, as visual analog scale (subjective
method) [19-25], maximum mouth opening
and the pressure algometer applied on specific
points of the face called trigger points (objective
methods) [19,26-29]. These points are described
as sensitive circumscribed nodules that are part
of a palpable band of muscle fibers. The pain
of myofascial trigger point has been reported as
the most prevalent cause of painful symptoms in
TMD [30].

The aim of this study is to report two cases
of low level laser therapy used on the treatment
of muscle pain caused by TMD. Besides the
difficulties, consistency and relationship among
different methods of measurement will be
discussed.

Effectiveness of low level laser therapy in the
treatment of TMD myalgia: two case reports

MATERIAL AND METHOD

This study was developed by post-graduate
students and professors of the Laser discipline,
using the facilities of prosthodontics clinic of
Institute of Science and Technology of Sao
José dos Campos — Sao Paulo State University
(UNESP). Two patients already registered on
the waiting list for treatment at Occlusion and
Temporomandibular Joint Center were selected
(patient 1 and patient 2). Criteria for inclusion
in the study were: presence of muscle pain in
the masseter and temporalis muscles, presence
of at least 20 teeth in the mouth and availability
to the treatment. Patients were excluded if
there were presence of: cancerous lesion, hypo
or hyperthyroidism, neurological disorders
and pacemaker. Patients agreed to attend all
appointments and refrain from using analgesics,
anti-inflammatory, anxiolytics, anti-depressants
and/or muscle relaxants during treatment
period. Patients signed an informed consent
form, accepting the terms of the investigation.

Firstly, the patients were submitted to
anamnesis through a form composed by patient
identification, medical and disease history.
The clinical evaluation was performed through
inspection, palpation of the muscles involved and
functional examination of the temporomandibular
joint (TMJ). The treatment was performed twice a
week for four weeks. Each patient received a total
of eight applications of low level laser. Laser was
applied punctually, perpendicular and in contact
with the skin surface. The procedure was done
bilaterally on potential trigger points located in
the masseter and temporalis muscles, as shown
in Figure 1, totaling 10 points per patient. These
points were selected based on the literature [30]
and marked with a ballpoint pen by the same
operator. The patients were treated with diode
laser (Laser Easy, Clean Line Ind. e Com Prod.
Odontolégicos Ltda., Taubaté, SP, Brazil) with
wavelength of 795 nm, energy density of 8 J/
cm?, average power density of 63.6 mW/cm?
beam area of 5.3 cm? and power level of 120 mW.
Continuous emission was done for 66 seconds
per point of application [31]. Following the bio-
safety rules for laser application, the equipment
was protected by a plastic film, and the volunteer
and the professional used safety glasses during
the phototherapy.
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Effectiveness of low level laser therapy in the
treatment of TMD myalgia: two case reports

Figure 1- Schematic trigger points of laser irradiation: (A) lower portion of the surface layer of the masseter
muscle; (B) posterior upper layer of the deep portion of masseter, bellow TMJ; (C) anterior portion of the
temporal muscle; (D and E) intermediate portion of the temporal muscle.

Three methods were used to evaluate
the effectiveness of the treatment: pressure
algometer, visual analog scale (VAS) and
maximal mouth opening. Each measurement
was performed before and after each laser
therapy session.

Pressure Algometer

The pressure algometer (Force Dial Algometer
— Wagner Instruments, CT, EUA) is an
instrument composed by a pressure analog
indicator (in kgf) and a pressure tip applicator,

which contact with the patient’s skin (Figure
2). All measurements were performed by the
same operator, at the same points where the
laser was applied.

To measure the patient sensitivity to
pressure pain, arithmetic average of the 10
obtained values (10 points) was calculated for
each session, before and after laser therapy,
totaling 16 averages for each patient. Data
obtained on each day of measurement were
statistically compared using 2-way ANOVA
and Tukey test (a = 0.05).

Figure 2 - Algometer being used for measurem.
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Visual Analog Scale (VAS)

The Visual Analog Scale (VAS) consisted of a
100 millimeters long non-graded ruler with
descriptors representing the extremities: left
“no pain” and right “unbearable pain”. The
distance between the point corresponding
to the pain intensity, as indicated by
the patient, and the left end of the scale
determined the VAS value in millimeters.
Higher scores indicate higher levels of pain
intensity.

Maximal Mouth Opening

Linear measurements of maximum mouth
opening were recorded with a digital caliper
(727 Starrett, Itu, SP, Brazil). The distance
between the incisal edge of the maxillary
central incisors and the incisal edge of
the mandibular central incisors (mm) was
measured, after which the patient was asked
to open his mouth as wide as possible, even
if it generated pain. The obtained value
was added to the vertical overlap length of
the patient.

Effectiveness of low level laser therapy in the
treatment of TMD myalgia: two case reports

RESULTS

Patient 1

Table 1 presents the mean, standard deviation
and homogeneous groups for the algometer
measurement results of the patient 1. Figures 3
and 4 show the results of the algometer (load
in kgf), VAS and maximal mouth opening
measurements respectively.

There was no significant difference
betweenresultsobtained with pressure algometer
before and after low level laser therapy, at each
appointment (p = 0.995). However, there was
a significant difference when comparing the
appointment days (p = 0.000). The highest
values were obtained between the days 9 (forth
application) and 16 (sixth application) (Table
1 and Figure 3). The patient reported lower
results in VAS on these three days, both before
and after laser application (Figure 4). The
patient indicated a significant improvement of
the pain after the laser application on days 21
and 23 (seventh and eighth applications), which
was not detected by algometer (Figures 3 and
4). There was an improvement in maximum
mouth opening of Patient 1. The highest value
was registered on day 16 (Figure 4).

Table 1- Means, standard deviations and homogeneous groups for the pressure algometer results of the patient 1

Day 0 2 7 14 16 21 23
Meant sd(Kg) 184+ 081 221057 158+061 284+064 33+074 307+065 188+052 164+036
Homogeneous

groups BC B C A A BC BC
* Values followed by different letters are statistically different.
5- Pressure Aglometer - Patient 1
[ Before

4 3 After
5 =

=)

=
24
1_
0 y 1 1

o s A ] i no L a»
Day

Figure 3 - Pressure algometer results for patient 1.
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Patient 2

Table 2 shows the means, standard deviations
and homogeneous groups for the pressure
algometer results of the patient 2. Figures 5 and
6 illustratethe results of pressure algometer, VAS
and maximal mouth opening measurements of
the Patient 2 respectively.

There was no significant difference
between results obtained with the pressure
algometer before and after low level laser
therapy, at each appointment (p = 0.122). The

Effectiveness of low level laser therapy in the
treatment of TMD myalgia: two case reports

figure shows slightly higher results after laser
application, with the exception of day 14 (Figure
5), when comparing the appointment days (p =
0.000), and the highest values were obtained
on day 14 (fifth application). Except for day
9, lesser values of pain (VAS) were reported in
all appointments after the laser therapy (figure
6).An improvement in maximum mouth opening
was reported for Patient 2, both before and after
laser application, with the highest value on the
day 16 (Figure 6).

Table 2 - Means, standard deviations and homogeneous groups for the pressure algometer results of the patient 2

Day 0 2 7 14 16 21 23
Mean+ sd(Kg) 154+ 058 26+042 132+032 268+034 322+058 257+033 168+037 160+ 030
Homogeneous

groups C B C A B C C
* Values followed by different letters are statistically different.
VAS - Patient 1 o Btfore VAS - Patient 2 - Before
10 = After - After

=
%

o % A a KY Ky

Day
Figure 4 - VAS and maximum mouth opening results
for patient 1.

Pressure Aglometer - Patient 2

Day
Figure 6 - VAS and maximum mouth opening results
for patient 2.

3 Before
B After

i

1A W

Figure 5 - Pressure algometer results for patient 2.

i

o
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DISCUSSION

Low level laser application is a complementary
treatment to pain caused by TMD due to its
analgesic, anti-inflammatory and muscle
relaxation properties [14-17]. The results of
this study are in agreement with other studies
[20,32-35] that also reported the low level
laser as an effective therapy in minimizing the
pain symptoms triggered by the TMD. Some
mechanisms of laser action are cited in the
literature, as increase on the endogenous opiates
liberation, decrease on the permeability of the
nerve cell membrane and increase on the ATP
production [14]. The reduction on the levels of
creatine kinase activity, a cytokine involved in
the early phase of muscle damage, and C-reactive
protein, a marker of systemic inflammation, is
also reported in the literature [31].

The clinical results showed in VAS figures
that pain relief tends to improve after laser
application. Although there are some crossings
of the lines “before” and “after” in some
regions, the line symbolizing the patient after
treatment is usually below the one symbolizing
the pain before laser application. Although the
VAS scale is quite subjective, this method was
already validated by the literature. The results
obtained by VAS in this study are in agreement
with Shinozaki study [32], which verified that
laser therapy promoted immediate relaxation
of the masseter and temporalis muscles with
consequential relief in painful symptoms of
TMD.

Moreover, the effectiveness of the
treatment is noted comparing the initial (day 0)
and final (day 23) pain of patients according to
VAS. The patient 1 reported, on the VAS, value
9 before starting the treatment and changed to
value 1 at the end. Patient 2, reported value 5
on the VAS before starting treatment and value
1 after the last laser application. These results
agree with Dostalova et al. [20], which found
that TMD patients undergoing treatment with
laser had a reduction in VAS values after five
treatment sessions. The visual analog scale is
easy to use, in accordance with some studies [26-
29]. However, because it reflects a momentary
feeling described by the patient, it should be
used with caution.

Effectiveness of low level laser therapy in the
treatment of TMD myalgia: two case reports

Comparing the maximum mouth opening
of the patients at the beginning and the end
of the treatment, patient 1 had an increase of
54.25% in his maximum opening, while patient
2 increased 37.87%, which demonstrates again
the efficacy of laser therapy, as previously
reported [20,32-35]. In this study, patient 1
had an initial maximum mouth opening of 30
mm that turned to 50 mm at the end of the
treatment. Patient 2 evolved from 28 mm to 39
mm. These results are in agreement with the
findings of Dostalova et al. [20], who reported
an improvement in mouth opening from 34 mm
to 42 mm.

There was no significant difference in
values before and after the laser application
for both patients using the pressure algometer.
However, some values were slightly higher
after laser therapy (Figure 5). The greater
results for both patients were reported between
4° and 6° application, and the highest values
occurred at the 5° application. This similarity
on the results can indicate the reliability of this
method, in agreement with previous literature
[22-25], which highlights this instrument as
a valid way of measurement in patients with
varied musculoskeletal pain syndromes, as well
as in asymptomatic patients. It is suggested,
nevertheless, an adaptation of the instrument
for its use in the masticatory muscles, especially
when these are symptomatic and recording
lighter forces.

Comparisons between different methods of
pain measurements should be made with caution,
since pressure algometer values are specific
and timely and VAS values are more subjective
and correlated to the patient’s emotional state.
So the authors of this study believe that the
three methods are complementary and provide
important data. Another point worth noting is
that the variations in the values obtained for
the three assessment methods can be part of the
natural evolution of the disease. A controlled
clinical study would be required to say with
greater certainty that the treatment is really
effective.

The authors also believe the use of
a placebo group is primordial for studies
that want to evaluate the effectiveness of a
therapeutic method, despite the difficulties in
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approving a project using a placebo in Research
Ethics Committees. This practice should be
reconsidered by the committee since the
motivation for treatment, even if it does not
have an active vehicle, can change the posture
of the patient towards the problem, generating
distortions on the results.

FINAL EVALUATION OF THE CASES

The assessment methods wused are very
practical, for both scientific and clinical usage,
in the registry of pain before and after laser
therapy. The analog pressure algometer offers
a precise numerical measurement data but
causes uncomfortable feeling for the patient.
The VAS has the disadvantage of subjectivity.
The maximum mouth opening is an objective
method, which can reflect the improvement of
pain symptoms. Low Level Laser therapy seems
to have a beneficial effect for muscle pain of
TMJ.
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