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RESUMO

A Disfuncdo Temporomandibular (DTM) é uma patologia do sistema mastigatorio
de origem multifatorial e tem sido alvo de grande interesse para a fisioterapia nos
ultimos anos. A massoterapia € uma das técnicas terapéuticas mais antigas,
sendo indicada quando a musculatura apresenta alteracdes estruturais (Cyriax,
1941; Steenks & Wijer, 1996; Field, 2002). No entanto, ndo foram encontrados
estudos cientificos que comparassem o efeito de diferentes técnicas de
massoterapia no tratamento da DTM miogénica.

Dessa forma, objetivou-se avaliar o efeito das técnicas de massoterapia intra-oral
e extra-oral sobre a dor, atividade eletromiografica, abertura bucal e o grau de
severidade da Disfuncdo Temporomandibular (DTM). Participaram 40 voluntarias
sintomaticas de DTM miogénica (Research Diagnostic Criteria), com idade média
de 24,97+4,92 anos. Foram formados cinco grupos: massagem combinada (extra-
oral e intra-oral); massagem intra-oral; massagem extra-oral; controle e placebo
(massagem com pressao leve). Foram realizadas dez sessdes em cinco semanas.
Avaliou-se: intensidade da dor por uma escala visual analégica (EVA);
eletromiografia de superficie (EMG); amplitude de abertura bucal (ADM) e um
questionario para severidade da DTM. A EVA foi avaliada previamente e apds
cada sessdo, e apds 24-48hs da ultima sessado (dia 11). A EMG, ADM e o
questionario foram aplicados nos dias 1 e 5, e no dia 11. Os valores de Root Mean
Square foram obtidos através da EMG dos musculos masseter, parte anterior do
temporal e supra-hiéideos nas condi¢des de repouso mandibular, mastigagdo ndo-
habitual bilateral, e maxima intercuspidagdo. A massagem combinada diminuiu a
dor mais rapidamente e de forma mais efetiva que os demais grupos (p<0,05). O
grupo controle teve aumento da dor. Nao foram observadas mudangas na EMG. A
ADM foi significativamente maior ap6s o tratamento com massagem combinada
(p<0,05), sendo que estes resultados foram estatisticamente maiores que os da
massagem intra-oral (p=0,02). O grau de severidade da DTM diminuiu no dia 11

quando comparado com o dia 1 (p<0,0002) e o dia 5 (p=0,015) para a massagem
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combinada, e apenas quando comparado com o dia 1 para a massagem intra-oral
(p=0,012). Ja o grupo controle aumentou o grau de severidade da DTM no dia 11
(p<0,05).

Palavras-chave: Eletromiografia, Modalidades de fisioterapia, Massagem,

Sindrome da Disfuncao da Articulacdo Temporomandibular.

VI



ABSTRACT

The Temporomandibular Disorder (TMD) is a multifactorial origin disease of the
masticatory system and has been aim of great interest for physical therapy in the
last years. Massage is one of the oldest therapeutic modalities, and is indicated
when the muscles have structural changes (Cyriax, 1941; Steenks & Wijer, 1996;
Field, 2002). However, there are no scientific studies that assess different
massage techniques effects in TMD.

Therefore, the aim of this research was to evaluate the effect of intra-oral and
extra-oral massage techniques on pain, electromyographic activity, range of mouth
opening and Temporomandibular Disorder (TMD) severity degree. Participants
were 40 women with myogenic TMD (Research Diagnostic Criteria), mean age of
24.97 + 4.92 years. The subjects were divided into five groups: combined massage
(extra-oral and intra-oral); intra-oral massage; extra-oral massage; control and
placebo (light pressure massage). The treatment consisted of ten sessions for five
weeks. It was measured: pain intensity using a Visual Analogue Scale (VAS),
surface electromyography (EMG), range of mouth opening (RMO) and a
questionnaire for TMD severity. The VAS was performed before and after the ten
massage therapy sessions, and 24 to 48 hours after the last session (11th day).
The EMG, RMO and the questionnaire were performed on 1st, 5th and 11th days.
Root Mean Square values were obtained from EMG of masseter, anterior temporal
and suprahyoid muscles during mandibular rest position, non-habitual bilateral
chewing and maximal dental clenching. The combined massage decreased
significantly more pain and faster than the others groups (p<0,05). The control
showed pain increasing. No EMG changes were observed. The RMO values were
significantly higher after treatment with combined massage (p<0,05), and this
values were statistically higher than intra-oral massage (p=0,02). The TMD
severity degree decreased on 11th day as compared to 1st day (p=0,0002) and 5th
day (p =0,015) for combined massage, and compared to 1st day for intra-oral



massage (p=0,012). But control increased TMD severity degree on 11th day
(p<0,05).

Key words: Electromyography, Physical Therapy Modalities, Massage,

Temporomandibular Joint Dysfunction Syndrome.
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INTRODUCAO

A Disfuncdo Temporomandibular (DTM) é uma patologia de origem
multifatorial caracterizada por dor e limitacdo das estruturas do sistema
estomatognatico, com maior prevaléncia entre mulheres de média idade (Amantéa
et al., 2004; Biasotto-Gonzales, 2005; Berretin-Felix et al., 2005; Oliveira et
al.,2006). Trata-se de uma patologia altamente debilitante que interfere na
mastigacao, degluticao, respiracao e fala (Leandro & Nunes, 2000; Amantéa et al.,
2004), onde sintomas como fadiga e espasmos musculares também podem estar
associados (Leandro & Nunes, 2000; Ferrario et al., 2006). Clinicamente a dor
orofacial vinculada a DTM esta relacionada a distirbios somatossensoriais e a
funcdo motora da mandibula, principalmente quando est4d associada com
alteragdes no comportamento psicossocial do individuo. O evento doloroso parece
compreender aspectos subjetivos e psicolégicos decisivos na compreensao da
queixa dolorosa, em especial nos quadros crénicos (Oliveira et al., 2003).

A cronicidade das DTM pode se iniciar num desequilibrio
neuromuscular (Leandro & Nunes (2000) e posteriormente desenvolver
parafungdes como o bruxismo (Capellini, 2006; Mongini, 1998; Amantéa et al.,
2004). Portadores de DTM costumam apresentar desvios posturais como
anteriorizagdo da cabecga, aumento da lordose cervical e desnivelamento entre os
ombros (Amantéa et al., 2004). A longo prazo, a hiperatividade de musculos
cervicais podem estar associados a alteragbes posturais da coluna cervical, que
pode trazer como consequéncias a disfungdo Temporomandibular e patologias na
coluna cervical (De Laat et al, 1998). Neste aspecto, os musculos
craniocervicofaciais desempenham importante papel no equilibrio e manutencéo
da postura da cabeca em relacédo ao pescogo e aos ombros (Mongini, 1998).

O Diagnéstico para Pesquisa em Desordens Temporomandibulares
(Research Diagnostic Criteria for Temporomandibular Disorders — RDC/TMD) tem
sido o instrumento de diagndstico de DTM mais utilizado recentemente por ser

capaz de fornecer critérios padronizados as pesquisas clinicas e epidemiolégicas,
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jA que possibilita melhor uniformizacdo da amostragem (Dworkin & Le Resche,
1992). Possui dois eixos de analise, sendo que o eixo | relaciona-se aos
diagnésticos fisicos, como as formas musculares ou articulares de DTM, que sao
as mais comuns. Ja o eixo |l identifica as anormalidades da musculatura
mastigatoria e/ou articulacao, a dor e 0 aspecto psicoldgico do voluntario avaliado.
Além disso, admite o diagndstico de multiplas alteracdes para um Unico paciente.
O exame fisico para o diagnéstico do eixo | consta de palpacdo muscular e
articular, amplitude de movimento e ausculta articular, e subdivide-se em trés

grupos:

Grupo |: Diagnéstico muscular:
a) Dor miofascial
b) Dor miofascial com limitagdo de abertura
Grupo II: Deslocamento de disco:
a) Deslocamento do disco com reducao
b) Deslocamento do disco sem redug¢ao, com abertura limitada
c) Deslocamento do disco sem redugao sem limitacdo da abertura
Grupo llI: Artralgia, artrites, artroses:
a) Artralgia
b) Osteoartrite ATM
c) Osteoartrose da ATM

Existem varias ferramentas de mensuracdo quantitativa e qualitativa
que podem ser utilizadas na DTM, dentre elas podemos destacar a eletromiografia
de superficie (EMG), o Questionario de Fonseca e a Escala Visual Analdgica
(EVA).

Atualmente, a EMG tem se mostrado um importante instrumento de
avaliagdo das alteragdes miofuncionais do sistema estomatognatico (Mongini,
1998; Pedroni, 2007).

O Questionario de Fonseca contém um indice Anamnético, que

classifica a severidade da DTM. Dessa forma, o voluntario pode apresentar DTM
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leve, moderada, grave ou ndo apresentando DTM, conforme o valor obtido com a
somatdria das dez respostas do questionario (Nomura et al., 2007).

Dentre outros relatos do paciente, a intensidade da dor pode ser
mensurada através de uma EVA, onde a magnitude da sua dor é indicada numa
escala de 0 a 10 milimetros (Pereira et al., 2009).

A DTM tem sido alvo de grande interesse para a fisioterapia nos ultimos
anos. Importantes trabalhos clinicos demonstraram a eficacia da intervengao
fisioterapéutica nas DTM através de recursos como termoterapia superficial e
profunda, crioterapia, contrastes, TENS, Reeducacao Postural Global (RPG) e
Laser terapia (Bumann & Lotzmann, 2002; Rodrigues et al., 2004; Capellini et al.,
2006; Kato et al.,2006).

A massoterapia é uma das modalidades terapéuticas mais antigas,
sendo indicada quando a musculatura apresenta alteragdes estruturais (Field,
2002; Steenks & Wijer, 1996; Cyriax, 1941). Varios estudos comprovam o0s
beneficios da massoterapia no tratamento da dor crénica (Field et al., 2006;
Walach et al., 2003; Hasson et al., 2004).

A Massagem Classica ou Sueca € uma das abordagens mais populares
nos paises ocidentais (Field, 2002; Walach et al, 2003). Os efeitos mais
importantes da massagem sao do tipo mecéanico e localizado, que promovem o
relaxamento muscular, juntamente com a sedagdo da dor pela Teoria das
Comportas, além do aumento da circulagdo sanguinea e da drenagem linfatica
(Goats, 1994; Hollis, 1990; Licht, 1973). Estudos recentes apontam ainda
possiveis mecanismos de alivio da dor com a massoterapia, dados pelo aumento
dos niveis de serotonina e dopamina, melhora da qualidade do sono (e
consequente diminuicdo de sustdncia P), aumento da atividade vagal
(promovendo relaxamento) e reducao do cortisol. (Field et al., 2007; Diego & Field,
2009; Lund, 2000). No entanto, a pressao moderada parece ser fundamental para
os efeitos da massagem terapéutica (Field et al.,, 2010; Diego & Field, 2009;
Kutner et al., 2008).



No tratamento da DTM miogénica, a realizagdo da massagem na
musculatura extra-oral € comumente realizada (Katsoulis & Richter, 2007;
Capellini et al., 2006; Biasotto-Gonzalez & Bérzin, 2004; De Laat et al., 2003).
No entanto, a massagem intra-oral, que supostamente atua mais
profundamente na musculatura, encontra-se documentada (Matta, 2002;
Biasotto-Gonzalez, 2004), mas nao foram encontrados estudos cientificos que
avaliassem o efeito de diferentes técnicas de massagem na DTM. Da mesma
forma, a literatura descreve poucos estudos clinicos randomizados controlados
envolvendo o tratamento com massoterapia (De Laat et al., 2003; Hasson et al.,
2004; Walach et al., 2003; Lewis & Johnson, 2006).

Assim este trabalho buscou avaliar em mulheres na idade reprodutiva e
com DTM miogénica, por meio de ensaio clinico placebo-controlado,
randomizado e cego, o efeito das técnicas de massoterapia intra-oral e extra-
oral, quando aplicadas isoladamente ou de forma associada, sobre a dor local,
a atividade eletromiografica, a amplitude de abertura bucal e o grau de
severidade da DTM.
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Abstract

The aim of this research was to evaluate the effect of intra-oral and exira-
oral massage techniques on pain, electromyographic activity, range of mouth
opening and Temporomandibular Disorder (TMD) severity degree. Participants
were 40 women with myogenic TMD (Research Diagnostic Criteria), mean age of
24.97 + 4.92 years. The subjects were divided into five groups: combined massage
(extra-oral and intra-oral); intra-oral massage; extra-oral massage; control and
placebo (light pressure massage). The treatment consisted of ten sessions for five
weeks. It was measured: pain intensity using a Visual Analogue Scale (VAS),
surface electromyography (EMG), range of mouth opening (RMO) and a
questionnaire for TMD severity. The VAS was performed before and after the ten
massage therapy sessions, and 24 to 48 hours after the last session (11th day).
The EMG, RMO and the questionnaire were performed on 1st, 5th and 11th days.
Root Mean Square values were obtained from EMG of masseter, anterior temporal
and suprahyoid muscles during mandibular rest position, non-habitual bilateral
chewing and maximal dental clenching. The combined massage decreased
significantly more pain and faster than the others groups (p<0,05). The control
showed pain increasing. No EMG changes were observed. The RMO values were
significantly higher after treatment with combined massage (p<0,05), and this
values were statistically higher than intra-oral massage (p=0,02). The TMD severity
degree decreased on 11th day as compared to 1st day (p=0,0002) and 5th day
(p=0,015) for combined massage, and compared to 1st day for intra-oral massage
(p=0,012). But control increased TMD severity on 11th day (p<0,05).

Key words: Electromyography, Physical Therapy Modalities, Massage,
Temporomandibular Joint Dysfunction Syndrome.



Introduction

The Temporomandibular Disorder (TMD) is a multifactorial origin disease of
the masticatory system, characterized by pain in the masticatory muscles,
temporomandibular joint (TMJ) and less in associated structures (1). Usually
presents limitation or deviation of mandibular movements and joint sounds, and
may have associated symptoms such as headache, tinnitus, fatigue and muscle
spasms (2-4).

Currently the TMD has been aim of great interest for physical therapy.
Important clinical trials demonstrated the efficacy of different treatment options,
such as massage, deep and superficial thermotherapy, cryotherapy, active
exercises, transcutaneous electrical nerve stimulation (TENS), postural correction
and Laser therapy (1,5-8).

Massage is one of the oldest therapeutic modalities, and is indicated when
the muscles have structural changes (9-11). Several studies have confirmed
massage therapy benefits in chronic pain treatment (12-14).

The Classical or Swedish massage is one of the most popular in Western
countries (11, 12). The most important effects of massage are mechanical and
located types, which promote muscle relaxation, pain alleviations due to the Gate
Theory, in addition to increased blood flow and lymphatic drainage (15, 16, 17).
Early studies also point to possible pain relief mechanisms attributed to massage
therapy, given to increased serotonin and dopamine levels, improved sleep quality
(and consequent sustenance P reduction), increased vagal activity (resulting
relaxation), and cortisol reduction (14, 15b, 18). However, moderate pressure
seems to be fundamental to massage therapy effects (15b, 19, 20).

In the management of myogenic TMD, massage in extra-oral muscles is
commonly performed (7, 21-24). Despite of the intra-oral massage presents
documented (10, 25) and is supposed to works deeper into the masticatory
muscles (26), there are no scientific studies that assess different massage
techniques effects in TMD. Similarly, literature describes a few randomized
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controlled trials (RCTs) involving massage therapy (12, 13, 22, 27), this fact
contribute with the inconclusive evidence found in the literature about manual
therapy in the TMD management (28). In addition, results of physical therapy
prevalence in comparison with the placebo effect are discussed (29).

The aim of this randomized placebo-controlled blinded trial was to evaluate
in women with myogenic TMD, the effect of intra-oral and extra-oral massage
techniques, when applied isolated or associated, on pain intensity,
electromyographic activity, range of mouth opening and TMD severity degree.

Materials and Methods

Subjects and experimental delineament

Sixty four (64) women who were looking for TMD treatment at the Piracicaba
Dental School FOP-Unicamp and that had at least one of the following symptoms:
pain in masticatory muscles, TMJ pain, grinding or clenching habit and headache,
were recruited. The inclusion criteria were: female, aged between 18 and 40 years,
myogenic TMD diagnosis (Group la according to RDC / TMD), with normo-
occlusion (Angle Class I), complaining of facial pain during at least 6 months and
regular menstrual cycle. The exclusion criteria were: not TMD diagnosed or TMD
Groups llb, llc, and Il (RDC / TMD), incomplete dentition, history of systemic
diseases as arthritis and diabetes, facial trauma or TMJ luxation, being submitted
to any TMD treatment last month and refusal to participate of this research.

Dental condition was evaluated by a trained dentist, and the axis | of the
RDC / TMD (30) was performed by the same calibrated examiner. Participated of
this clinical trial 40 women with mean age of 24.97 + 4.92 years who met the
inclusion and exclusion criteria and who agreed to participate of this study, which
was approved by the FOP-Unicamp Ethics Committee (134/2009 protocol).

The subjects were randomly assigned into five groups (G1 to G5), as
follows: G1 (n = 10) received combined massage (extra-oral massage associated
with intra-oral); G2 (n = 10) received only intra-oral massage; G3 (n = 10) received

only extra-oral massage; G4 (n = 5) were used as control and did not receive any
8



treatment; and G5 (n = 5) received the same massage as G3, but performed with

light pressure (15), in order to analyze the placebo effect in the treatment (Fig. 1).

Recruitmentfor eligibility (n=64)

Excluded (n=21)
Randomised (n=43) ﬁ:a:gglﬁtisri‘gn ;I;]l\isD)treatment (n=5)

-Did not received allocated intervention (n=3): L_ -N ic DTM di is (n=6
need for dental (n=1) and medical(n=1) treatment, ) d:;ﬁgg?:;';mcipat;;‘ing;s's(n )
noavaliableto continue the research (n=1).

Receivedallocated
interventionand —
analised (n=40)

G1(n=10 = G5 (n=5
combin e(d mas)sage G2(n=10) G3t(n-1 o|) G4 (n=3) light piesszlre
; . intra-oral éxtra-ora didnotreceive any extra-oral
(extra-or'al associatedwith massage massage treatment (controi)
intra-oral) massage
(placebo)

Fig. 1. Recruitment, randomization and design of the study.

Procedures

Therapeutic Protocol

The massage treatment was assisted by the same trained physiotherapist
and consisted of ten sessions, conducted twice a week for five weeks (12, 31), in
order that the volunteers were reevaluated in the same menstrual cycle period. The
extra-oral and intra-oral massage approaches (Fig. 2) were applied isolated or

associated, with a minimum duration of 20 minutes each (15).



Fig. 2. Extra-oral (a) and intra-oral (b) massage approaches.

The extra-oral massage was composed by sliding and kneading maneuvers
in the head and neck, giving focus to masseter and temporal muscles (7, 16, 32).
For the intra-oral massage, superficial sliding and frictions (circular and transverse)
maneuvers were performed with focus to masseter and medial pterygoid muscle,
using the extremities of 15 and 2™ fingers pinching the muscles (10, 16). An oil-
free facial cream without active ingredients was used during the extra-oral
massage to provide slipping needed for techniques application, and for intra-oral
massage disposable gloves were used. Volunteers remained in the supine
position, with legs supported by a roll, in order to provide a better relaxation.

Measurement Sessions

Subjects were submitted to the following measurements: local pain using a
Visual Analogue Scale (VAS), surface electromyography (EMG), range of mouth
opening (RMO), Fonseca’s Questionnaire. The tests were performed by the same
trained evaluator, blinded to treatment of patients.

The experimental groups (G1, G2, G3 and G5) subjects attended to ten
treatment sessions (1% to 10" days), of which VAS measurements were performed

during all sessions, and at the final evaluation (11™

day), which was performed 24
to 48 hours after the 10™ session. The other measurements were performed on 1%,

5" and 11" days. The control group subjects attended to three days for all
10



assessments, corresponding to the 1%, 5™ and 11" days of the experimental
groups.
Pain Intensity (VAS)

Pain intensity of right and left TMJs and in right and left masticatory
muscles (RMM and LMM) was measured using a VAS, which consists on a
horizontal 100 mm line in which one extremity contains the words "no pain" and the
other "most pain imaginable" (33). Experimental groups self-related the VAS before
and after the ten massage therapy sessions, as well as day 11". Control group
responded to VAS on 1%, 5" and 11" days, while in 1" and 5™ days, VAS was
applied before and after resting for 30 minutes in the same position as
experimental groups, with the therapist presence.

The VAS values (mm) were compared among groups and across phases
(pre and post-treatment) and measured days. In addition, percentage pain relief at
the end of the study was calculated in relation to 1 day, previously massage, for
all evaluated sites (22).

Surface electromyography (EMG)

The electrical activity of the right and left masseter (RM and LM), right and
left anterior temporal (RT and LT) and suprahyoid (SH) was recorded during three
activities: Mandibular rest position (RP); Non-habitual bilateral chewing (BC); and
Maximal dental clenching (DC) (34), which were requested three times. To perform
BC and DC, Parafilm® material was used, and for BC the Taktell Piccolo
metronome (Wittner GmbH & Co.) calibrated at 60 Hz was used (7).

Subjects were assessed in five EMG sessions, before and after
interventions (massage or rest) on 1% and 5" days and on 11" day. The records for
RP and DC were performed during 5 seconds, and BC during 15 seconds.
Subjects remained seated, with open eyes and Frankfurt horizontal plan parallel to
the floor.

A conditioned module of signal ADS 1200 (Lynx Electronic Technology Ltd.)
with 8 channels and gain adjust from 1 to 16000 times, where a band-pass filter of
20-500 Hz and a sampling frequency of 2000 Hz for each cannels were calibrated.
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A PCI A/D card conversion with 16-bits resolution was used to scan and store the
signal in a computer. A pre-amplifier with a gain of 20 times was coupled to
passive bipolar Ag/AgCl electrodes, of 42 mm, in double circular format, with 1 cm
inter-electrode distance (Hal Ind. Com. Ltd), providing an active circuit to signal
capture. Electrodes were attached on the center of the muscle belly after function
test, and the reference electrode (Medi-Trace® 200), of 35 x 40mm, was attached
to the volunteers’ sternum bone (35). The AqDados 2.7 software was used for
simultaneous signals acquisition, and the AgDAnalysis 7 software to process the
Root Mean Square (RMS) values. For each MB record, mean values of three
chewing cycles, determined by lottery, were regarded. The mean RMS values for
each activity recorded were used.

The raw RMS values were compared across groups, phases and measured
days, for each condition evaluated. Normalization was not performed, once this
study aimed to evaluate different massage therapy modalities effects on
electromyographic signal amplitude. The normalization of the signal amplitude
could hide the results obtained with treatments (36). In addition, a recent study
shows that after data normalization, EMG findings of TMD patients lost significance
(37).

Range of mouth opening (RMO)

The maximum range of mouth opening without pain (mm) was measured

with a rule in three different moments: before the 1% day interventions, after the 5"

day interventions and on 11"

day, for all groups. Measurements were compared
across groups and measured days.
Fonseca’s Questionnaire

The Fonseca Questionnaire (1992) consists of ten questions about TMD
signs and symptoms, and has a clinical index with scores from 0 to 100 that
classifies TMD severity degrees as light, moderate, severe or non-TMD (38). This
questionnaire was self-applied in the same periods that the RMO, as well as same

measurements’ comparison was done.
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Statistical Analysis

The numerical variables were synthesized using basic statistics (mean,
standard deviation and confidence interval limits), and subsequently by
appropriated models of analysis of variance for each measurement (9.2 SAS
Institute Inc.). In all cases the adoption of repeated measurements was necessary.
According to data nature, analysis was performed using GLIMMIX procedure, and
the response variables distribution was selected from the achievement of residual
abnormalities. Student t test was used for multiple means comparisons, and 5%

significance level was considered.

Results

Pain. VAS values revealed that combined massage (G1) decreased
significantly more pain in the LMM (p=0,032), right TMJ (p=0,016) and left TMJ
(p=0,013), on 11" day than extra-oral massage (G3), placebo (G5) and control
(G4). However, these values did not differ statistically from those showed by intra-
oral (G2) approach for the same period. The Fig. 3 shows the behavior of average
VAS values during measured days of each evaluated group. In addition, it was
observed a faster pain decrease in G1 than in the other groups, and this
improvements started in the second session for left TMJ (p=0,042), RMM
(p=0,001) and LMM (p=0,002), and in the third session for right TMJ (p=0,034).

There wasn’t observed pain reduction in G4 at the end of the study.
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Fig. 3. Average VAS values (mm) to right TMJ (a), left TMJ (b), RMM (c) and LMM (d) for measured
days of each evaluated group. It was plotted a tendency line (dashed line) along measured days for

G4, that was assessed only to the 1st, 5th and 11th days.

All groups showed immediate VAS values reduction to right TMJ (p=0,005),
left TMJ (p=0,001) and RMM (p=0,001). The G4 and G5 did not show immediate
effect for LMM, whereas combined massage provided greater immediate reduction
than extra-oral massage (p=0,001), placebo (p=0,032) and control (p=0,029)
immediate values for this site. However, the G1 did not differ from G2 to LMM.

In addition, the G1 also showed higher percentage pain relief values for all
evaluated sites (96.23% at right TMJ, 98.52% at left TMJ, 87.08% at RMM and
79.95% at LMM). The G4 showed negative percentage pain relief values for all
evaluated sites, what indicates increased pain at the end of the study (Table 1).

Table 1. Percentage of reduction on VAS values (%) for all evaluated sites of each group.

Groups Right TMJ Left TMJ RMM LMM

1 96,23 98,62 87,08 79,95
2 66,58 72,35 61,38 67,86
3 43,97 27,08 62,89 51,54
4 -61,33 -208,70 -45,79 -103,52
5 59,42 69,29 7542 72,38
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Electromyography. There were significant differences between groups for
EMG results. During RP, the activity of the left masseter was greater in G4
(p=0,005) and G5 (p=0,001) than in the treated groups. In DC (p=0,038) and BC
(p=0,037) activities, G2 and G5 showed increased activity for all studied muscles.
The differences between groups remained without changes during the different

evaluated periods.

RMO. The maximum range of mouth opening without pain (mm) values

1th 1St

obtained with combined massage were significantly higher in 117 day than 1 day
(p=0,001) and 5" day (p=0,046). Furthermore, combined massage values were

statistically higher than intra-oral massage on 11" day (p=0,02) (Fig. 4).
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m5th day 442 43 37.8 414 42
»11th day 47.6 393 413 39,2 416

Fig. 4. RMO values on 1st, 5th and 11th days for all groups.*p<0,05. **p<0,01

Fonseca. The Clinical Index of Fonseca’'s Questionnaire values showed a
significant decrease from 11" day as compared to 1% day (p=0,0002) and 5" day
(p=0,015) for G1, and from 11" day relation to 1% day for G2 (p=0,012). In addition,
a different behavior was observed for G4, since 11" day values were higher than

1 day (p=0,037) (Fig. 5).
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Fig. 5. Clinical Index of Fonseca’s Questionnaire values on 1st, 5th and 11th days for all groups
*p<0,05. **p<0,01

Discussion

The present study aimed to evaluate the effectiveness of intra-oral and
extra-oral massage therapy techniques, when applied isolated or associated, on
pain intensity, electromyographic activity, range of mouth opening and TMD
severity degrees. We assessed immediate and ten session effects of massage
therapy, and these proposed approaches were compared with placebo and control
ones.

In this research the treatment of TMD patients with massage presents
significant effect on pain relieving, as found by others studies (7, 12, 22, 23).

Massage immediate effect on pain have also been documented in the
literature (19, 23, 36), and in this study was observed for all massage techniques
evaluated. However, combined massage showed greater relieving on pain intensity
for most of studied sites, indicating greater improved on immediate effect for this
approach. Although immediate pain relieving had also been observed in control

and placebo groups, this finding was not observed in all assessed sites. In
17



addition, at the end of the study, placebo and control groups presented significantly
greater VAS values than combined massage and intraoral massage groups,
showing that these treatment approaches overlaps the placebo effect on treatment
and the TMD self-repair ability reported in the literature (8, 39, 40, 41).

The treatment with combined massage proved more effectiveness on pain
intensity relieving than with extra-oral massage, placebo and control procedures. In
addition, combined massage group showed greater percentage pain relieving than
others groups at end of the study, and faster decrease on pain intensity than
isolated massage techniques.

Previously, there was documented pain relieving in myogenic TMD after
fifteen sessions of extra-oral massage, conducted five times a week (7), and also
there wasn’t found changes in a same physiotherapeutic protocol with different
duration for myogenic TMD (22). However, in the present study, extra-oral
massage results, conducted twice a week, did not differ from control and placebo
groups after ten sessions of treatment. This fact indicates that the number and / or
interval visits can influence the treatment results with massage therapy. We can
also conclude that combined massage treatment allows a significant pain relieving
with a lesser number of treatment sessions that standard treatment with extra-oral
massage.

Although combined massage sessions had been longer, because
associates intra and extra-oral massage approaches, we justify the greater
effectiveness of this technique on pain by addition benefits of the intra-oral
massage, which allows a deeper musculature approach. It was conclude because
there were no differences in VAS values after intra-oral massage applied isolated
or associated with extra-oral approach. Furthermore, a minimum duration of
massage application to achieve expected effects (14) were respected in all the
techniques.

EMG results showed differences between groups, but no changes were
observed for any group along the study, despite of clinical improvement were
observed mostly after combined massage treatment.
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During rest position, it is expected to EMG activity of healthy masticatory
muscle be minimal or absent, because this position is maintained by muscles and
tendons viscoelastic properties and by intra-oral negative pressure (41b). Studies
have shown increased muscle activity in orofacial pain patients, indicating a slight
increase in basal tone (42, 43). In the present study we observed that left masseter
showed higher RMS values during rest of placebo and control groups than treated
groups. This was observed with no difference between sessions, indicating that
this muscle remained with significantly greater activity along the research, and that
procedures evaluated in these groups (light pressure massage or rest) did not
influence to improvement muscle hyperactivity at rest.

During both, clenching and chewing, intra-oral massage and placebo groups
showed greater muscles activity. Studies have shown increased activity of jaw
elevator muscles in healthy subjects during maximal clenching as compared with
TMD individuals (42, 44, 45). These findings can be explained by reported pain on
TMD patients, which may have inhibited craniofacial motor function in order to
protect injury (46, 47). Likewise, pain presence appears to decrease muscle
activity during dynamic contractions (47). From this perspective, the initial muscle
condition of groups that showed higher elevator muscles activity during functions
would appear better, but this fact cannot be affirmed considering that this study
also evaluated a jaw depressor muscles, and a proportionality relationship between
elevators and depressors activity was found.

It is known that pain effects do not occur only in motor function, but also in
the somatosensory system (47). In addition, strategy of motor units recruitment are
integrated to multidimensional pain components (48). Thereby, this complexity
helps to explain the variation in the motor units recruitment patterns found between
groups with same diagnosis in this study. Thus, an EMG examination may be
indicated during the initial evaluation of the subjects for sample standardization.

Similarly others studies (23, 33, 49), this research did not found massage
therapy influences on muscle activity, as observed in placebo and control.
However, a decrease EMG activity during chewing, associated to clinical
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improvement, were reported after 15 massage therapy sessions, conducted five
times a week (7). Possibly the smaller number of sessions and / or longest period
between sessions (10 sessions held twice a week) conducted in this study would
not have been enough to change EMG signal’s amplitude. In addition, another
study evaluated immediate massage effects in TMD and increase in raw RMS
values occurred during chewing and clenching (36), however the present study did
not observe immediate effect of massage on muscle activity, indicating that further
studies with larger samples are needed.

Results obtained from measurement of the mouth opening amplitude
indicated that combined massage treatment was more effective for patients with
myogenic TMD. Similarly, other studies showed increased range of motion after
treatment with massage (1, 14, 24). However, intra-oral massage when applied
isolated does not provide the same benefit.

A significant decrease was observed in the clinical index score of Fonseca’s
Questionnaire to combined and intraoral massage groups, which indicates
improvement of TMD signs and symptoms with both techniques. However,
massage combined showed higher improvement than intra-oral massage.
Considering that this questionnaire’s results should be associated with clinical
examination to be conclusive (50), these findings reinforce the argument that the
different approach obtained with intraoral technique collaborates to justify
combined massage treatment advantage. Besides, combined massage
contemplates a higher number of structures involving on TMD.

As a limitation of this study, lasting of massage treatment results was not
evaluated although there are controversies in the literature (12, 13). Considering
that massage therapy effects are not expected to be longer than those found in the
pharmacological treatment, diet and exercise (31), it is known that massage
therapy provides additional effects on psychological domains (1, 12, 20, 36). This
fact may influence the permanence of results, thus further studies are needed to the

better understanding of these questions.
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In conclusion, the control group showed worsening of pain and TMD signs
and symptoms at the end of the study. Among massage therapy techniques
assessed, combined massage provided greater effectiveness and faster relieving
on pain, as well as increased mouth opening and improvement of TMD signals and

symptoms.
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CONCLUSOES

1. As técnicas de massoterapia intra-oral e extra-oral, quando aplicadas
isoladamente ou de forma associada diminuem a dor local e

melhoram os sinais e sintomas da DTM.

2. O grupo controle apresentou piora da dor local e dos sinais e
sintomas da DTM ao final do estudo.

3. Dentre as modalidades de massoterapia utilizadas, a massagem
combinada proporcionou maior rapidez e efetividade na diminuicao
da dor local, assim como aumento da amplitude de abertura bucal
sem dor e melhora dos sinais e sintomas da DTM.

4. A associacdo das técnicas de massoterapia extra-oral e intra-oral
apresenta melhores resultados no tratamento da DTM miogénica.
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APENDICE 1

Termo de Consentimento Livre e Esclarecido

ESTUDO: “EFEITO DA MASSOTERAPIA INTRA E EXTRA-ORAL SOBRE A DORE A
ATIVIDADE ELETROMIOGRAFICA DE MUSCULOS MASTIGATORIOS NO
TRATAMENTO DAS DISFUNCOES TEMPOROMANDIBULARES”.

Vocé estd sendo convidada a participar da pesquisa acima citada a ser desenvolvida pelas
pesquisadoras Marta Cristina da Silva Gama e Profa Dra. Célia Marisa Rizzatti Barbosa.
O documento abaixo é um Termo de Consentimento Livre e Esclarecido que contém todas
as informagoes necessdrias sobre a pesquisa que estamos fazendo. As informacoes
contidas neste Termo, bem como a apresentagdo e a obtengdo do consentimento, serdo
realizados por nos, pesquisadores responsdveis pela pesquisa. Sua colaboragcdo neste
estudo serd de muita importdancia, mas se desistir a qualquer momento, isso ndo causard
nenhum prejuizo a vocé.

Eu, abaixo assinado, concordo de livre e espontinea vontade, em participar como
voluntério do estudo “Efeito da Massoterapia Intra e Extra-Oral sobre a Dor e a Atividade
Eletromiografica de Miusculos Mastigatérios no Tratamento das Disfungdes
Temporomandibulares”. Declaro que obtive todas as informagdes necessarias fornecidas
pelos pesquisadores responsaveis, bem como todos os eventuais esclarecimentos quanto as
ddvidas por mim apresentadas. Estou ciente que:

I) Justificativa

Sabe-se que os beneficios da massagem, entre eles o relaxamento muscular, a
drenagem linfitica e o incremento na circulagdo sanguinea, podem representar
significativa melhora na qualidade do sistema estomatogndtico, bem como relevante
alivio a dor do paciente com Disfungao Temporomandibular. Entretanto, questiona-se
se o efeito da massoterapia intra-oral ou da massoterapia extra-oral aplicadas de
forma isolada conseguem proporcionar qualidade suficiente a musculatura afetada, ou
se quando aplicadas de forma associada acarretaria no incremento destes resultados.
Portanto, o presente estudo se faz necessdrio para que se possa verificar o efeito
1solado e associado da massoterapia intra e extra-oral no tratamento das Disfungdes
Temporomandibulares.

II) Objetivo
Esta pesquisa tem como objetivo avaliar o efeito das técnicas de massoterapia intra-
oral e da massoterapia extra-oral, aplicadas de forma associadas ou isoladamente,
sobre a atividade eletromiografica bilateral dos musculos masseter e temporal (parte
anterior), e a dor local em portadoras sintomaticas de DTM miogénica.

III) Metodologia
Para a realizacdo da pesquisa, serdo aplicados os seguintes questiondrios: o RDC
(Research Diagnostic Criteria) para classificagdo das voluntarias portadoras de DTM
miogénica e o Indice Anamnético de Fonseca para classificacio quanto a severidade
da DTM. Serdo realizados também registros da atividade muscular dos musculos
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IV)

temporal (parte anterior) e masséter (bilateralmente). Para a realizacdo do exame da
atividade eletromiogrifica serdo fixados eletrodos de superficie sobre o musculo,
sendo que e o voluntdrio ndo sente dor ou choque, apenas a fixacdo do eletrodo. As
coletas serdo realizadas com o paciente sentado, nas seguintes situacdes: em repouso,
apertando o maximo os dentes, mastigando do lado direito e do lado esquerdo. Para as
trés ultimas situacdes, o material Parafilm “M®”, semelhante a uma goma de mascar,
serd utilizado entre os dentes, para maior conforto e para maior fidelidade e
efetividade do registro.

Além dos procedimentos citados acima, a voluntdria classificard sua dor numa
Escala Visual analégica, que consiste de uma linha horizontal de dez centimetros de
comprimento que, numa extremidade estdo as palavras “nenhuma dor” e na outra
“pior dor imaginavel”. Além disso, serd realizada a algometria, com a finalidade de
avaliar a intensidade da dor a pressdao dos musculos da face dos voluntérios.

Cada voluntério serd convocado a comparecer ao Laboratdrio em dia e horario pré-
estabelecidos, de modo a ndo comprometer suas atividades didrias. Para a realizacao
das sessoes de tratamento, estima-se um tempo aproximado de 40 minutos, e para as
sessdes de coleta e tratamento, a duracdo de aproximadamente 90 minutos. O
tratamento e as coletas terdo a duracdo de 5 semanas, sendo que as voluntdrias
comparecerdo no laboratério mais um dia, um més apds a finaliza¢do do tratamento,
para acompanhamento dos resultados, quando serdo realizadas novas coletas, num
tempo estimado de 50 minutos.

O tratamento fisioterapéutico consistird de dez intervengdes, nas quais serao
realizadas de técnicas de massagem bilateralmente, com a duracdo de 15 minutos para
cada lado. Na abordagem extra-oral, serdo realizados os movimentos de deslizamento
e amassamento, com enfoque para os musculos masseter e temporal, utilizando as
pontas dos dedos polegar, indicador e médio. Na intervengdo intra-oral, serdo
realizados os movimentos de deslizamento superficial com enfoque para o misculo
masseter, utilizando as pontas dos dedos polegar e indicador.

Os voluntarios ndo devem estar realizando outros tratamentos para DTM, inclusive
medicamentoso (analgésicos, antiinflamatérios, antidepressivos e/ou miorrelaxantes),
um més antes das coletas dos dados, sendo necessario o relato na ficha de dados
complementares a eventual administracio de medicamento. Serdo inclusas na
pesquisa as voluntdrias classificadas segundo os critérios do RDC/TMD, portadoras
de DTM miogénica (Grupo I).

Possibilidade de inclusao em grupo controle

A determinacdo participacdo das voluntdrias em um dos grupos experimentais sera
determinada por sorteio.Para o grupo controle, estardo incluidos individuos do sexo
feminino, com idade entre 18 e 30 anos, classificadas segundo os critérios do
RDC/TMD, portadoras de DTM miogénica (Grupo I). O grupo controle se faz
necessdrio para o acompanhamento da evolu¢do da Disfun¢do Temporomandibular,
uma vez que a maioria dos sinais e sintomas dos pacientes freqiientemente melhoram
com o tempo, mesmo que o tratamento nao seja prescrito.
As voluntarias do Grupo Controle serdo avaliadas nos mesmos periodos das
voluntérias tratadas sem terem recebido intervengdo alguma. No entanto, se percebida
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qualquer piora em seu quadro clinico a voluntdria deverd ser relatada aos
pesquisadores, sendo que essas voluntérias serdo excluidas do estudo e imediatamente
encaminhadas para tratamento da Disfuncio Temporomandibular no setor de
tratamento para ATM e DTM (Cetase), da clinica de P6s- Graduacdo da Faculdade de
Odontologia de Piracicaba, FOP-Unicamp.

As voluntdrias do grupo controle nido receberdo tratamento durante o curso da
pesquisa, no entanto, apds o periodo de acompanhamento, cerca de cinco semanas, as
mesmas serdo imediatamente encaminhadas para o mesmo setor da faculdade citada
acima, para tratamento da Disfuncdo Temporomandibular. Além disso, as voluntérias
do grupo controle receberdo os dados obtidos com os exames realizados durante a
pesquisa, a fim de uma melhor compreensao das alteracdes clinicas e estruturais que
os individuos possam apresentar, bem como auxiliar na identificacdo do melhor
planejamento do tratamento destes casos.

V) Métodos alternativos para obtencao da informacao ou tratamento da condicao
Nao existem métodos alternativos para a obtencao da informagao desejada.

VI) Descricao critica dos desconfortos e riscos previsiveis
Nao ha riscos previsiveis para a aplicacdo da Eletromiografia e da Massoterapia,
bem como na aplica¢do do RDC, do Indice de Fonseca, da Escala visual Analdgica, e
da Algometria, pois:

- A Eletromiografia quando realizada por profissional habilitado e uso de
técnica adequada, como propde a metodologia deste projeto, ndo causa qualquer
efeito colateral negativo.

- Nenhum dos outros métodos de avaliagdo sdo invasivos

VII) Descricao dos beneficios e vantagens diretas ao voluntario

Como resultado desta avaliacdo, todas voluntdrias serdo beneficiadas pelo
recebimento de orientacdes sobre seu estado de satde atual, referentes a articulacao
temporomandibular e a musculatura mastigatéria (mudsculos temporal e masséter
bilaterais).
Além disso, para o Grupo Tratado, os efeitos esperados da massagem siao do tipo
mecanico e localizado, que promovem o relaxamento muscular, diminui¢do da dor e
do espasmo muscular.
Para o Grupo Controle, os exames realizados fornecerdo dados que permitirio uma
melhor compreensdo das alteracOes clinicas e estruturais que os individuos possam
apresentar, bem como auxiliar na identificacdo do melhor planejamento de tratamento
destes casos.
A participacao neste projeto de pesquisa serd util ainda para avaliar o efeito isolado e
de forma associada da massoterapia intra-oral e da massoterapia extra-oral sobre a
atividade eletromiografica bilateral dos musculos masseter e temporal anterior, € a
dor local em portadores sintométicos de DTM miogénica.

VIII) Forma de acompanhamento e assisténcia ao sujeito
O acompanhamento e a assisténcia serdo dados pelos pesquisadores responsaveis,
para sanar qualquer necessidade relacionada a pesquisa.
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IX) Forma de contato com os pesquisadores e com o0 CEP
O contato com um dos pesquisadores responsaveis ou CEP podera ser feito através
de telefone ou endereco presente no fim deste termo de consentimento.

X) Garantia de esclarecimentos
Quaisquer dividas poderao ser esclarecidas antes, durante a apds o desenvolvimento
da pesquisa, entrando em contato com os pesquisadores.

XI) Garantia de recusa a participacao ou de saida do estudo
Tenho a liberdade de desistir ou de interromper a colaboragdo neste estudo no
momento em que desejar, sem qualquer penalidade de qualquer natureza, mediante o
contato com um dos pesquisadores responsaveis.

XII) Garantia de sigilo
Fica garantido o sigilo de dados confidenciais ou que, de algum modo possam
provocar constrangimentos ou prejuizos a minha pessoa, preservando sempre minha
integridade e identidade.

XIII) Garantia de ressarcimento
A participacdo neste projeto ndo me acarretard qualquer custo ou ganho financeiro
com relagcdo aos procedimentos efetuados com o estudo, portanto, nao hé previsao de
ressarcimento, exceto aqueles correspondentes ao transporte que serdo ressarcidos aos
voluntérios pelos pesquisadores.

XIV) Garantia de indenizacio e/ou reparacio
Nao hd riscos previsiveis para a realizacao desta pesquisa. Entretanto, se por ventura
houver qualquer dano causado durante a realizacdo dos exames, os pesquisadores
tomarao medidas para repara-los.

XV) Garantia de entrega de copia
Tenho garantido o recebimento de uma cépia deste Termo de Consentimento Livre
e Esclarecido.

Nome: Data de nascimento: / /
Endereco: Telefone:

Identidade (RG): CPF:

Assinatura: Data: / /

Em caso de duvida quanto aos seus direitos
Para contato com os pesquisadores: enquanto voluntdrio de pesquisa, entrar em
contato com o CEP-FOP:

Pesquisadora responsavel:

Marta Cristina da Silva Gama Comité de Etica em Pesquisa (CEP)
o Av. Limeira, 901
Av. Limeira, 901 Telefone/Fax: (19) 2106-5349

Telefone: (19) 2106-5330

E-mail: cep@fop.unicamp.br
E-mail: mcsgama@fop.unicamp.br

www.fop.unicamp.br/cep
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APENDICE 2

Ficha de Avaliagdo

Data: Individuo n®

R/

< Dados Pessoais

Nome: Sexo ( )F ()M
Data de Nascimento: Idade: Profissdo:

Peso: Altura: IMC:

Endereco:

Bairro: Cidade: CEP:

Telefone residencial: Telefone Celular:

Queixa principal:

Historia:

Queixa secundaria:

Historia:

Que recurso ou tratamento vocé utilizou para aliviar sua dor na face?

» Jasofreu algum trauma na regido da face?

N()  S()

» Apresenta histérico de travamento mandibular ou luxa¢do temporomandibular?

N()  S()

» Estd realizando tratamentos ortodontico, ortopédico ou fisioterapéutico?
N() S()qual?

» Estad fazendo uso de medicamentos (analgésicos, antiinflamataérios, antidepressivos e/ou
miorrelaxantes) ou ja fez no dltimo més?
N() S()qual?

» Apresenta histérico de doencas sistémicas? Qual?
N() S()qual?
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Outras questoes

Apresenta histéria de disturbios neurolégicos? N() S()
Apresenta histéria de doengas hormonais? N() S()
Apresenta histéria de doenga psiquica? N() S()
Apresenta histéria de neoplasias? N() S()
Apresenta ciclo menstrual regular? N() S()
Faz uso de anticoncepcional? N() S()

Qual a data da udltima menstruagdo?

Avalia¢ao dentaria e oclusal (realizada por um dentista)

Utiliza préteses parciais ou totais removiveis?
N() S()qual?

Apresenta um ou mais dentes perdidos? (exceto terceiros molares)
N() S()qual?

Utiliza algum aparelho intra ou extra-oral? |,
N() S()qual? ’

Classe de Angle
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APENDICE 3

Escala Visual Analégica

e ATM direita

Nenhuma dor

e ATM esquerda

Nenhuma dor

e Musculatura mastigatdria direita

Nenhuma dor

e Musculatura mastigatdria esquerda

Nenhuma dor

Pior dor imaginavel

Pior dor imaginavel

Pior dor imaginavel

Pior dor imaginavel



APENDICE 4

Questiondrio de Fonseca

O questiondrio é composto por dez perguntas para as quais sio possiveis as respostas AS
VEZES, SIM e NAO. Para cada pergunta deve assinalar apenas uma resposta.

1- Sente dificuldade para abrir bem a boca?
( )N3o ( )Asvezes ()Sim
2- Vocé sente dificuldade para movimentar a mandibula para os lados?
( )N3o ()Asvezes ()Sim
3- Tem cansag¢o/dor muscular quando mastiga?
( )Ndo ( )Asvezes ()Sim
4- Sente dores de cabega com freqiiéncia?
( )Ndo ( )Asvezes ()Sim
5- Sente dor na nuca ou torcicolo?
( )Ndo ( )Asvezes ( )Sim
6- Tem dor no ouvido ou nas articulagoes temporomandibulares?
( )Ndo ( )Asvezes ( )Sim
7- Ja notou se tem ruidos nas ATMs quando mastiga ou quando abre a boca?
( )Ndo ( )Asvezes ( )Sim
8- Vocé ja observou se tem algum habito como apertar ou ranger os dentes?
( )Ndo ( )Asvezes ( )Sim
9- Sente que seus dentes nao articulam bem?
( )Ndo ( )Asvezes ( )Sim
10- Vocé se considera uma pessoa tensa (nervoso)?
( )Ndo ( )Asvezes ( )Sim
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APENDICE 5

Fotos

Fig. 2. Posicionamento das voluntdrias durante a coleta eletromiogréfica
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Fig. 3. Posicionamento dos eletrodos para coleta eletromiografica.
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ANEXO 1

Certificado do Comité de Etica

) COMITE DE ETICA EM PESQUISA =
= FACULDADE DE ODONTOLOGIA DE PIRACICABA
FO UNIVERSIDADE ESTADUAL DE CAMPINAS

CERTIFICADO

O Comité de Etica em Pesquisa da FOP-UNICAMP certifica que o projeto de pesquisa "Efeito da massoterapia intra e
extra-oral sobre a dor e a atividade eletromiografica de miisculos mastigatérios no tratamento das
disfun¢des temporomandibulares”, protocolo n® 134/2009, dos pesquisadores Marta Cristina da Silva Gama e Célia
Marisa Rizzatti Barbosa, satisfaz as exigéncias do Conselho Macional de Salde - Ministério da Salde para as pesquisas em
seres humanos e fol aprovado por este comitd em 26/10/2009.

The Ethics Committee in Research of the School of Dentistry of Piracicaba - State University of Campinas, certify that the
project "Effect of intra and extra oral massage therapy on pain and eletromyographic activity of the chewing
muscles in the treatment of temporomandibular disorder”, register number 134/2009, of Marta Cristina da Silva
Gama and Célia Marisa Rizzatti Barbosa, comply with the recommendations of the Mational Health Council - Ministry of
Health of Brazil for research in human subjects and therefore was approved by this committee at 10/26/2009.

s
{
S /ﬁ' g -
prof. Dr. Pablo Agustin Vargas Prof. Dr. Jacks Jorge Junior
Secretario Coordenador
CEP/FOP/UNICAMP CEP/FOP/UNICAMP

Nota: © titulo do protecole aparece como fomecide pelos pesquisadares, sem qualguer edicio.
Notice: The title of the project appears as provided by the authars, without editing.
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