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RESUMO

Introducdo: O bruxismo é definido como uma atividade mastigatoria
parafuncional, caracterizado pelo apertamento e/ou ranger de dentes, que ocorre
tanto durante o sono como em momentos de vigilia. A toxina botulinica tipo A
apresenta-se como coadjuvante terapéutico para atenuar alguns sintomas
causados pelo bruxismo, devido ao fato de ser um miorrelaxante potente e
especifico, pois promove o relaxamento dos musculos mastigatérios. Método:
Foram selecionados trinta pacientes do sexo feminino, com idade entre 18 e 40
anos, que apresentavam bruxismo e dores orofaciais. Ap0s criteriosa anamnese,
as pacientes responderam "a uma Escala Visual Analdgica EVA) para mensurar
a dor orofacial e outra para a qualidade de vida. Uma randomizagdo em dois
grupos foi realizada: um grupo controle (n=15), onde foram aplicados 0,05ml de
soro fisiologico estéril no feixe anterior do musculo Temporal e 0,2ml em cada
musculo masseter; e um grupo experimental (n=15), onde foram aplicadas 20
Unidades de Toxina Botulinica A (Botox®) em cada musculo Masseter e 05
Unidades em cada musculo Temporal, no seu feixe mais anterior. Todas as
aplicacdes foram realizadas no mesmo dia por um operador previamente
calibrado. As pacientes retornaram para reavaliacdo apos 30, 60, 90, 120, 150 e
180 dias. Nesses tempos, as pacientes foram novamente submetidas a
aplicacado de EVA para dor e qualidade de vida; avaliagdo da forca de carga e
eletromiografia. Resultados: Nos periodos 30, 60 e 90 dias observou-se uma
diminuicdo da atividade eletromiografica no grupo Botox (p<0.001). Na
equiparacdo de dor e qualidade de vida foi observada uma diferenca
estatisticamente significativa (p<0.001). Com relagdo "a qualidade de vida foi
observada diferenca significativa no intervalo analisado (p=0.021). No grupo
Botox considerando o mesmo intervalo avaliativo no que tange a comparacéo de
dor e qualidade de vida, houve uma diferenga significativa respectivamente
(p<0.001) e (p<0.001). Quando avaliado o critério qualidade de vida entre os

grupos ao longo do tempo, foi observada no tempo 90 uma diferenca significativa
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(p=0.041), observando melhora da qualidade de vida no grupo Botox.
Concluséo: A aplicacdo de Toxina Botulinica tipo A intramuscular nos pacientes
com bruxismo e dor orofacial, mostrou-se um método eficaz, no que se refere a
hiperatividade do musculo masseter, um pacientes com bruxismo, melhorando a

qualidade da vida dos pacientes.

Palavras-Chave: Toxina Botulinica Tipo A, Dor Orofacial, Odontologia,
Bruxismo, Articulacdo Temporo-mandibular, Qualidade de Vida, Transtorno da

Articulagdo Temporo-mandibular
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ABSTRACT

Introduction: Bruxism is defined as a parafunctional chewing activity,
characterized by the clenching and / or grinding of teeth, which occurs both during
sleep and during waking moments. Botulinum toxin type A presents itself as a
therapeutic adjuvant to mitigate some symptoms caused by bruxism, due to the
fact that it is a potent and specific myorelaxant, as it promotes the relaxation of
the masticatory muscles. Method: Thirty female patients, aged between 18 and
40 years, who had bruxism and orofacial pain were selected. After careful
anamnesis, the patients answered "a Visual Analogue Scale (VAS) to measure
orofacial pain and another for quality of life. A randomization in two groups was
performed: a control group (n = 15), where 0.05 ml of sterile saline solution were
applied to the anterior bundle of the Temporal muscle and 0.2 ml to each
masseter muscle; and an experimental group (n = 15), where 20 Units of
Botulinum Toxin A (Botox®) were applied to each Masseter muscle and 05 Units
to each Temporal muscle, in its most anterior bundle. All applications were
performed on the same day by a previously calibrated operator. The patients
returned for reevaluation after 30, 60, 90, 120, 150 and 180 days. In those times,
patients. Results: In periods of 30, 60 and 90 days, a decrease in
electromyographic activity was observed in the Botox group (p <0.001). When
comparing pain and quality of life, a statistically significant difference was
observed (p <0.001). Regarding quality of life, a significant difference was
observed in the analyzed interval (p = 0.021). In the Botox group, considering the
same evaluation interval regarding the comparison of pain and quality of life,
there was a significant difference, respectively (p <0.001) and (p <0.001). When
assessing the quality of life criterion between groups over time, a significant
difference was observed in time 90 (p = 0.041), observing an improvement in
guality of life in the Botox group. Conclusion: The application of intramuscular
Botulinum Toxin type A in patients with bruxism and orofacial pain, proved to be
an effective method, with regard to masseter muscle hyperactivity, in patients
with bruxism, improving the quality of life of patients.

Keywords: Botulinum Toxin Type A, Orofacial Pain, Dentistry, Bruxism,
Temporo-mandibular Joint, Quality of Life, Temporo-mandibular Joint Disorder
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1. INTRODUCAO E REFERENCIAL TEORICO

O bruxismo € definido como uma atividade mastigatoria parafuncional,
caracterizado pelo apertamento e/ou ranger de dentes, que pode ocorrer tanto
durante o sono ou em momentos de vigilia (Teixeira SAF, Sposito MMM. 2013).
Quando a manifestacéo ocorre no periodo diurno, € chamado Bruxismo Céntrico,
e quando durante o sono, de Bruxismo Excéntrico; e esta relacionado com
fatores emocionais, interferéncias oclusais e distarbios neurolégicost. Em média
90% da populacdo € diagnosticada com bruxismo em alguma época da vida
(Goldstein LB. 2000).

A causa do bruxismo depende de uma série de fatores, o que dificulta
a descoberta exata de sua etiologia. Portanto, estabelecer um plano de
tratamento para todos portadores dessa parafuncdo é um desafio. Como ainda
ndo ha um tratamento especifico, cada paciente deve ser individualmente
avaliado e controlado (Ferrario et. al. 2002; Guarda-Nardini et. al. 2008). Os
estudos sobre o bruxismo mostram uma associacdo com alguns fatores como
ansiedade, estresse, depressdo, tipos de personalidade, deficiéncias
nutricionais (magnésio, célcio, iodo e complexos vitaminicos), ma oclusao
dentéria, disfuncao e/ou transtornos do sistema nervoso central, uso de drogas
com acao neuroquimica e fatores genéticos (Goldstein LB. 2000; Guarda-Nardini
et. al. 2008; Madjid OW. 2010).

Distirbios no Sistema Nervoso Central (SNC) sao diretamente
relacionados ao bruxismo de modo que, na neurofisiologia temos que os nucleos
da base, que sao estruturas anatdmicas do cérebro responsaveis pela
modulagdo dos movimentos, sendo as catecolaminas as substancias
reguladoras da acao dos mesmos. As disfungbes na concentragdo das
catecolaminas estdo associadas a determinadas patologias como doenca de
Parkinson, doencga de Huntington, sindrome de Shy-Drager, distonia orofacial,
discinesia oral tardia, sindrome de Gilles de laTourette, espasmos hemifaciais,
acatisia e distonia tardia (Lund, JP, Lavigne, GJ. 2003).

A dor é um sintoma frequente em quadros clinicos de bruxismo.
Dentre as manifestacbes clinicas mais comumente observadas estdo: a

hipersensibilidade dentinaria, desgastes dentarios excessivos, fraturas de
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dentes e restauracles, hipertrofia e mialgia dos musculos mastigatorios,
principalmente masseter e temporal, dor de cabeca e dores na Articulacao
Témporo-Mandibular (Bahils A et. al. 1999; Sposito MMM. 2000).

O plano controle desenvolvido para o bruxismo deve atender aos
seguintes objetivos: reducdo da tenséo fisica e psicoldgica, tratamento dos sinais
e sintomas, minimizagdo de interferéncias oclusais e rompimento do padréo
neuromuscular habitual. A terapia oclusal € feita com ajuste oclusal. Para o
controle do comprometimento muscular e oclusal pode ser indicado placas mio-
relaxantes. O uso de medicamentos (relaxantes musculares) para diminuir e
melhorar os quadros algicos do paciente € um tratamento de eficacia temporaria
(Ferrario et. al. 2002; Guarda-Nardini et. al. 2008; Bahils A et. al. 1999).

A Toxina Botulinica tipo A tem sido objeto de estudos no controle das
dores miofasciais, nevralgias e hiperestesias, estando relacionada com o
mecanismo de alivio da dor, ndo somente nos receptores da juncdo
neuromuscular, mas também nos receptores nociceptivos (Sposito, MMM. 2009;
Aoki, KR. 2004, Silberstein, S. 2004).

A Toxina Botulinica é produzida por uma bactéria anaerdbica Gram
positiva chamada Clostridium botulinium. Essa bactéria produz neurotoxinas que
séo divididas de sete formas distintas, que vai do Tipo A ao Tipo G (Ferrario et.
al. 2002; Madjid OW. 2010; Sposito, MMM. 2009; Aoki, KR. 2004). Essas
neurotoxinas causam dessensibilizacdo temporaria nos musculos esqueléticos,
atraves da inibicdo da liberacdo de acetilcolina nas terminacdes nervosas dos
neurbnios motores alfa e gama, diminuindo a contragdo muscular. Esta
propriedade a torna util em regides onde ha excesso de contracdo muscular
(Silverstein, s. 2004; Litham, WJ. 2004; Carruters, L, Carruthers A. 2007).

A Toxina Botulinica tipo A apresenta-se como coadjuvante terapéutico
para o bruxismo, devido a sua acdo miorrelaxante potente e especifica,
promovendo o relaxamento dos musculos mastigatorios e, consequentemente,

diminuindo a dor orofacial. Os efeitos colaterais sao raros e, mesmo que existam,
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sédo transitorios, ndo acarretando maiores problemas aos pacientes (Zhang, LD
et. al. 2016; Chung-Chih, et. al. 2007; Awan, KH, et. al. 2019).

Devido ao amplo conhecimento da anatomia da cabeca e do pescoco
e oclusdo é importante salientar que o Cirurgido-Dentista € o profissional mais
capacitado para auxilio de diagnostico e de tratamento dos sinais e sintomas dos
pacientes portadores de Bruxismo e Dores Orofaciais.

Diante do exposto, percebendo a escassez de estudos especificos, o
presente trabalho tem o objetivo de avaliar os efeitos da Toxina Botulinica A em
pacientes do sexo feminino, diagnosticadas com bruxismo e dor orofacial,

através de um estudo clinico randomizado duplo cego.
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2. PROPOSICAO

Este estudo tem o objetivo analisar a acdo da Toxina Botulinica em
pacientes do sexo feminino, portadores de Bruxismo e dores orofaciais, através

de um estudo clinico randomizado duplo-cego.

2.1. Objetivos Especificos

= Analisar a acdo da Toxina Botulinica A nos musculos da mastigacao,
através de célula de carga e eletromiografia em pacientes com Bruxismo
e dores orofaciais.

= Avaliar a duracdo da efetividade de agcdo da Toxina Botulinica A nos
pacientes com Bruxismo e dores orofaciais.

= Analisar a sintomatologia dolorosa nos pacientes portadores de Bruxismo
e dores orofaciais, apos a aplicacao da Toxina Botulinica A nos musculos

Masséter e Temporal.

= Avaliar se houve melhora na qualidade de vida apés a aplicacdo da Toxina

Botulinica A nos pacientes com Bruxismo e dores orofaciais.
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Effect of botulinum toxin treatment on quality of life of patients with bruxism and
orofacial pain — Randomized double-blind clinical trial.

Abstract

Introduction: Bruxism is defined as a parafunctional chewing activity characterized by
clenching and/or grinding of teeth that occurs both during sleep and vigilance periods.
Type A-botulinum toxin is a therapeutic adjunct to bruxism because it is a powerful and
specific myorelaxant.

Methods: Thirty female patients between 18 and 40 years-old who presented bruxism
and orofacial pain were selected, and randomized into two groups: control group (n = 15),
where the individuals received 0.05ml of sterile saline solution which was applied to the
anterior bundle of the temporal muscles and 0.2ml to each masseter muscle, and an
experimental group (n = 15), individuals received 20 units of A-botulinum toxin
(Botox®) applied to each masseter muscle and 5 units of A-botulinum toxin applied to
the anterior bundle of each temporal muscle. All applications were performed in the same
day by a previously calibrated operator. Patients were recalled for reevaluation after 30,
60, 90, 120, 150, and 180 days. At these times they were again submitted to VAS
application for pain and quality of life, as well as loading force evaluation and
electromyography.

Results: At 30, 60 90 and 120 days, a decrease in electromyographic activity was
observed in the A-botulinum toxin group (p <0.001). A statistically significant difference
was observed (p<.001) in the pain versus quality of life comparison, as well as for quality
of life in the analyzed range (p=.021). In the A-botulinum toxin group, considering the
same interval and the comparison between pain and quality of life, there was a significant
difference (p <.001 and p <.001, respectively). The comparison of the quality of life
between groups over time revealed a significant difference at time 90 (p=.041), being
observed an improvement of quality of life in the A-botulinum toxin group.
Conclusion: Intramuscular application of A-type botulinum toxin for bruxism and
orofacial pain patients proved to be an effective method for hyperactivity of the masseter
muscle in patients with bruxism, improving the quality of life of patients.

Keywords: A-type botulinum toxin, Facial pain, Dentistry, Bruxism, Temporomandibular
joint, Quality of life, Temporomandibular joint disorder



Introduction

Bruxism is defined as a parafunctional chewing activity characterized by
clenching and/or grinding of teeth, which occurs during both sleep and vigilance®. It is
related to emotional factors, occlusal interference and neurological disorders®. On average
90% of the population is diagnosed with bruxism at some time in their life2.

Bruxism is caused by several factors, which makes it difficult to accurately
discover its etiology, making it complex to establish a treatment plan for all patients with
this parafunction. Therefore, there is no specific treatment, and each patient should be
individually evaluated and controlled®*. Studies on bruxism show an association of the
syndrome with anxiety, stress, depression, personality types, nutritional deficiencies
(magnesium, calcium, iodine and vitamin complexes), dental malocclusion, central
nervous system dysfunction and/or disorders, neurochemical drugs and genetic
factors24°,

Central Nervous System (CNS) disorders are directly related to bruxism.
According to the neurophysiology, the nuclei of the base are anatomical structures of the
brain responsible for the modulation of the movements, and catecholamines are the
regulatory substances of their action®. Dysfunctions in catecholamine concentration are
associated with certain conditions such as Parkinson's disease, Huntington's disease, Shy-
Drager syndrome, oral mandibular dystonia, late oral dyskinesia, Gilles de laTourette
syndrome, hemifacial spasms, akathisia, late dystonia (all of these conditions are
movement-associated disorders)®”’.

Pain is a frequent symptom in clinical signs of bruxism. Dentin hypersensitivity,
excessive tooth wear, fractures of teeth and restorations, hypertrophy and myalgia of the
masticatory muscles (mainly temporal and masseter), headache and TMJ pain are among
the most commonly observed clinical manifestations®?®.

The control plan developed for bruxism should meet the following objectives:
reduction of physical and psychological tension, treatment of signs and symptoms,
minimization of occlusal interference and disruption of habitual neuromuscular pattern.
Occlusal therapy is performed with occlusal adjustment. Occlusal splints may be
indicated for controlling the muscle activity and occlusal commitment. The use of
medication (such as muscle relaxants) to subside and eliminate patient's pain and
consequently bruxism is a temporary treatment®4810,

Botulinum toxin is produced by gram-positive anaerobic bacteria called
Clostridium botulinium, which form a protease of neurotoxins that are divided into seven
distinct forms ranging from type A to G, where each subtype produces a different
neurotoxin®>%!1 Its protease activity causes temporary chemical desensitization of
skeletal muscles by blocking the Ca*2-mediated release of acetylcholine from nerve
endings in alpha and gamma motor neurons that inhibits acetylcholine release in motor
nerve terminals, causing a decrease in muscle contraction. This property makes it useful
in regions where there is excess contraction!2314,



Type-A botulinum toxin has been employed to control several chronic pain
conditions, including myofascial pain, neuralgia and hyperesthesia, and is related to the
pain relief mechanism, not only in neuromuscular junction receptors, but also in the
nociceptive receptor system®!12 Side effects are rare and, even if they exist, are
transient, causing no major problems for patients*>®7, The use of botulinum toxin to
control bruxism is increasing, but there is no consensus regarding the effectiveness of this
method®8. Given the above and realizing the scarcity of specific studies, the present study
aimed to evaluate the effect of botulinum toxin type A in the control of pain, quality of
life and masticatory force in female patients with sleep bruxism, by means of a double
blind randomized clinical trial.

Material and methods

Ethical Criteria

This study was approved by the Institutional Human Research Ethics Committee
(register: CAEE64309416.1.0000.5152). All participants signed an informed consent
form.

Patient Selection

This is a randomized, double-blind controlled clinical study carried out according
to the CONSORT (Consolidated Standards of Reporting Trials) standards and registered
in the National Clinical Trial Registry under number U1111-1217-7400. The patients
were recruited by digital media and appointment of dental surgeons in the city of
Uberlandia, Minas Gerais, Brazil, and were accomplished at the School of Dentistry of
the Federal University of Uberlandia, Minas Gerais, Brazil from April to November of
2017.

Inclusion criteria were individuals between 18 and 40 years-old, female, with self-
reported sleep bruxism and associated orofacial pain reported in the last 3 months. The
exclusion criteria were patients with active psychosis, other active psychiatric illness or
cognitive impairment; serious comorbid diseases; individuals exposed to botulinum toxin
in the last 6 months; participation in another experimental therapeutic protocol; patients
with myasthenia gravis, amyotrophic lateral sclerosis and other acute diseases; history of
dysphagia and/or botulism; impairment of intellectual capacity, pregnancy, making use
of myorelaxant plaques, and egg allergies.

Experimental Protocol

Patients were randomized into two groups: (1) Experimental, with 15 individuals
received 20 units of A- Botulinum Toxin (Botox®, Allergan Pharmaceuticals LTDA,
Dublin, Ireland) applied to each masseter muscle and 5 Units to the most anterior bundle
of each temporal muscle, and (2) Control, with 15 individuals received 0.2ml of sterile
saline to each masseter muscle and 0.05ml applied to the anterior temporal muscle bundle.



a) Patients were allocated according to a list created at the website
www.sealedenvelope.com by the operator 1 (A.C.M), which also placed saline
or botox syringes inside the envelopes with corresponding patient's
identification (4 syringes per envelope, one for each muscle), without group
identification, in order to keep the operator 2 blinded. The latter (M.C.P.S.),
an experienced professional in charge of all of the interventions, only opened
the envelope when was to perform the procedure.

A third researcher (C. E. F.), without knowledge of the group allocation, was
responsible to assess the response of the patients to the intervention. In the first session,
previous to any procedure (baseline), and in follow-up after 30, 60, 90, 120, 150 and 180
days, orofacial pain was registered according to a visual analogue scale (VAS) with
values from zero to 10, where zero represents no pain and 10 the worst pain imaginable.
Another VAS for quality of life in relation to bruxism was applied, where zero was the
worst quality of life and 10 the best quality of life. Electromyography and chewing force
test (Load Cell) at maximum contraction with a dynamometer were also obtained in each
of these periods?.

Load Cell Test and Electromyography

For Load CEIl Test, a calibrated dynamometer (Model IDDK V4, Kratos
Industrial Equipment, Cotia, SP, Brazil) was inserted at the region of the first molar on
right side then at the left side. The patient was asked to bite three times with maximum
force, and the value was recorded in Newtons (N). The average was considered the final
value, for each side.

For electromyography, records were obtained using a computerized
electromyograph (830 C model, EMG System of Brazil LTDA, Sao Jose dos Campos,
SP, Brazil) designed in accordance with the International Society of Electrophysiology
and Kinesiology standards (ISEK). The device had the following characteristics: eight
input channels for EMG signals from passive or active electrodes; two input channels for
auxiliary signals such as load cells, electrogoniometers and isokinetic equipment. During
collection, the skin was prepared with alcohol friction to remove dead epithelial cells.
During the electromyographic record the patient was kept sitting with the Frankfurt
horizontal plane parallel to the ground. Electrode positioning in the masseter muscle was
performed through muscle palpation, and the patient was instructed to keep the teeth in
occlusal contact. In the masseter muscle, an electrode was positioned in the center of the
equidistant point of the upper and lower insertions. Patients were instructed to keep the
maximum usual intercuspal position with maximum force, for 10 seconds, for analysis of
muscle contraction. Each one made the collection 3 times to avoid possible external
interference of electrical signals, being the final value the average between the three
collections.



Results

Load Cell Evaluation (dynamometer)

The values of total masticatory force of the masseter muscle were for the Control
group were compared between the baseline and the other periods after application of A-
Botulinum Toxin. The mean chewing force in the Control group masseter at the baseline
was (518N), at 30 days (355N), at 60 days (430N), at 90 days (458N), at 120 days (449N),
at 150 days (429N) and at 180 days (408N). There was only a significant difference in
the comparison between baseline versus 150 days (p < 0.05) (Figure 1A and 1B). The
measurement of total masticatory force of the masseter muscle in the Botox group at
baseline was (468), at 30 days (479), at 60 days (480), at 90 days (435), at 120 days (481),
at 150 days (465) and 180 days (522), with no significant difference between the baseline
and the other time intervals (p <0.05) (Figure 1).
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Evaluation of electromyography of the masseter muscle

Measurements were performed only on the masseter muscle because of the risk of
results being altered by the hair during the temporal muscle measurement. The analysis
of the electromyographic activity of the right masseter muscle in the Control group
revealed that when the baseline was compared to the other time intervals, the average
values at baseline (81.6mV), at 30 days (73.8 mV), at 60 days (76.6 mV), at 90 days (93
mV), at 120 days (129 mV), at 150 days (102 mV) and 180 days (98 mV), difference was
found to significant only between 90, 120 and 180 days (p <0,05) (Figure 2)

Figure 2
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The mean values of electromyographic activity of the left masseter muscle in the
botulinum toxin group was found to be at baseline (140.33mV), at 30 days (31.46 mV),
at 60 days (27.52 mV), at 90 days (44.18 mV), at 120 days (98.17 mV) at 150 days



(101.74 mV) and 180 days (127.53 mV), and statistically significant differences were
observed only between 15, 30, and 90 days (p <0.05) (Figure 3C).

The mean values of electromyographic activity of the right masseter muscle in the Botox
group was found to be at baseline (117 mV), at 30 days (33 mV), at 60 days (30 mV), at
90 days (46 mV), at 120 days (97 mV) at 150 days (91 mV) and 180 days (133 mV), and
statistically significant differences were observed only between 15, 30, and 90 days (p
<0.05).

The comparison between the Control and Paired Botox groups revealed that there
was no statistical difference (p = 0.254) at baseline for both groups. It was observed a
statistically significant difference between groups at 30, 60 and 90 days (P <0.05).
Decrease of electromyographic activity of the right masseter muscle was observed in the
Botox group for the aforementioned periods (Table-1).

The analysis of the electromyographic activity of the left masseter muscle in the
Control group, at different time intervals resulted in the following mean values at baseline
(86.6 mV), at 30 days (81.4 mV), at 60 days (76.5 mV), at 90 days (79.7 mV), at 120
days (83 mV), at 150 days (86 mV), and at 180 days periods (107 mV). It was noted
significant difference only at 180 days (p <0.05). The mean values of the
electromyographic activity of the left masseter muscle in the Botox group were at baseline
(136 mV), at 30 days (26 mV), at 60 days (24 mV), at 90 days (42.4 mV), at 120 days
(74.8 mV), at 150 days (85.5 mV) and at 180 days (116.5 mV). Statistically significant
differences were observed at 15, 30 and 90-day periods (p <0.05) (Table-1).

The comparison between the Control and Paired Botox groups for the left
masseter muscle revealed no statistically significant difference (p> 0.05) at baseline for
both groups. Statistically significant difference occured between groups at 30, 60 and 90
days (P <0.05). Decreased electromyographic activity of the left masseter muscle was
observed in the Botox group for the aforementioned periods (Table-1).



Tables:

Electromyography:
Mean (standard deviation) and median (25%; 75%) values for the groups

Controle Botox Valor de p
Baseline 109,55 (77,88) 140,33 (76,80) 0.237
86,60 (60,50; 162,80) 136,50 (71,90; 181,00)
20 dave 118,45 (104,88) 31,46 (18,30) 0.002*
y 81,40 (41,70: 203,70) 26,20 (20,80; 38,10)
50 dave 114,84 (90,92) 27,52 (12,49) <0.001*
y 76,51 (64,30; 219,90) 24,09 (18,30; 32,00)
120,03 (87,82) 44,18 (17,82) <0.001*
Left | 90days 79,80 (67,41; 203,95) 42,42 (28,45; 54,81)
190 dave 125,22 (89,53) 98,17 (46,93) 0.590
Y 83,08 (70,24: 146,08) 74,83 (70,70; 135,14)
150 dave 116,88 (76,31) 101,74 (53,64) 0.709
Y 86,07 (78,24: 160,68) 85,55 (73,50: 163,80)
180 dave 130,81 (87,81) 127,53 (60,66) 0.740
y 107,16 (65,67; 196,63) 116,57 (75,88 182,72)
Baseline 113,31 (113,64) 128,24 (79,05) 0.254
81,60 (52,80; 105.90) 117,40 (52,80; 169,00)
20 dave 120,07 (115,05) 32,02 (10,07) <0.001*
y 73,80 (49,30; 137,30) 33,20 (20,70; 36,70)
50 dave 134,58 (126,11) 32,39 (12,57) <0.001*
y 76,65 (58,57; 143,80) 30,94 (24,26; 37,95)
. 148,16 (128,56) 46,87 (17,18) <0.001*
Right | 90 days 93,44 (74,33; 153.23) 46,40 (35,17; 55,02)
190 dave 161,74 (136,92) 111,32 (48,52) 0.455
Y 129,43 (74,33; 179,41) 91,82 (68,04: 144,98)
150 dave 129,40 (85,07) 113,96 (59,54) 0.803
y 102,26 (77,04; 142,29) 91,72 (75,17; 148,40)
180 days 131,98 (87,75) 144,46 (72,22) 0.455

98,67 (66,02; 177,61)

133,53 (79,81; 219,00)

Load Cell Correlation, Electromyography and Time in the Masseter Muscle




When load cell, electromyography and period of time for the masseter muscle
were correlated, Control and Botox groups showed a statistically significant difference in
the right masseter control group (coef = 0.407; p <0.001) between the electromyography
and load cell values. However, there was no significant difference between the variables

“period of time” and “electromyography” (p = 0.081) and the load cell (p = 0.297). In the
experimental group, the right masseter muscle showed a statistically significant
difference between the electromyography and load cell variables (coef = 0.195; p <0.004)
and between time and electromyography (coef = 0.431; p <0.001). However, no
statistically significant difference was observed in the time versus load correlation (p =
0.254). In the control group, in the left masseter muscle, no significant difference was
observed in the correlation between time versus load (p = 0.399) for between time versus
electromyography (p = 0.233), and only a difference in the correlation between load cell
and electromyography was observed (cef = 0.358; p <0.001). In the experimental group,
the left masseter muscle showed no significant difference between the load cell variable
and time (p = 0.968), nor between the electromyography versus load (p = 0.072), and a
statistically significant difference was observed between time and electromyography
(coef = 0.322; p <0.001).

Comparison between time, pain and quality of life

When comparing time versus pain with quality of life in the control group, there
was no statistically significant difference respectively (p =0.127) and (p = 0.806) (Figure
3). However, the correlation in the experimental group between time and pain decreased
pain over time with a statistical difference of (p = 0.013) at intervals of 30, 60 90 and 120
days (Figure 4). Regarding the relationship between time and quality of life, there was an
improvement of quality of life, as measured by time after application of the botulinum
toxin, with statistically significant difference (p = 0.014)

Comparative analysis between two groups with a 95% confidence interval. T test for
when the data were considered parametric and Mann-Whitney Rank Sum Test for non-
parametric data. * It means difference between the control and botox groups for the same
time of comparison (p <0.05).
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Discussion

Botulinum toxin was firstly described in 1817 by Justinus Kerner, a German
physicist, who began its use on animals. In 1897, microbiologist Emile Van Ermengem
related the botulism epidemic to the bacteria found in food, thus isolating it and producing
it in the laboratory®*°. Botulinum toxin A has been used in recent years to help treat
temporomandibular dysfunction®®, to reduce musculoskeletal pain'® and myofascial pain
associated with bruxism?,

Regarding the treatment of TMJ dysfunction, there is still no therapy that
permanently heals bruxism. Several issues regarding the subject are proposed and
detailed in the literature.

Santos?® and collaborators conducted a review on the treatment of orofacial pain
through acupuncture in patients with bruxism in order to prove the effectiveness of
acupuncture in analgesia in patients with bruxism. They found that acupuncture causes
endogenous release of chemical mediators such as opioids, cortisone and acetylcholine,
improving pain. Thus, this therapy may be an alternative in the treatment of chronic and
myofacial facial pain, such as those arising from bruxism.

Saletu?! et al. studied the pharmacotherapy of sleep bruxism to investigate the
acute effects of clonazepam on bruxism. Their study included 10 patients who received
previous treatment with bruxism splint. The authors found that clonazepan may reduce
the symptoms of sleep bruxism by presenting good patient tolerability.

Another use of botulinum toxin is with occlusal appliances. Bruxism splint is the
most commonly used therapy for the treatment of bruxism, although its mechanism of
action is not well understood??. According to Harada?® et al. (2006), the use of occlusal
splint, with or without occlusal coverage, was effective in the treatment of bruxism.

Literature reports confirm that cognitive behavioral therapy can be used in both
types of bruxism, but its long-term application has no significant effect. Actually, it is
possible that this therapy have more effect on wake bruxism due to the fact that factors
psychological issues prove to be more important in this type of bruxism?*.

The use of catecholamine modulating neurochemical drugs, such as Diazepam
and Methocarbamol, via dopaminergic route, have been effective as an auxiliary
treatment for bruxism, but at the risk of drug dependence over time®*®. The prescription
of propranolol, a beta-adrenergic agent was effective in the treatment of bruxism with its
action related to direct sedative action due to its inhibition of trigeminal motoneurons &7
The use of buspirone would cause a decrease in the number or sensitivity of presynaptic
receptors, thus increasing the synapse for dopamine release, restoring motor modulation
and disrupting muscle parafunctional activities?®’.

Botulinum toxin A is a presynaptic neuromuscular blocking agent?, which
inhibits the release of acetylcholine in neuromuscular junctions, thus reducing muscle
contractions®.



Studies evaluating the efficacy of botulinum toxin A have yielded mixed results.
Three studies reported that the use of the substance produced no benefit®233, while four
reported that the use was beneficial*2®2%3!, In the studies that reported a positive result
for the use of botulinum toxin, some criticisms were observed, since most studies
presented smaller sample size.>*3>3 A short follow-up with a maximum of four months
after drug application and verification of its action®*3+%; except that in our study the
follow-up of patients was maintained over 6 months after application, presenting a
relevant sample number for work to be developed.

Studies reported the reduction of myofascial pain in patients with bruxism with
reduced occlusion force in the masseter and temporal muscle after botulinum toxin A
application®®. The maximum occlusal force was reduced after three months of botulinum
toxin A application®. In the present study it was not possible to verify difference between
the masseter muscle load cell intergroups nor between groups over time.

In the evaluation of the electromyographic activity (EMG) of the masseter muscle,
there was a reduction of EMG activity in the experimental group at intervals of 15, 30
and 90 days after the single application of botulinum toxin A. These findings are
compatible with the study of Lee et al.*®, who showed a reduction in EMG activity in the
masseter muscle after injection of botulinum toxin, and the number of muscle contraction
events was reduced from the fourth week and maintained for twelve weeks. According to
a randomized study, with twenty-four patients treated with injection of botulinum toxin
into the masseter muscle, a reduction in EMG activity from the 14th day onwards with a
return of the increase from the 28th day onwards was observed, as well as decreased pain
scores®,

In the present study, an improvement in quality of life was found in the
experimental group around 90 days after botulinum toxin injection. It was also possible
to verify the correlation between the pain and time variables in the group that received
the botulinum toxin, as well as the improvement of the quality of life over the follow-up
time. In the study by Guarda-Nardinie et al.?, pain during chewing was reduced after 6
months, when patients with bruxism received botulinum toxin application compared to
those who received placebo. This corroborates our results, regarding the improvement of
pain in patients submitted to A-botulinum toxin (Botox®).

In a study by Ernberg et al.?°, pain intensity was reduced at 30 and 90 days after
application of A-botulinum toxin. Thus, one can stress out that the improvement of pain
over time has a significant effect on improving the quality of life of the experimental
group within 30, 60 90 and 120 days, after this period the effect of botulinum toxin begins
to have its effect diminished and therefore new applications are necessary. These results
are corroborated by Jadhao et al.*®, who showed improvement in subjective resting and
chewing pain parameters in the group treated with botulinum toxin A. In a prospective
study of patients with chronic pain treated with injection of botulinum toxin in the
temporal muscles and bilateral masseter masses, which were followed for 12 months, a
reduction in pain measured by visual analog scale (VAS) and Physician Global
Assessment (PGA) was reached®’. When reviewing the scientific data available in the



literature and the data obtained in this work, we suggest that A-botulinum toxin (Botox)
may be indicated as an important aid for patients diagnosed with bruxism and orofacial
pain, with periodic applications in the interval 4/4 months shown in this randomized trial.

Conclusion

The use of A-botulinum toxin, applied to the masseter and temporal muscles
bilaterally, in patients with bruxism and orofacial pain, proved to be an effective method
to control masseter muscle hyperactivity in patients with bruxism, with its maximum peak
of action until the ninetieth day after infiltration, with decreased muscle tension,
improvement of painful symptoms and, consequently, significant improvement in the
quality of life of these patients.

The study shows that the effects produced by botulinum toxin A are temporary,
with reversible effectiveness, requiring periodic applications to maintain long-term
benefits, such as decreased muscle hyperactivity, decreased pain symptoms and improved
quality of life of patients with bruxism and orofacial pain. Thus, it is a multifactorial
chronic parafunctional condition that is difficult to control. Nevertheless, further studies
are needed to refine the available knowledge on the subject.
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Tratamento de Hipertrofia do Masseter

com Toxina Botulinica

MARTINS, JS'; MACHADO, AC?; FIGUEIREDO, CE?;

SOARES, PV*; PARREIRA SILVA, MC*®

Introdugao

A hipertrofia masseteriana (HM) € uma
condicdo incomum de etiologia incerta’. E
reconhecida como ampliagdo assintomética
de um ou de ambos musculos masseter’, No
geral a HM ocorre de forma bilateral e simé-
trica, porém podemos encontrar casos de as-
simetria e de unilateralidade, principalmente,
em pacientes que mastigam ou apertam ape-
nas um dos lados?®. O tratamento tradicional
da HM, consiste na excisao parcial cirirgica do
musculo masseter 0 que pode gerar algumas
complicacdes como formacao de hematomas,
paralisa do nervo facial, infecgdes, limitacdo
da abertura bucal e sequelas de anestesia
geral’. Smyth, Moore e Wood (1994) geraram
uma forma menos invasiva para o tratamento
da HM ao introduzirem, pela primeira vez, a
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Uberlandia (UFU) jessicastephasemartins@gmail com

* Doutor em Odontologia, Professor da Escola Téonica de
Saude - UFU alexandrecosihomachado@utu be
! Residente em Cirurgia e Traumatologia Buco-Maxio-Fa-
cial pela UFU crestiancefiqueiredo@gmad com

* Professor Adjunto de Denstistica pela UFU. dentistica@
umuarama ufa br

* Professor Adjunto de CTBMF pela UFU. marcelocaetanol
@msn com

injecao de toxina botulinica tipo A no muscu-
lo masseter*s. O organismo anaerdbico Clos-
tridium Butolinum produz a Toxina Botulinica
(BOTOX®) e essa consiste em uma neurotoxi-
na potente que quando injetada provoca para-
lisia e subsequente atrofia do musculo®’.

0 objetivo desse trabalho é relatar o caso de
aplicacdo de toxina botulinica para tratamen-
to de Hipertrofia Masseter.

Palavra-chave: Hipertrofia; Masseter; Toxina
botulinica.

Relato de Caso

Paciente género feminino, 25 anos, procurou
0 servico de Cirurgia e Traumatologia Buco-
-Maxilo-Facial do Hospital de Clinicas da UFU
com queixa estética de volume excessivo em
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Tabela 1: Aferigdo da forga mastigatéria com dinamémetro

Lado/Afericao Pré-aplicagio 30 dias pés-aplicacio 120 dias pés-aplicagio
Lado Diresto 175N 170N 162N
Lado Esguerdo 207N 186N 171N

Com isso foi observada a diminui¢do da for¢ca
mastigatéria, aferida em dinamdmetro (Tabe-
la 1), assim como achados clinicos que de-

monstram a diminui¢do da hipertrofia mas-

setérica apés um més de aplicagdo.

Figura 3. Avaliagdo da paciente apés 1 més de tratamento

Discussao

A hipertrofia muscular do masseter é definida
como o crescimento excessivo de sua massa
muscular® no sentido medial a lateral. No que
diz respeito a toxina botulinica, é composta de
uma cadeia pesada 100kDa e que existem 7
sorotipos (tipos A, B,C1, D, E, F e G) sendo que
cada um tem seu sitio especifico de acdo. O
tipo A da toxina Botulinum (BTA) é usada tam-
bém, extensivamente, para enderegar interes-
ses cosméticos, principalmente, para o rejuve-
nescimento da face superior e inferior. O uso
da toxina butolinica no tergo inferior tornou-se

rapidamente uma das formas mais populares

de rejuvenescer o rosto, devido a sua eficicia
nesta area e a falta de efeitos colaterais im-
portantes se devidamente aplicada.

Jae-Hong Kim e col.” observaram que apds
a aplicagao da toxina botulinica, a atrofia do
musculo masseter é estabelecida em um pe-
riodo de 2 a 4 semanas. Para aplica¢ao cor-
reta na regido massetérica, Nam-Ho Kim™
descreveu uma zona de seguranga que € deli-
mitada por tracar uma linha horizontal a partir
do canto direito do labio para a base do lobo
da orelha, outra linha horizontal pela flange
inferior da mandibula em dire¢do ao angulo
e duas linhas verticais: uma pela borda ante-
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rios do musculo masseter e a outra pela borda
posterior do misculo masseter.

Neste relato de caso, 30 dias apds a aplica-
¢ao de toxina botulinica, foi observada uma
diminuigao do volume dos misculos masseter
e temporal, bilateralmente, 0 que corrobora
com os autores supracitados. Adicionalmente,
a diminuicdo da forca de mastigacdo até 120
dias traz beneficios estéticos e funcionais a
paciente, uma vez que isso contribui para a
manutencao da atrofia muscular, bem como
protege as estruturas mastigatorias. Apesar
do baixo risco do procedimento e previsibilida-
de, o efeito desta toxina € passageiro, duran-
do em torno de 2 a 6 meses'**? o que leva a
possivel necessidade de nova aplicagdo para
manutencdo a longo prazo da atrofia muscu-
lar. Entretanto, os beneficios se sobrepdem
aos riscos e desvantagens, tornando esta mo-
dalidade de tratamento para a Hipertrofia de
Masseter muito vantajosa para o paciente,
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ABSTRACT

The empororendiblar jednt (TMT) ankylosis describes the home or Sbrous adhesion of the TWT components, with fimctiomal
impairment. The present repart shows the surpical comection the TMT ankylesis doe to 2 condyle fracture in a child A 13 years
old patent. female. attendad to the Oral mmd Maxillofacial Surgery Deparment of the Clinical HospitalFederal University of
Uberlandia. showing severe mouth oppening [imiaton (Poum) and history of bilateral condyle factme and symphysis Sachme.
The nght TMT ankylosis was disgnesed. removed. reshaped mnd repositioned to form the reshaped condyle, by the sliding
reconstmuction of the condyle nsing pesterior border of mandibular ramus and mryofascial mierpesition of the emporal fascia.
A 5 months of follow up showed mowth cpeming of 44 mm mamtamed after 2 years, without complunts. The surgical
meament of the TMT ankylosis is nesded for the reestablishment of the immediate funchon bomever the patent must be
watchad until the end of devel opment.

KEY WORDS: Trauma, Temporomandibular jeint ankylosis. Child.



INTRODUCTION

The temporomandibular joint {TMT) ankylosis is the result of the fibrous or bone fusion betveen the condylar head
and the glemoid fossa [1]. The ankylosis can be related to facial ranma, local or systemic infection, and to systemic conditions,
such as ankylosing spondylitis and theumatoid arthritis [2]. The fwaama is the prevalent factor in the TMT ankylosis, especially
in children, due to falls, waffic-accidents and forceps delivery [3].

The condylar fractures m the pediairic and tesnager population pose a serious challenge, once the condyle is an
important growing center in the developing mandible. The waumatic frachure includes as complications: facial asymmeiry,
resirict mandible movements and TMT derangements andfor ankylosis [4]. When in children, the ankylosis plays a serious and
disabling condition, resulting in impairment of speech and chewing, lack of oral hygiene, caries, facial and mandibular
growing dishurbances, maloccision and acute airway imvobrement [5 6]

The ankylesis of the TMT can be classified as e ankylosis, result of any condition that may méuce fibrous or bone
adhesions and pseudo ankylosis, that presents mandible movemsnts resmiction due to pathologies from outside the TMI, such
15 muscle, bone and neurelogical disorders [7].It was first classified by Shawney, in four types (I-IV7), based in anatomical data
and tomopraphic jomt changes [E]. In type L the condyle head is present without distertion and the fibrous union makes the
movement impassible; the type II shows the fusion the condylar deformed head and the articular surface; the fype IO shows a
bone fusion that imvolves the mandible rapms and the zyzomatic arch And medially is found a dislocated fragment of the
anterior condyle; and in type IV the nommal TMT anatomy is completely destroyed by the mass newly formed betvresn the
mandible ramms and cranial base [9].

Ankylosis management mclhades ageressive resection, ipsilateral coronoidectomny, contralateral cheronoidec tomy, gap
arthroplasty, fascia interposition or temporal cartlage arthroplasty, and low osteotomy of the mandibular ramus, reconstruction
of the ramus with a cochlear-grafted reconstuction, alloplastic reconstruction with stock or custom prostheses, all associated
with early mobilization and physiotherapy [3,10].

The aim of the present study is to report the surgical comection of TMT ankylosis, result of bilateral condyle fractare
associated with symphysis frachure in a child reated by the bone segment slip technique from the partial vertical ostectomy of

the mandibular branch and interpositon of myofascial flap.

CASE REPORT
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Patient, femals, 12 years old, melanoderma, was referred to the Oral and Maxillofacial Surgery Department at the
Faderal University of Uberlindia, Uberlandia, Minas Gerais, Brazil in 2017, victim of a bicycle accident, who developed a
bilatetal condyle and symphysis fractare & years earlier (Figl). At the time, it was opted for comservative treamment of
condyles and rigid intermal fixation of the symphysis fractre. Om clinical examination the patient denied allergies,
comorbidities and medication use. Exira-oral clinical examination shomed no sipns of facial asymmetry, but the presence of
mandibular reropnathism (Fig. 2A and 2B). On imiva-oral clinical examinaton, the patient complaimed of pain, severe trsmus
(9 mm}), chewing difficulties, malocchision and phonetic disorder (Fig-3).

Computed Tomography (CT), it was possible to verify the presence of a dense radiopague image in the right condyle
in close comtact with the zygomatic arch and a 4-bole mimiplate m the symphysis remon (Fig. 44). CT scan revealed an
ankrylotic mass involving the right temporomandibular joint, type 4 of the Shawney classificaton (Fig. 48B).

Swrpical removal of the ankylotic bleck was performed in the operating room under general amesthesia and
nasomacheal inmbation The surgical access chosen was the Al Eayat with preauriculsr extension. The incisiom site was
marked with methylens blue (Fig.5A) and infiltrated vwith diluted epimephrine at 1: 100,000, Subseguent to the total
mucopericstesl dissection of the planes (Fig. 5B) with ankylotic mass exposure (Fig. 5C), the osteotomy site vwas previoushy
demarcated and later estectomized by means of drills (Fig. ID), estectomny with savwing (Fig. 5E) and block cleavage using the
Wagner chisel (Fig. 5F). Subsequently, vertical mandibular ramms osteotonyy was performed (Fig. G and Fig. 5H), stamp
removal, and condylar remodeling, based on the osteotomy proposed by Lm et al {2011) (Fig 51 - Fig. SK). Then it was fixad
by means of 2 L 2.0 miniplates of the system 2.0 with 4 saens of 7 mm each (Fig. 3L). The myofascial temporalis fascia flap
was fnally inferposed (Fig. 5M and 5M). The site was thoroughly washed with 0.9% saline solution snd sunmed with
Monocryl®4-0 and 5-0 nylon sumares.

In panoramic X-ray afier fve months of surgery ot is possible to observe the miniplates in position and condylar
remodeling (Fig. 6A). In CT scanner it is possible to verify the absence of the ankylotic mass (Fiz. 6B). There were no
complications during the follow-up period. After 5 months & mouth opening of 44mm was obsered and maintained ccclusion
(Fig. TA-TC). The patient was followed up for 2 years, without mouth openming limitations or pain complaints, where
orthodontic estment was stanted, for fomire reevaluation of the need for surgical reinterventon at the end of its growth (Fig.

EA-BC), through bilateral TMT prosthesis and orthognathic surpery.
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DISCTUSSION

TMT ankylosis describes the bone or fibrous adherence of the TMI components (condyle and skull base), with
functional limdtations [11]. Clinical characteristics of T ankylosis in childhotd inclode mouth openingz limitation, facial
asymmeiry, mandibular micregnathia, Class II posterior crossbite malocclusion (umilateral ankylosis) / anterior open bite
(bilateral ankylosis) [6].

In a case series conducted in Migeria by Ballo e al. (2011) [12] with 23 patients, it was observed that the age of the
patient when exposed to injury appears to be an important factor in the assessment of maxillofacial deformities resulting from
TMT ankylesis. Ankylesis m children is wormisome snd mey cause jaw growth disorders, resulting in pross deformiry and
limited mouth opening [13].

Imaping used to diagnose TMT ankylosis requires a three-dimensional view of the jeint that is provided by computed
tomography, especially in the coronal section, which belps in assessing the nanme and severity of ankylosis [8].

TMT ankylosis should be surgically weated as early as possible [14]. The surgical procedure is performed under
general anesthesia. Fiber-optic inlabation is the technigue of choice in children with mismws that cannot be intabated orally due
to limited mowuth opening [§]. Limitation on mouth opening and mandible protrusion are independent predictors of difficult
airway in pediatric patients with TMT ankylosis [15].

Al-ksyat & Bramley access gives wide access to the TMI, temporal region and zygomatic arch, which has the
advantage of protecting the facial nerve branches and access to the temporal myofascial flap used in interposition arthroplasty
[14]. Eaban er al., (2009) [17] descibe a protocol for the treatment of ankylosis n children which imvelves aggressive surgical
removal of the ankylotic mass and ipsilateral coroncidectonry. The contralsteral coromoidectorny is performed if incisal
opening is less than 35mm afier ipsilateral side, temporal myofascial flap or articulsr disc interposition when it can be
recovered, condyle recomstruction by osteogenic distraction or rib bome graft, early jav mobilization and aggressive
physiotherapy It was chosen for mamtaming bilaterally javw choronous processes, as tanscinogical manipulation revealed
immediate reestablishment of the full mouth opening It vas performed a remodeling of the ankylosis mass and its refixation,
omce rib bone praft presents high morbidity, unpredictablegrowth and possibility of re-ankylosis. Moreover, the carrent public
health system dees not provide stock peither customized TWT prostheses and the patient could not afford, neither had health
insurance to finance it, imiting the casa.

Arthroplasty with mberposition with the nryofascial temporalis flap, according to the Eaban protecol, vas considersd
the most successful resment for ankylesis reatment [16]. In 8 prospective randomized clinical study conducted betrresn 2005
and 2015 in &0 patients with TMT ankylosis in which the patients were treated with gap arthroplasty or interpositional
arthroplasty, he observed that inferposiional arthroplasty is better than gap arthroplasty W terms of mouth opening and

prevention of re-ankylosis [18].
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In the present case, the technique chosen was the one proposed by Liu er al. (2011) [19] with the bone segment slip
from the partal vertical osteotomy ofthe mandibular ramus and myofascial flap interposition, with medifications. The vertical
osteotomy of the mandibular ramus involves the sigmoid notch to the lower edze of the mandible by distsl lingula [20].
Despite the suggestion to mamfain a3 musculosksletal pedicle for survival of the ostectomy, it was not possible, due to the
extension of the ankylotic mass and the need for evaluation of the medial condyle structures, with necessity of removing the
bone stamp for drill remodeling and its internal fixation
In a retrospective cohert study conducted by Chen er af., (20199 [21], he revieved data on TMT ankylosis patients
bermeen 20046 and 2015, totaling 130 patients aged 3 to 67 years. It was observed that the rate of joint re-ankylesis among
children was 19.1% and while in adults it was 7.3%. In a smdy by Al-Kamali er al., (2018) [22] of 77 patients with TMT
ankylosis bermeen 2001 and 2013 was observed that radical removal of ankylosis is essenfial to prevent re-ankylesis. In a
systematic review by Rozanski er al., (2019) [23], mcluding reports or case series published from 1990 to 2017, where children
under 18 years old had TMT surgically weated in a total of 176 patents, it was observed that 2.27% of patients reported
development of re-ankylosis without correlation with different types of intervention. To date, despite the short follow-up, the

patient has no clinical or radiographic signs

CONCLUSION

Swgical meamnent of TMT ankylosis is necessary to restore immediste function Interpositional myyofascial flap
arthroplasty shovs the lower re-ankylosis indexes. Early physiotherapy should be stinmlated for optimizing mmscular
movements and reseting the maximum mouth opening. as patients must be followed il finalization of mandibular growth

for DECESSAry CUITEnt assessment.
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earlier.
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Figure 2: Extra-oral clini

ination sh d no signs of facial asymmetry (Fig. 2A), but the
presence of mandibular retrognathism (Fig. 2B).




Figure 3
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Figure 3: Intra-oral  clinical
examination, the patient complained
of pain, severe trismus (9 mm).

Figure 4
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Figure 4: Computed Tomography (CT), it was possible to verify the presence of a dense radiopaque image in the right

condyle and a 4-hole miniplate in the symphysis region (Fig. 4A). CT scan revealed an ankylotic mass involving the right
temporomandibular joint, type 4 of the Shawney classification (Fig. 4B).
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Figure 5: Incision site was marked with methylene blue (Fig.5A); total mucoperiosteal dissection of the planes (Fig. 5B):
with ankylotic mass exposure (Fig. 5C); the osteotomy site was previously d ted and later osteotomized by

of drills (Fig. D); osteotomy with sawing (Fig. SE); block cleavage using the Wagner chisel (Fig. 5F); subsequentiy,
vertical mandibular ramus osteotomy was performed (Fig. 5G and Fig. 5H); stump removal, and condylar remodeling
{Fig. 51 - Fig. 5K); then it was fixed by means of 2 L 2.0 miniplates of the system 2.0 with 4 screws of 7 mm each (Fig.
5L); the myofascial temporalis fascia flap was finally interposed (Fig. 5M and 5N).
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Figure 6: Panoramicradiography after five months of surgery (Fig. 6A). In CT scan it is possible
to verify the abscence of the ankylotic mass (Fig. 68) |

Figure 7 Click here to download Figure FIGURE-7.tiff =

_;%

Figure 7: After 5 months a mouth opening of 44mm was observed (Fig. 7A and 78) and maintained occlusion (Fig.7C).



CONSIDERACOES FINAIS

A aplicacdo da Toxina Botulinica Tipo A nos musculos Masséter e
Temporal nas pacientes com bruxismo e dor orofacial, mostrou-se um método
eficaz para o controle da hiperatividade muscular, tendo seu pico maximo de
acao até nonagésimo dia pos infiltracdo. Observou-se diminuicdo da tenséo
muscular, melhora da sintomatologia dolorosa e consequente ganho de

qualidade de vida.

Este trabalho mostra que os efeitos produzidos pela Toxina Botulinica
Tipo A, sédo temporarios, de efetividade reversivel, necessitando de aplicacdes
periddicas para manutencdo a longo prazo dos beneficios, tais quais, diminuicdo
da hiperatividade muscular, da sintomatologia dolorosa e uma evolucao positiva
da qualidade de vida dos pacientes com bruxismo, pois trata-se de condicao
parafuncional crénica e multifatorial de dificil controle. Ndo obstante, mais
estudos sdo necessarios para refinar o conhecimento disponivel sobre o tema.

Este trabalho é o primeiro de uma vasta linha de pesquisa. Para
obtencdo de mais resultados e conclusfes, sugerimos 0s seguintes temas para

novas pesquisas:

1.Aplicacéo de Toxina Botulinica Tipo A nos musculos Masséter e Temporal,
em pacientes do género feminino, portadoras de Bruxismo e dores orofaciais
em associagao com o uso de placas miorrelaxantes.

2.Aplicagdo de doses maiores da Toxina Botulinica Tipo A nos musculos
Masséter e Temporal, em pacientes do género feminino, portadoras de
Bruxismo e dores orofaciais.

3.Aplicagéo de Toxina Botulinica Tipo A nos masculos Masséter e Temporal,
em pacientes do género masculino, portadores de Bruxismo e dores

orofaciais.
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4. Aplicagdo de Toxina Botulinica Tipo A nos musculos Masséter e
Temporal, em pacientes do género masculino, portadores de Bruxismo e
dores orofaciais em associagdo com o uso de placas miorrelaxantes.

5. Aplicacdo de doses maiores da Toxina Botulinica Tipo A nos musculos
Masséter e Temporal, em pacientes do género masculino, portadores de
Bruxismo e dores orofaciais.

6. Aplicacdo de Toxina Botulinica Tipo A nos musculos Masséter e
Temporal, em pacientes especiais.

7. Aplicacdo de outras formas de Toxina Botulinica, nos diversos pacientes
portadores de Bruxismo e dores orofaciais.
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* O sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu consentimento em
qualquer fase da pesquisa, sem penalizacdo alguma e sem prejuizo ao seu cuidado (Res. CNS 466/12 ) e
deve receber uma via original do Termo de Consentimento Livre e Esclarecido, na integra, por ele assinado.
» O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e descontinuar o
estudo somente apds analise das razdes da descontinuidade pelo CEP que o aprovou (Res. CNS 466/12),
aguardando seu parecer, exceto quando perceber risco ou dano nao previsto ao sujeito participante ou
quando constatar a superioridade de regime oferecido a um dos grupos da pesquisa que requeiram agao
imediata.

+ O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o curso normal do
estudo (Res. CNS 466/12). E papel de o pesquisador assegurar medidas imediatas adequadas frente a
evento adverso grave ocorrido (mesmo que tenha sido em outro centro) e enviar notificacao ao CEP e a
Agéncia Nacional de Vigilancia Sanitaria — ANVISA - junto com seu posicionamento.

+ Eventuais modificagoes ou emendas ao protocolo devem ser apresentadas ao CEP de forma clara e
sucinta, identificando a parte do protocolo a ser modificada e suas justificativas. Em caso de projetos do
Grupo | ou Il apresentados anteriormente a ANVISA, o pesquisador ou patrocinador deve envia-las também
a mesma, junto com o parecer aprobatério do CEP, para serem juntadas ao protocolo inicial (Res.251/97,
item lll.2.e).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao

Informacgbes Basicas|PB_INFORMACOES_BASICAS DO_P | 22/04/2017 Aceito

| do Projeto ROJETO 794357.pdf 18:11:36

Qutros respostaaoparecer.docx 22/04/2017 |Marcelo Caetano Aceito
18:05:12 | Parreira da Silva

TCLE / Termos de |termo.doc 22/04/2017 |Marcelo Caetano Aceito

Assentimento / 18:04:36 |Parreira da Silva

Justificativa de

Projeto Detalhado / |projeto.docx 22/04/2017 |Marcelo Caetano Aceito

Brochura 18:04:17 |Parreira da Silva

| Investigador

Qutros fichafinal.docx 30/03/2017 |Marcelo Caetano Aceito
17:20:02 |Parreira da Silva

Outros fichadeacompanhamento.docx 30/03/2017 |Marcelo Caetano Aceito
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Comentarios e Consideragoes sobre a Pesquisa:
PENDENCIAS ANTERIORMENTE APONTADAS:

a) Embora o projeto tenha sido encaminhado para apreciacao no inicio de fevereiro, seu cronograma prevé
a etapa de recrutamento iniciado em janeiro. Readequar o cronograma a fim de que sua execugao so tenha
inicio apds parecer do CEP. PENDENCIA ATENDIDA.

b) O projeto prevé como riscos da pesquisa apenas a questao da identificagao do participante, no entanto, o
TCLE informa acerca de eventual nao remissao dos sintomas e diminuicao da for¢a da mastigac¢ao.
Uniformizar a informagao, inserindo-a na Plataforma. PENDENCIA ATENDIDA.

c) Esclarecer no TCLE: a quantas aplicacdes da toxina o participante sera submetido;

durante quantos meses ele sera acompanhado mensalmente (de acordo com o projeto, 6 meses);
realizacao de eletromiografias e preenchimento de fichas mensais; para que o participante tenha plena
ciéncia de todas as etapas e procedimentos. PENDENCIA ATENDIDA

d) Esclarecer melhor local e forma de abordagem/recrutamento, bem como a faixa etaria dos participantes
(maiores de 18 anos?). PENDENCIA ATENDIDA.

e) Deve-se contemplar todos os riscos aos quais todos os participantes da pesquisa estarao sujeitos e as
atitudes que os pesquisadores tomarao para minimizar os riscos. (desde hematomas, dor causada pela
agulha, risco de paralisias tanto pela toxina quanto por possivel lesao causada pelo contato da agulha com
nervos etc..) PENDENCIA ATENDIDA.

f) Descrever no TCLE todos os procedimentos aos quais os participantes que receberao o Botox serao
submetidos e todos os riscos (ja informados no projeto) aos quais 0s participantes estarao sujeitos e os
procedimentos que os pesquisadores tomarao para prestar atendimento adequado aos participantes que
possivelmente sofrerem algum efeito adverso com a pesquisa. (lembrando que nao se pode onerar o SUS).
Da mesma forma descrever para os participantes que receberdo o soro fisiologico. PENDENCIA
ATENDIDA.
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existéncia de doencas graves co-morbidas, individuos que tiveram exposi¢ao a qualquer preparacao de
toxina botulinica nos Gltimos 6 meses, participagao em outro protocolo terapéutico experimental, qualquer
condicao médica na qual a administracao da toxina botulinica € contra-indicada, incluindo miastenia grave,
esclerose lateral amiotréfica e outras doengas agudas, historia da disfagia, histéria de botulismo, uma
condicao ou a situagdo em que 0s investigadores detectem confusdo na capacidade do sujeito para
participagao no estudo, incapacidade de compreender e assinar o consentimento informado, gravidez,
individuos que nao satisfazem os critérios de inclusdo e individuos que possuam hipersensibilidade a
qualquer componente da pesquisa.

Objetivo da Pesquisa:
Objetivo Primario:
Analisar a influéncia da Toxina Botulinica nos pacientes com Bruxismo.

Objetivo Secundario:

Analisar a agao da Toxina Botulinica em dois musculos da mastigacao através de célula de carga e
eletromiografia em pacientes com Bruxismo. Avaliar a duracao da efetividade de acao da Toxina Botulinica
nos paci-entes com Bruxismo. Analisar a sintomatologia dos pacientes com Bruxismo apés a aplicacao da
Toxina Botulinica em dois musculos da mastigagao.Avaliar se houve melhora na qualidade de vida apés a
aplicacaoda Toxina Botulinica nos pacientes com Bruxismo.

Avaliacao dos Riscos e Beneficios:
Segundo os pesquisadores:

Riscos: Por se tratar de procedimentos seguros, o Gnico risco apresentado quanto a inclusao na pesquisa é
a quebra de sigilo quanto a identificagcao dos participantes, que sera minimizado pela codificagao dos
prontuarios. projeto completo e TCLE também esclarecem que ha também a possibilidade de nao remissao
dos sintomas e diminuicao da forga mastigatoria.

Beneficios:

O beneficio direto da pesquisa € que o tratamento realizado tera condi¢des de avaliar um terapia alternativa
para os pacientes com bruxismo com possibilidade na melhoria da sintomatologia dolorosa em algumas
ocasides e ganho de qualidade de vida.
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uma qualidade de vida ruim por conta da sintomatologia, além de poderem apresentar alteragoes bucais,
comprometendo a efetividade mastigatoria.

METODOLOGIA: O estudo sera composto por dois grupos; um grupo controle, onde sera aplicado soro
fisiologico estéril e um grupo experimental, onde sera aplicada 20 Unidades de Toxina Botulinica A
(Botox)em cada musculo Masséter e 10 Unidades em cada Musculo Temporal, Apos calculo amostral,
encontrou-se amostra de xx sujeitos por grupo (OBS: nao foi especificado na PB, mas o projeto completo
indica calculo e necessidade de 42 participantes no total). Cada paciente selecionado preenchera um
questionario especifico relacionados aos problemas causados pelo bruxismo e preenchera duas escalas
visuais analogicas; sendo uma relacionada com a sintomatologia dolorosa da Articulagao Témporo
Mandibular e outra relacionada com a qualidade de vida relacionada com o problema. O fatores em estudo
serao distribuidos aleatoriamente por sorteios em envelopes opacos e escuros.

Para definicao dos grupos, a lista de randomizacao sera criada na pagina www.sealedenvelope.com. O
operador encarregado da intervencao apenas ira abrir 0 envelope no momento de executar o procedimento.
Todas as aplicacOes serao realizadas no mesmo dia por operadores previamente calibrados. Nem os
operadores, nem 0s sujeitos saberao que substancia estara sendo aplicada. Apenas um operador ira
manipular as substancias, prepara-las para a aplicag¢ao e realizar os devidos arquivamentos de informagoes.
A andlise inicial (baseline) sera realizada mensalmente apds as aplica¢des durante 6 meses. Em cada
acompanhamento mensal novamente serao realizadas eletromiografias, mensuragoes em célula de carga e
avaliagoes nas escalas visuais analogicas de dor e qualidade de vida de cada sujeito.Qualquer informagao e
dados adicionais serao anotados e devidamente arquivados. Apés as conclusdes do trabalho, caso sejam
identificados beneficios da técnica sobre os sujeitos do grupo experimental, os sujeitos do grupo controle
passaram pela mesma terapia para sejam também beneficiados.

Critério de Inclusao:
Individuos portadores de bruxismo, Estar de acordo em participar e assinar o termo de consentimento livre e
esclarecido (TCLE) (Pesquisadores informaram posteriormente que serdo pacientes maiores de 18 anos).

Critério de Exclusao:
Existéncia de psicose ativa, outra doenga psiquiatrica ativa ou comprometimento cognitivo,
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Trata-se de resposta as pendéncias apontadas no parecer consubstanciado nimero 2.060.482, de 12 de
Maio de 2017.

Conforme apresenta:

O protocolo de pesquisa intitulado "Efeito do Tratamento com Toxina Botulinica na qualidade de vida de
pacientes com bruxismo e dores na Articulagdo Témporo-Mandibular", a ser desenvolvido em sede de pods-
graduacao,pretende analisar, através de um estudo clinico randomiza-do, os efeitos da aplicagao de Toxina
Botulinica (Botox) na musculatura mastigatéria nos pacientes com bruxismo diagnosticado, buscando a
melhora na qualidade de vida dos sujeitos da pesquisa. De acordo com os pesquisadores, aplicagbes
clinicas deste agente tem se tornado comum nos ultimos 30 anos, obtendo resultados previsiveis. A toxina
botulinica bloqueia a liberagao de acetilcolina na jungdo neuromuscular, e como resultado, o0 musculo nao
recebe a ordem de contragdo. O bruxismo & um habito parafuncional que leva o paciente a ranger os dentes
de forma ritmica, principalmente durante o sono. Além de poder causar desgastes nos dentes, pode ser um
dos fatores causais da cefaléia e distarbios da articulagdo temporomandibular e na musculatura da
mastigacao, principalmente dor. Sendo assim, as pessoas que portadoras de bruxismo podem ter
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