AVA

&%y UNIVERSIDADE ESTADUAL PAULISTA
u n e S A «JULIO DE MESQUITA FILHO”
FACULDADE DE ODONTOLOGIA DE ARACATUBA

Fernanda Pereira de Caxias

Efeitos da reabilitacdo oral com novas proteses totais
convencionais sobre a forca de mordida e a
amplitude eletromiografica dos musculos supra-
hidideos e esternocleidomastoideos e suas correlacdes

com a dimensao vertical de oclusao

Aracatuba — SP
2021



Fernanda Pereira de Caxias

Efeitos da reabilitacdo oral com novas proteses totais
convencionais sobre a forca de mordida e a
amplitude eletromiografica dos musculos supra-
hidideos e esternocleidomastoideos e suas correlacdes

com a dimensao vertical de oclusao

Tese apresentada a Faculdade de Odontologia
de Aracatuba da Universidade Estadual Paulista
“Julio de Mesquita Filho” — UNESP, como
parte dos requisitos para a obtencéo do titulo de
Doutora em Odontologia — Protese Dentaria

Orientadora:  Profa. Associada Daniela
Micheline dos Santos

Coorientadora: Profa. Assistente. Dra. Karina
Helga Turcio de Carvalho

Coorientador: Prof. Titular Marcelo Coelho
Goiato

Aracatuba — SP
2021



Catalogacéo na Publicacéo (CIP)

Diretoria Técnica de Biblioteca e Documentacdo — FOA / UNESP

C384e

Caxias, Fernanda Pereira de.

Efeitos da reabilitacdo oral com novas préteses totais
convencionais sobre a forca de mordida e a amplitude
eletromiografica dos musculos supra-hidideos e esternoclei-
domastadideos e suas correlagdes com a dimensao vertical
de ocluséo / Fernanda Pereira de Caxias. - Aragatuba, 2021

73 f. 11l ; tab.

Tese (Doutorado) — Universidade Estadual Paulista,
Faculdade de Odontologia de Aracatuba

Orientadora: Profa. Daniela Micheline dos Santos

Coorientadora: Profa. Karina Helga Turcio de Carvalho

Coorientador: Prof. Marcelo Coelho Goiato

1. Reabilitacdo bucal 2. Sistema estomatognético
3. Eletromiografia 4. Musculo esquelético 5. Forga de
mordida 6. Dimens&o vertical I. T.
Black D3
CDD 617.69

Claudio Hideo Matsumoto CRB-8/5550




Dedico este titulo as milhdées de mulheres ao redor do mundo a quem,
todos os anos, sdo negados os direitos a educacéo e realizacdo de seus

sonhos.



AGRADECIMENTOS ESPECIAIS

Ao0s meus pais

Se hoje alcanco um alto nivel académico, eu devo aos meus pais, Gilberto Paes de Caxias e
Sandra Regina Pereira de Caxias, que sempre me incentivaram a estudar e fizeram sacrificios

para que as filhas pudessem ir & escola. Serei eternamente grata.

A minhairma
Minha irmd, Emilia Pereira de Caxias, € 0 meu maior elo com o passado. Foi quem dividiu

comigo a infancia e hoje divide a vida adulta, mesmo com milhares de quildmetros de distancia.

Obrigada por todas as vezes que me compreendeu e disse uma palavra de apoio.

Ao0s amigos e colegas

Obrigada, com muito carinho, aos amigos e colegas de pos-graduacdo. Desde que cheguei a
UNESP, em 2015, vocés fizeram parte dos meus dias e foi uma honra trabalhar com vocés

todos. Muito obrigada ao Clévis Lamartine por me ajudar nesta pesquisa.

Meu agradecimento vai aos meus amigos de fora da FOA, em especial Patricia Zambon, que
me ajudou com conselhos, com meus documentos e sempre se prontificou a me socorrer em

Aracatuba.

A equipe de Aarhus

Meu periodo de doutorado sanduiche na Universidade de Aarhus (AU), na Dinamarca, foi, sem
duvidas, uma das melhores experiéncias da minha vida. Eu aprendi muito sobre a profissdo e
sobre mim mesma. Meu agradecimento vai, primeiramente, para o Professor Peter Svensson,
quem abriu as portas para que eu participasse da equipe. Agradeco muito ao Fernando Gustavo
Exposto por me ensinar e por me acompanhar durante meu estudo e por tirar minhas davidas
inimeras vezes. Agradeco a Hanne Langgaard que foi uma grande amiga quando precisei.
Obrigada também aos professores Mohit, Eduardo, Lene e Karina, a Bente e aos colegas e

amigos Satoshi, Simple, Pankaj, Rajat e toda equipe da OSK. Um agradecimento especial vai



também para minha amiga Camilla Tiburcio que foi uma grande companheira na faculdade e

me apoiou Muito Nos meus NOVos projetos. Vocés sao todos especiais.

Além dos amigos da faculdade, tenho que agradecer aqueles amigos que foram minha familia
em Aarhus e com quem vivi nos Teknologkollegiet. E igualmente, as pessoas com quem convivi
durante minha estadia na cidade. Cada um teve uma contribui¢do importante para que minha

experiéncia fosse a melhor possivel.

Agueles que n&o estdo mais presentes

Obrigada as pessoas que passaram por meu caminho durante os ultimos anos e ja ndo estdo
mais presentes. Algumas tomaram caminhos diferentes e outras finalizaram suas missdes no

nosso mundo. Todas foram muito importantes para quem eu sou.



AGRADECIMENTOS

A minha orientadora Profa. Daniela Micheline dos Santos

Certamente a Professora Daniela € uma das mulheres mais inspiradoras que ja conheci. Quando
recebi seu e-mail se apresentando como minha orientadora do mestrado, ha 6 anos, eu ndo podia
imaginar o quanto a jornada até aqui seria maravilhosa. Eu j& disse vérias vezes o quanto eu
sou grata por todas as oportunidades que se abriram gracas ao seu investimento. Mais uma vez,
obrigada por acreditar que eu tinha potencial para fazer o doutorado, por me motivar a crescer,
pela oportunidade de realizar esse e tantos outros estudos. Eu sempre terei vocé como exemplo

de uma verdadeira lider e uma grande amiga.

A minha coorientadora Profa. Karina Helga Turcio de Carvalho

A Professora Karina também € uma grande inspiracao para mim. Eu fui muito abencoada de ter
duas orientadoras que se tornaram amigas. Muito obrigada por todas as vezes que segurou
minha mé&o enquanto eu estava perdida e por acreditar em mim quando eu mesma tinha muitas
duvidas. Muito obrigada pela oportunidade de trabalhar contigo e por compartilhar tanto
conhecimento. Cada dia que eu ficava na sua sala era uma aula de diversos assuntos. Muito
obrigada por me fazer crescer e por investir seu tempo e por confiar em mim. Foi por vocé que
eu consegui e resolvi abracar a oportunidade do doutorado sanduiche e, gracas a isso, a minha
vida mudou. Espero e desejo muito que essa parceria continue para toda nossa vida profissional.

Serei grata a vocé por toda a minha vida.

Ao meu coorientador Prof. Marcelo Coelho Goiato

Também tenho muito que agradecer ao Professor Marcelo. Obrigada por tantas oportunidades
que me deu para aprender, para auxiliar nas cirurgias e para produzir novos trabalhos. Eu
também levarei gratiddo comigo todos os dias. Obrigada pela oportunidade de trabalhar com as
proteses bucomaxilofaciais. Espero um dia ser, pelo menos uma parte, semelhante ao grande

profissional que vocé é.



A equipe de professores

Gostaria de deixar meu agradecimento aos professores do Departamento de Materiais
Odontoldgicos e Prétese com quem tive a oportunidade de trabalhar, em especial: Profa. Aimee
Maria Guiotti, quem me deu uma oportunidade de pesquisa e participou das minhas bancas
quando precisei. Prof. Aldiéris Alves Pesqueira, com quem tive o prazer de conviver

diariamente. Todos vocés e os demais professores foram pecas importantes na minha formagéo.

A Faculdade de Odontologia de Aracatuba

Agradeco a Universidade Estadual Paulista, na pessoa do seu Diretor, Prof. Glauco Issamu
Miyahara pela oportunidade de realizac¢do do curso de Doutorado em Odontologia. Obrigada
aos funcionarios do Departamento que me receberam de bracos abertos, em especial, a Magda,
o Carlédo e o Jander que se tornaram muito queridos. Também agradeco a todos 0s outros
funcionérios, em especial a Valéria Zagatto, Lilian Mada e Cristiane Lui da Secretaria de
Pds-graduacdo. Obrigada a equipe do Centro de Oncologia Bucal (COB). Mesmo aqueles cujos
0s nomes nao foram citados, mas que contribuiram para que meus dias na UNESP se tornassem

mais agradaveis, deixo meu agradecimento.

A Fundagcio de Amparo a Pesquisa do Estado de S&o Paulo — FAPESP

Meu agradecimento a FAPESP se da pelo financiamento do presente estudo (Processo nimero:
2017/10342-7) e ao financiamento do meu Doutorado Sanduiche na Dinamarca (Processo
namero: 2018/00770-4).

A Coordenagcéo de Aperfeicoamento de Pessoal de Nivel Superior — CAPES

Agradeco a CAPES pela concessdo da bolsa no primeiro ano do meu doutorado.



Aos Pacientes

Meu profundo agradecimento vai aos pacientes que participaram desse estudo e todos 0s outros
qguem tive a honra de atender durante os Gltimos 15 anos. Gragas a VOCEs eu sou cirurgia-

dentista.

Aos professores participantes da Banca Avaliadora

Agradeco aos professores por aceitarem avaliar o meu trabalho. A contribuicdo de vocés sera

essencial para o sucesso na divulgacao do estudo.



Se vocé tem conhecimento, deixe 0s outros acenderem as suas

velas nele.

Margaret Fuller



Caxias FP. Efeitos da reabilitacdo oral com novas proteses totais convencionais sobre a forca
de mordida e a amplitude eletromiografica dos musculos supra-hidideos e
esternocleidomastdideos e suas correlacdes com a dimensdo vertical de oclusdo [tese].

Aracatuba: Faculdade de Odontologia, Universidade Estadual Paulista; 2021.
RESUMO

Objetivos: Analisar os efeitos da reabilitagdo oral com proteses totais sobre o forga maxima de
mordida e eletromiografia dos musculos supra-hidideos e esternocleidomastéideo e suas
correlagdes com a DVO. Meétodos: Pacientes usuarios de proteses totais insatisfatorias
participaram em trés sessdes (TO, T1 e T2). No TO, enquanto os pacientes ainda usavam suas
préteses velhas, eles foram submetidos a exames de forca de mordida e eletromiografia dos
musculos supra-hidideos e esternocleidomast6ideos. Novamente, esses exames foram repetidos
e a DVO foi medida enquanto os pacientes usavam as suas préteses novas e as velhas, 30 dias
apos a instalacdo das novas préteses (T1). Cem dias apés a instalacdo das novas préteses (T2)
o0s exames foram repetidos. Os dados foram submetidos aos testes de normalidade de Shapiro-
Wilk, andlise de variancia (ANOVA), correlacdo de Pearson e regressdo linear, todos com 5%
de significancia. Resultados: Quinze pacientes participaram do estudo. Nenhuma diferenca
estatisticamente significante foi observada para forca de mordida e eletromiografia. Porém, os
testes de correlacéo e regressdo demonstraram importantes interacdes entre DVO e forca de
mordida, e DVO e eletromiografia durante a degluticdo para os musculos supra-hidideos.
Conclusdo: A reabilitacdo ndo impactou a forca de mordida nem as atividades dos musculos
estudados (eletromiografia). Por outro lado, a DVO demonstrou ser um fator importante para
forca de mordida e degluticdo de 4gua apds a reabilitagéo.

Palavras-chave: Reabilitacdo Bucal. Sistema Estomatognatico. Eletromiografia. Musculo

Esquelético. Forca de Mordida. Dimenséo Vertical.



Caxias FP. Effects of oral rehabilitation with new conventional complete dentures on bite force
and electromyographic amplitude of suprahyoid and sternocleidomastoid muscles and their
correlation with vertical occlusal dimension [thesis]. Aracatuba: Sao Paulo State University,
Aracatuba Dental School; 2021.

ABSTRACT

Objectives: The purpose of this study was to assess the effects of oral rehabilitation with
complete dentures on bite force and electromyography of the suprahyoid and
sternocleidomastoid muscles, and their correlation with OVD. Materials and Methods: Patients
wearers of unsatisfactory removable complete dentures were attended in three sessions (TO, T1
and T2). At TO, while the patients still wore the old dentures, they were submitted to bite force
and surface electromyographic exams of the suprahyoid and sternocleidomastoid muscles.
These exams were repeated and the OVD was measured while the patients wore their old and
new prostheses, 30 days after insertion of the new prosthesis (T1). The exams were repeated
100 days after the insertion of the new prosthesis (T2). The data were submitted to the Shapiro-
Wilk normality test, analysis of variance (ANOVA), and Pearson correlation and linear
regression, all with 5% significance. Results: Fifteen patients participated in the study. No
statistically significant difference was observed for bite force or electromyography in TO, T1,
or T2. However, the correlation and regression tests showed important interactions between the
OVD and bite force, as well as the OVD and electromyography during deglutition for the supra-
hyoid muscles. Conclusion: Rehabilitation did not impact bite force nor the activity of the
assessed muscles (electromyography). On the other hand, OVD was shown to be an important
factor for bite force, and deglutition of water after rehabilitation.

Keywords: Mouth Rehabilitation. Stomatognathic System. Electromyography. Skeletal
Muscle. Bite Force. Vertical Dimension.
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1 INTRODUCTION!

According to the World Health Organization, the increase in the population of people
over 60 years old has occurred more rapidly than any other age group in most countries [1].
Ageing leads to decreased strength, speed, stability, coordination, and performance of whole-
body organs and systems [2], which suggests that the elderly take longer to eat meals and have
less efficient, more easily fatigued swallowing muscles [3]. In addition, the elderly has
significantly higher deglutition duration and total time for liquid consumption in comparison
with younger people [4].

Many elderlies are rehabilitated with removable complete dentures, which provide
improvements of masticatory function and positively impact the quality of life when they are
well fabricated and adapted [5]. Conversely, the use of a badly adapted prosthesis is related to
social discomfort, mainly during meals [5], limiting them to softer and pasty foods [6] which
may present a higher risk of nutrition deficiency [7].

It is known that elderly people with poor health and tooth loss tend to have a more rapidly
reduced bite force [8]. Bite force is a physiological characteristic related to quality of life, and
is capable of influencing nutritional quality of an individual because it is related to masticatory
efficiency, food grinding, and digestion [9]. Besides the analysis of bite force, muscle
characteristics can be studied by using electromyography (EMG), which is used by many
researchers to assess the effects of rehabilitation, changes of muscle behavior, and efficiency
of treatments [10-14].

Muscle tonus and extension can be modified by recovery of the occlusal vertical
dimension (OVD) [15], which can decrease during the use of a prosthesis due to the progressive
occlusal wear of the artificial teeth [16] and alveolar ridge bone resorption [17]. It is expected

that the OVD will be recovered when a new prosthesis is inserted [18]. Several authors have

! Normalizagéo de acordo com a Clinical Oral Investigations (Anexo B)
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studied the effects of oral rehabilitation on the masticatory system [5,10,11,19-21], which
requires the harmonic contraction of many masticatory, head, and neck muscles [22]. An
example of the functional connection between the neck and masticatory muscles is the fact that
the sternocleidomastoid muscle is activated when masticatory load is increased [23]. The
digastric, mylohyoid, stylohyoid, and geniohyoid muscles compose the suprahyoid muscle
group [24]. They participate in the movement of deglutition [25] and the beginning of the
suction movement [26], as well as show activation during the masticatory function [25,27],
which varies according to the consistency of food [27]. These facts led this study to assess the
behavior of these muscles in different oral functions before and after the rehabilitation. In
addition, there is a lack of studies that objectively assess the role of OVD on oral functions, as
well as studies that assess the influence of the rehabilitation with complete dentures on bite

force and electromyography of neck muscle before and after the prosthetic treatment.



Proposition
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2 PROPOSITION

Thus, the aim of this study was to assess the effects of oral rehabilitation with complete
dentures on bite force and electromyography of the suprahyoid and sternocleidomastoid
muscles, and their correlation with OVD. The hypotheses were that: 1) bite force would
increase after rehabilitation; 2) there would be significant changes of the electromyography of
the suprahyoid and sternocleidomastoid muscles, and; 3) there would be a correlation between

the changes of OVD and bite force, as well as changes of OVD and electromyography.



Methods
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3 METHODS

Participants

Patients from the Complete Dentures Clinic of Sao Paulo State University (UNESP),
Aracatuba Campus, were verbally invited to participate in the study. The patients needed to be
wearers of unsatisfactory bimaxillary removable complete dentures for at least 5 years, and be
enrolled as a patient of UNESP for rehabilitation with a new prosthesis of the same type. The
patients were selected according to the inclusion/exclusion criteria described in the previously

published study of Caxias et al. [28].

The selected patients received verbal and written information about the prosthetic
rehabilitation and the research, and signed an informed consent form. This study was approved
by the Human Research Ethics Committee of the Aragatuba Dental School (UNESP) (opinion
number 66699617.4.000.5420). All procedures were carried out according to the Criteria of

Ethics in Research with Humans.

Study Design

This observational longitudinal clinical study was divided in three sessions: before (T0),
30 days (T1), and 100 days (T?2) after insertion of a new prosthesis. At TO, the patients answered
Axis | of the Research Diagnostic Criteria for Temporomandibular Disorders (RCD/TMD)
questionnaire [29]. The bite force assessments and EMG exams of the suprahyoid and
sternocleidomastoid muscles were performed while the patients still wore their old prostheses
(maxillary and mandibular). At T1, the above-mentioned assessments were repeated, except the
application of the RDC/TMD, and the OVD was measured while the patients wore their old and

new prostheses. At T2, the bite force assessment and electromyographic exams were repeated.
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As a reference to start counting the time before T1 and T2, the prostheses were considered

inserted when no adjustment was necessary in their occlusal surfaces or basis.

RDC/TMD Questionnaire

The RDC/TD questionnaire was used for the exclusion of patients with signs and
symptoms of temporomandibular disorders, as well as to collect sociodemographic data. Axis
| of the RDC/TMD has 31 questions with and without subscales. The questions are related to
the perception of own health, TMD symptoms, bruxism, traumas, psychological status, and
sociodemographic data [29]. The questionnaire was applied by an examiner who read the
questions to all the patients. The patients answered the questions verbally because many

patients were illiterate.

Bite force assessment

The bite force assessments were made using an IDDK dynamometer (Kratos —
Equipamentos Industriais Ltda, Cotia, Brazil) with a 15 mm thickness and 1000 N. The
examiner received judicious training to become familiarized with the equipment, and the

patients were also familiarized.

The recordings were made on the left and right first molars. Each recording was
performed 3 times on each molar. The patients were instructed to bite the transducer with
maximum force for 5 £ 2 seconds, with 2-minute intervals between each recording. The highest

value from each recording of each molar was selected for analysis [30].
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Electromyographic exams of the suprahyoid and sternocleidomastoid muscles

A MyosystemBrl_P84 and software MyosystemBr1 3.5 (DataHominis Tecnologia Ltda.,
Uberlandia, Brazil) were used to process and visualize the electromyographic surface signals.
The connector of the electromyograph had Constant Current tension output of 12V @
+100mA, Common-Mode Rejection Ratio of 112dB @ 60dB. It had protection against
overtensions and low pass filter for elimination of noises from 5Hz to 5KHz. Two dischargeable
round electrodes (Meditrace 100, Covidien llc, USA) made of polyethylene foam with medical
adhesive, Ag/AgClI double contact, and adherent hydrogel with low impedance were used to
record the electromyographic signals [28] in each muscle. The electrodes were placed with 20

mm inter-electrode distance.

For the supra-hyoids muscles the electrodes were placed bilaterally below the mental
region, after the inferior border of the mandible, following the fibers of the anterior digastric
muscle [31]. For the sternocleidomastoid muscles, electrodes were placed bilaterally
approximately at 3 cm behind the mandible angle/ear lobe following the direction of the muscle
fibers [32]. The electrodes and wires were fixed with an adhesive tape to avoid movements
during the exams [33]. The connection was tested, the gain was adjusted and the necessary
adjustments were made before the signals recording. The frequency of acquisition was adjusted
to 2400 Hz, the filter was adjusted to 1000 Hz and the electrode gain was equal x20. Before
placement of the electrodes, oil from the skin was removed by washing the neck and
submandibular region (the area where they were placed) with astringent soap and gentle rubbing
with cotton soaked with 70% alcohol, aiming to reduce impedance and improve signal
conductivity [15,34]. A grounded electrode was positioned on the wrist [15] to minimize
interference [28]. The patient remained seated on a chair and was asked to be relaxed while
keeping both feet on floor, hands on their lap, and their head in a position that kept the Frankfurt

plane parallel to the floor [21].
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The electromyographic signals were recorded during mandibular rest for 10 seconds,
habitual maximum intercuspation (HMI) for 5 seconds, HMI with thin plastic film folded in
three (Parafilm M, Bemis Company Inc., Neenah, USA) for 5 seconds, mastication of 3 g of
raisins for 10 seconds, mastication of 3 g of peanuts for 10 seconds, suction of water with a
straw (10 mm length x 3 mm thickness) for 06 seconds, and deglutition of water (3 times and
the highest value was noted) [34] For the analysis, the electric signals were analogically
amplified and bandpass filtered (15-1200 Hz). The positions of the electrodes at TO were drawn
on a template by using a transparent A4 acetate sheet (Filiperson Ind. De Papéis Ltda., Rio de
Janeiro, Brazil), which was used posteriorly to place the electrodes on the same area at T1 and
T2. The mean of the electromyographic signals of the suprahyoid muscles were calculated and
used for analysis. The electromyography of the right and left sternocleidomastoid was analyzed
separately. The software presented the root mean square (RMS) of the electromyographic

signals in microvolts (uV).

OVD measurements

The caliper method was used to measure the OVD. The patients were asked to wear their
old prostheses and were instructed to maintain the maximum intercuspation without contracting
the lip muscles. A 1 mm-thick permanent marker (Pilot Pen do Brazil S.A., Sao Paulo, Brazil)
was used to mark two dots on their faces; one in the mental region and the other on the tip of
the nose. Then, the distance between the two dots was recorded using a dry-end compass with
a locking system (ICE- Instrumentos Cirdrgicos Esmeralda, Cajamar Brazil) [35], and the
measurement was made using a millimeter ruler (ICE- Instrumentos Cirdrgicos Esmeralda,
Cajamar, Brazil). The patient was then instructed to immediately wear the new prosthesis,

following the same instructions, and the measurement was repeated. The measurements
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obtained with the old and new prostheses were noted and the difference was calculated in

millimeters.

Prosthesis fabrication

The prostheses were fabricated with acrylic resin according to the technique

recommended by Zarb and Bolender [36].

Process reliability

The reliability of the acquisition process (method error: Se) was calculated with the
Dahlberg formula (Se = VY. (d2) / 2n), where “d” represented the differences between data
acquisition in the patients and “n” was the number of double acquisitions [37]. The percentage
errors were calculated by the formula % = (Se / mean) x100 [37]. The mean represented the
mean value of the first and second acquisition [37]. The method errors of bite force and
electromyography measurements were calculated with 5 patients with 07 days between the

measurements.

Data normalization

The value of the HMI with Parafilm M task was used as reference for data normalization.
The value acquired during first HMI with Parafilm M (for each participant, each muscle and in
the first session) was considered as 100% and the percentage of this value was calculated for

each movement.

Statistical Analysis
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The sample size estimation was made using the G*Power 3.1.9 software (Dusseldorf
University, Germany,) with the statistical power of 0.8 and 5% p-value. The estimated sample

required to obtain reliable results was 8 patients.

The R software (version 3.5.3; R Foundation for Statistical Computing, Austria) was used
for statistical analysis. The normality was assessed with the Shapiro-Wilk test and a normal

distribution was shown.

The bite force and electromyographic data were analyzed by repeated measures analysis
of variance (ANOVA). The bite force was analyzed by side (right and left) and session (T0, T1
and T2) as within-subject factors. The EMG of the suprahyoid muscles was analyzed by session
(TO, T1 and T2) as within-subject factor. The electromyography of the sternocleidomastoids

was analyzed by side (right and left) and session (TO, T1 and T2) as within-subject factors.

Pearson correlation tests were used to analyze the correlation between the difference of
the OVD and bite force and between the difference of the OVD and electromyography of the
suprahyoid and sternocleidomastoid muscles. Linear regression was used to assess the influence
of difference of the OVD on bite force and electromyography with the old and new prostheses.

Significance level was 5% in all analyses.
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4 RESULTS

Twenty-one patients met the inclusion criteria and were selected to participate in the
study, however 6 did not complete the three sessions due to personal or health reasons. Thus,
fifteen patients (13 women and 2 men) with a mean age of 67.7 (with a range from 50 to 87
years old) who had worn the existing prostheses for a mean age of 11.21 years (ranging from 5

to 30 years) were included in the study.

Process reliability

It was found the slight difference between first and second session for electromyography

(7,6 %) and for bite force the means of the three bites for each side were calculated (1,04%).

Bite force

Two-way ANOVA demonstrated no statistically significant difference in bite force for
the right and left side among the three sessions (p=0.176). Table 1 shows the values found for

bite force for the right and left side in the different sessions (TO, T1 and T2).

Table 1. Mean (SD) of bite force values, in Newtons, in right and left side in different
sessions (TO, T1, T2)

Right side Left Side

T0 T1 T2 T0 T1 T2

61.2(32.3) 53.3(154) 57.7(29.5) 515(32.3) 445(15.4) 53.3(29.5)

SD: Standard deviation
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As it can be observed, in the right side, there was a decrease in 12.9% at T1 in comparison
with TO, and an increase in 8.2% at T2 in comparison with T1. Also, in the left side, there was
adecrease in 13.5% at T1 in comparison with TO, and an increase in 19.7% at T2 in comparison

with T1

Electromyography

For electromyographic assessments of the suprahyoid muscles, one-way ANOVA did not
demonstrate statistically significant difference for any of the functional movements among the
three sessions: rest (p=0.331); HMI (p= 0.728); mastication of raisins (p= 0.050); mastication

of peanuts (p= 0.350); suction (p= 0.825); deglutition (p=0.370).

For electromyographic assessments of the sternocleidomastoid muscles, two-way
ANOVA did not demonstrate statistically significant difference for any of the functional
movements among the three sessions: rest (p= 0.359); HMI (p= 0.576); mastication of raisins
(p=0.402); mastication of peanuts (p=0.050); suction (p=0.999); deglutition (p=0.561). Table
2 shows the normalized mean values of the suprahyoid and sternocleidomastoid muscles in the

different sessions (TO, T1 and T2) and functional movements.
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Table 2. Normalized mean values (SD) of electromyography of suprahyoid and sternocleidomastoid muscles in different sessions (TO. T1 and T2)
and functional movements

Mastication
Rest HMI Mastication of peanuts Suction Deglutition
Muscle of raisins
TO T1 T2 TO T1 T2 TO T1 T2 TO T1 T2 TO T1 T2 TO T1 T2
455 618 633 1413 1196 1183 2544 268.8 4182 601 2909 3405 253.60 229 200 2341 236.1 303.1
Supra-hyoids
(37.6) (26.3) (41.7) (127.3) (63.3) (57.8) (143.9) (94.9) (285.06) (1052.3) (160.6) (168.2) (338.4 (153.1) (172.7) (204.1) (97.2) (130.8)
78.70 7196 6895 70.33 7416 8864 9792 93.10 111.17 100.68 86.23 105.88 78.06 8515 80.99 128.62 117.93 101.04
Right
(35.2) (24.6) (36.9) (38.1) (26.3) (22.1) (32.3) (28.3) (30.8) (66.5) (21.4) (495 (33.1) (453) (52.3) (89.7) (53.3) (50.2)
SCM
77.03 7870 7196 6895 70.33 74.16 88.64 9792 93.10 111.17 100.68 86.23 88.23 78.06 85.15 100.52 128.62 117.93
Left
(36.8) (35.2) (24.6) (36.9 (38.1) (26.3) (22.1) (325 (28.3) (30.8) (66.5) (21.4) (45) (33.1) (453) (53.3) (89.7) (53.3)

SD: Standard deviation. SCM: sternocleidomastoid
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OovD

Of the 15 patients, 13 had increases of OVD after rehabilitation with the new prosthesis,
1 patient had the same measurement with both pairs of prostheses and 1 patient had missing

data. The mean increase of OVD was 3.6 mm (varying from 0 to 8 mm).

Correlation analysis and linear regression

Pearson correlation analysis and linear regression demonstrated positive moderate
correlation between the OVD and bite force for the right molar at T2 and the left molar at T1
and T2 (Table 3), and negative moderate correlation between the OVD and electromyography

of the suprahyoid muscles during deglutition at T2 (R: -0,694; p-value: 0.006; R%: 0.482).

Table 3: Pearson correlation analysis and linear regression of OVD and bite force on right and

left molars at different sessions.

Side Session R p-value R?

T1 0.538 0.047 0.2896
Left molar
T2 0.645 0.0127 0.4161

Right Molar T2 0.537 0.0474 0.289

R: Correlation coefficient; R2: Determination coefficient.
R<0.5 means slight correlation; 0,5<R>0.75 means moderate correlation;

R>0.75 means strong correlation.
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5 DISCUSSION

This study showed that rehabilitation with new removable complete dentures did not
increase bite force, nor did it cause significant changes of electromyography of the suprahyoid
and sternocleidomastoid muscles, thus hypotheses 1 and 2 were rejected. Positive correlation
found between changes of OVD and bite force, and the electromyography was negatively

correlated with the changes of OVD, thus hypothesis 3 was accepted.

Although statistically significant difference was not found for bite force, it could be
observed that the values decreased at T1 and increased at T2. This result is in accordance with
a previous study in which no significant difference was found for bite force between old and
new prostheses at 2 months post rehabilitation [38], and a study that found a decrease of bite
force with no significant difference shortly after new prosthesis implantation [39]. However,
this second study, contrary to the present results, found an increase of bite force one month after
the rehabilitation [39]. It is important to emphasize that bite force is influenced by different
physiological and non-physiological factors, such as muscle pain and/or inflammation in
temporomandibular joints [40], facial osteoporosis [41], gender, age, number of teeth, and
educational level, which are related to oral health status [42] and which may influence the
assessments in different elderly populations. However, it is important to emphasize that, due to
the exclusion of individuals with signs nd symptoms of temporomandibular disorders, the

muscle and joint pain are not considered as factor that may have influence in the present results.

As well as for bite force, the electromyographic exams did not show statistically
significant difference. The absence of difference may be due to the short-term follow-up, but
on the other hand, a previous study with a very similar group of patients and the same
assessment periods showed statistically significant difference in electromyography of the

orbicularis oris muscle [28]. This infers that differences in electric activity can happen in some
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groups of muscles, but be absent in other groups, or that different muscles need different times
to show significant changes after oral rehabilitation with complete dentures. A clinical study
with a longer follow-up would be capable of accepting or rejecting this hypothesis. The
literature lacks studies on the influence of rehabilitation with complete dentures in
submandibular and neck muscles. According to a literature search, only one study examined
the EMG of SCM in dentures wearers, but no jaw function was assessed and there was no
assessment of oral rehabilitation [43]. Another study compared the electromyography of the
suprahyoid muscles of dentate and edentulous individuals during oral functions [44], and yet
another study assessed the electromyography of the suprahyoid and other muscles in denture
wearers, but both without assessment before or after oral rehabilitation [45]. Thus, according
to the knowledge of the authors, the present study is the first to compare the electromyography
of the suprahyoid and sternocleidomastoid muscles before and after rehabilitation with

complete dentures.

This study showed positive correlation of bite force and OVD, and negative correlation
of electromyography and OVD, emphasizing its relevance in oral rehabilitation with complete
dentures. A correct OVD in complete denture rehabilitation leads to muscle relaxation because
of length reprograming and muscular tonus [15]. Miller, Heath and Ott [39] explained that
changes of OVD, which occurred in most of the patients in this study, have effects on muscle
capacity to exert maximum extensions in the short-term and less immediately. These authors
explained that, “the immediate effect is a function of the optimal working length of the
sarcomeres” [39]. The same authors cite the work of Goldspink [46], which said that “the less
immediate effect results from the capacity of muscle to 'graft in' new sarcomeres ‘in series' on
elongated muscles, thus restoring the optimal sarcomere length” [39]. Goldspink [46]

emphasized that this mechanism of sarcomere length adjustment must be taken into
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consideration by dentistry, due to adaptation of masticatory muscles to a new functional length

in procedures that change vertical dimensions.

Several techniques are used to assess OVD loss [47,48], such as pre-treatment record,
incisor height measurement, phonetic evaluation, patient relaxation, assessment of facial
appearance, radiographic evaluation, neuromuscular evaluation [47], deglutition, among others
[49]. The clinic where the prostheses were fabricated in the present study used combined
techniques, such as Pleasure’s [49] and phonetic, to reinforce the precision of OVD restoration.
Regarding OVD gain measurement, the caliper method was chosen because it was found to be
more accurate than the Willis gauge method [35]. Both methods are easy and quick, but, in
addition, caliper has the advantage of being less expensive [35]. Regardless of the method used
to determine OVD in rehabilitation, it is important to perform an accurate restoration since
inadequate OVD leads to several consequences for masticatory function and aesthetics, causing
treatment failure. Some consequences of reduced OVD are mandibular projection, circumoral
muscle flabbiness [50] with a longer, flatter upper lip and a shorter lower lip, morphological
alterations of temporomandibular joints [51], increased nasolabial crease [52], and angular
cheilitis [53]. On the other hand, an excessively increased OVD may lead to joint and muscle
pain, speech problems, difficulty in swallowing and mastication, bone resorption, tooth
sensitivity and abnormal wear in dentate individuals, appearance of an elongated face, and

facial expression of fatigue [54].

This study emphasized the importance of OVD in rehabilitation with complete dentures.
This was supported by the results that demonstrated positive moderate correlation between
OVD and bite force at T1 and T2, showing that a considerable part of bite force was explained
by OVD, which can be verified by the values of p and R?. Negative moderate correlation was
found for electromyography during deglutition for supra-hyoid muscles at T2, showing that, as

well as for maximum voluntary occlusal bite force, a considerable part of electromyography
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was explained by the OVD (p and R?). The results of this study can be used as a scientific
reference of the importance of correct OVD restoration, since it was demonstrated to have

significant influence on several functional movements.

The absence of a control group can be cited as a limitation of this study. Another
limitation is the lack of control over the use of the prosthesis during the adaptation period. This
control was based on patient reports only, which could not be confirmed. A study using a digital
appliance attached to the prosthesis would be capable of confirming the effects of oral
rehabilitation on functional movements, since the use of the prosthesis can be monitored. Future
studies comparing different OVD measurements and different oral rehabilitation methods can
provide further information about bite force and electromyography of the suprahyoid and
sternocleidomastoid muscles in elderly patients. As well, further studies assessing the
correlation of OVD and electromyography of different head and neck muscles can confirm the
importance of precise OVD recovery, bringing more scientific basis for clinicians during

restorative treatments.
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6 CONCLUSION

The rehabilitation did not impact bite force nor the activity of the assessed muscles
(electromyography). On the other hand, OVD was shown to be an important factor for bite force

and deglutition of water after rehabilitation, due to the correlations that were found.
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ANNEX A - Normas do periddico Clinical Oral Investigations

Manuscript Submission
Manuscript Submission

Submission of a manuscript implies: that the work described has not been published before; that it is not under
consideration for publication anywhere else; that its publication has been approved by all co-authors, if any, as
well as by the responsible authorities — tacitly or explicitly — at the institute where the work has been carried out.

The publisher will not be held legally responsible should there be any claims for compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been published elsewhere are required
to obtain permission from the copyright owner(s) for both the print and online format and to include evidence that
such permission has been granted when submitting their papers. Any material received without such evidence will
be assumed to originate from the authors.

Online Submission

Please follow the hyperlink “Submit online” on the right and upload all of your manuscript files following the
instructions given on the screen.

Please ensure you provide all relevant editable source files. Failing to submit these source files might cause

unnecessary delays in the review and production process.

Further Useful Information

The Springer Author Academy is a set of comprehensive online training pages mainly geared towards first-time
authors. At this point, more than 50 pages offer advice to authors on how to write and publish a journal article.

Title Page

The title page should include:

e  The name(s) of the author(s)
e A concise and informative title
e The affiliation(s) and address(es) of the author(s)

e The e-mail address, telephone and fax numbers of the corresponding author

Abstract

Please provide a structured abstract of 150 to 250 words which should be divided into the following sections:



e Obijectives (stating the main purposes and research question)
e Materials and Methods

e Results

e Conclusions

e Clinical Relevance

These headings must appear in the abstract.

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.

Text

Text Formatting

Manuscripts should be submitted in Word.

e Use a normal, plain font (e.g., 10-point Times Roman) for text.

e Use italics for emphasis.

e  Use the automatic page numbering function to number the pages.
e Do not use field functions.

e  Use tab stops or other commands for indents, not the space bar.

e  Use the table function, not spreadsheets, to make tables.

e Use the equation editor or MathType for equations.

e  Save your file in docx format (Word 2007 or higher) or doc format (older Word versions).

Manuscripts with mathematical content can also be submitted in LaTeX.

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes
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Footnotes can be used to give additional information, which may include the citation of a reference included in the

reference list. They should not consist solely of a reference citation, and they should never include the bibliographic

details of a reference. They should also not contain any figures or tables.
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Footnotes to the text are numbered consecutively; those to tables should be indicated by superscript lower-case
letters (or asterisks for significance values and other statistical data). Footnotes to the title or the authors of the

article are not given reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section on the title page. The names

of funding organizations should be written in full.

References

Citation

Reference citations in the text should be identified by numbers in square brackets. Some examples:

1. Negotiation research spans many disciplines [3].

2. This result was later contradicted by Becker and Seligman [5].

3. This effect has been widely studied [1-3, 7].

Reference list

The list of references should only include works that are cited in the text and that have been published or accepted
for publication. Personal communications and unpublished works should only be mentioned in the text. Do not

use footnotes or endnotes as a substitute for a reference list.

The entries in the list should be numbered consecutively.

e Journal article

Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet L (2009) Effect of high
intensity intermittent training on heart rate variability in prepubescent children. Eur J Appl Physiol
105:731-738. https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of “et al” in long author lists will also

be accepted:
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Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N Engl J Med 965:325-329

e Atrticle by DOI

Slifka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine production. J Mol Med.
https://doi.org/10.1007/s001090000086

e Book

South J, Blass B (2001) The future of modern genomics. Blackwell, London

e Book chapter

Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of modern genomics, 3rd edn.
Wiley, New York, pp 230-257

e  Online document

Cartwright J (2007) Big stars have weather too. I10P Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007

e Dissertation

Trent JW (1975) Experimental acute renal failure. Dissertation, University of California

Authors preparing their manuscript in LaTeX can use the bibtex file spbasic.bst which is included in Springer’s

LaTeX macro package.

Tables

e All tables are to be numbered using Arabic numerals.

e Tables should always be cited in text in consecutive numerical order.

e For each table, please supply a table caption (title) explaining the components of the table.

e ldentify any previously published material by giving the original source in the form of a reference at the
end of the table caption.

e Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for significance

values and other statistical data) and included beneath the table body.
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Artwork and Hlustrations Guidelines

Electronic Figure Submission

e Supply all figures electronically.

e Indicate what graphics program was used to create the artwork.

e For vector graphics, the preferred format is EPS; for halftones, please use TIFF format. MSOffice files
are also acceptable.

e  Vector graphics containing fonts must have the fonts embedded in the files.

e Name your figure files with "Fig" and the figure number, e.g., Figl.eps.
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o Definition: Black and white graphic with no shading.

e Do not use faint lines and/or lettering and check that all lines and lettering within the figures are legible
at final size.

e All lines should be at least 0.1 mm (0.3 pt) wide.

e Scanned line drawings and line drawings in bitmap format should have a minimum resolution of 1200
dpi.

e Vector graphics containing fonts must have the fonts embedded in the files.
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Halftone Art
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e Definition: a combination of halftone and line art, e.g., halftones containing line drawing, extensive
lettering, color diagrams, etc.

e Combination artwork should have a minimum resolution of 600 dpi.
Color Art

e Color art is free of charge for online publication.

e If black and white will be shown in the print version, make sure that the main information will still be
visible. Many colors are not distinguishable from one another when converted to black and white. A
simple way to check this is to make a xerographic copy to see if the necessary distinctions between the
different colors are still apparent.

e If the figures will be printed in black and white, do not refer to color in the captions.

e  Color illustrations should be submitted as RGB (8 bits per channel).
Figure Lettering

e Toadd lettering, it is best to use Helvetica or Arial (sans serif fonts).

e Keep lettering consistently sized throughout your final-sized artwork, usually about 2-3 mm (8-12 pt).

e Variance of type size within an illustration should be minimal, e.g., do not use 8-pt type on an axis and
20-pt type for the axis label.

e Avoid effects such as shading, outline letters, etc.

e Do notinclude titles or captions within your illustrations.

Figure Numbering

e All figures are to be numbered using Arabic numerals.

e Figures should always be cited in text in consecutive numerical order.

e  Figure parts should be denoted by lowercase letters (a, b, c, etc.).

e If an appendix appears in your article and it contains one or more figures, continue the consecutive
numbering of the main text. Do not number the appendix figures,"Al, A2, A3, etc." Figures in online

appendices [Supplementary Information (S1)] should, however, be numbered separately.

Figure Captions

e Each figure should have a concise caption describing accurately what the figure depicts. Include the
captions in the text file of the manuscript, not in the figure file.

e  Figure captions begin with the term Fig. in bold type, followed by the figure number, also in bold type.

e No punctuation is to be included after the number, nor is any punctuation to be placed at the end of the
caption.

o Identify all elements found in the figure in the figure caption; and use boxes, circles, etc., as coordinate

points in graphs.
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e Identify previously published material by giving the original source in the form of a reference citation at

the end of the figure caption.
Figure Placement and Size

e Figures should be submitted separately from the text, if possible.

e When preparing your figures, size figures to fit in the column width.

e For large-sized journals the figures should be 84 mm (for double-column text areas), or 174 mm (for
single-column text areas) wide and not higher than 234 mm.

e For small-sized journals, the figures should be 119 mm wide and not higher than 195 mm.

Permissions

If you include figures that have already been published elsewhere, you must obtain permission from the copyright
owner(s) for both the print and online format. Please be aware that some publishers do not grant electronic rights
for free and that Springer will not be able to refund any costs that may have occurred to receive these permissions.

In such cases, material from other sources should be used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your figures, please make sure that

e All figures have descriptive captions (blind users could then use a text-to-speech software or a text-to-
Braille hardware)

e Patterns are used instead of or in addition to colors for conveying information (colorblind users would
then be able to distinguish the visual elements)

e Any figure lettering has a contrast ratio of at least 4.5:1

Supplementary Information (SI)

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other supplementary files to be
published online along with an article or a book chapter. This feature can add dimension to the author's article, as

certain information cannot be printed or is more convenient in electronic form.

Before submitting research datasets as Supplementary Information, authors should read the journal’s Research

data policy. We encourage research data to be archived in data repositories wherever possible.

Clinical Trial Registration
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Clinical trials must be registered prior to submission of manuscripts. The registration site must be publicly
available in English.

Recommended sites

are: https://www.isrctn.com ; https://www.clinicaltrialsregister.eu; https://clinicaltrials.gov or similar.

The registration number is required for the submission and must appear on the title page.

English Language Editing

For editors and reviewers to accurately assess the work presented in your manuscript you need to ensure the
English language is of sufficient quality to be understood. If you need help with writing in English you should
consider:

e Asking a colleague who is a native English speaker to review your manuscript for clarity.

e Visiting the English language tutorial which covers the common mistakes when writing in English.

e Using a professional language editing service where editors will improve the English to ensure that your
meaning is clear and identify problems that require your review. Two such services are provided by our
affiliates Nature Research Editing Service and American Journal Experts. Springer authors are entitled to

a 10% discount on their first submission to either of these services, simply follow the links below.

Please note that the use of a language editing service is not a requirement for publication in this journal and does

not imply or guarantee that the article will be selected for peer review or accepted.

If your manuscript is accepted it will be checked by our copyeditors for spelling and formal style before
publication.
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ANNEX B - Questionario Research Diagnostic Criteria (RDC/TMD)

RLLLTE RDC - TMD
" O)
2 . ) Rorian i
- - Research Diagnostic Criteria for
RDG-JMD Temporomandibular Disorders
o £
[} o Portugués — BRASIL
\ 9
n sSo el
Nome Prontuano / Matnculan® [RDC n®
Examinador
Data / /

HISTORIA - QUESTIONARIO

Por favor. leia cada pergunta e marque somente a resposta que achar mais correta.

1. Como voce classifica sua salde em geral?
Excelente
Muito boa

Boa
E Razoavel

Ruim

2. Como voce classifica a saude da sua boca?
Excelente
EI Muito boa

[ goa
III Razoavel

Ruim

3. Voce sentiu dor na face, em locais como na regido das bochechas {maxilares), nos lados da
cabega, na frente do ouvido ou no ouvido, nas ultimas 4 semanas?
N3o
Sim
[S& sua resposta fol ndo, PULE para 3 pergunta 14.a]
[S€ 3 5ua reeposta fol sim, PASSE para a proxima pergunta]

4. Ha quanto tempo a sua dor na face comegou pela primeira vez?
[Se comegou ha um ano ou mals, responda 3 pergunta 4.a)
[Se comegou ha menos de um ano, responda a pergunta 4.b)

4.a. Ha quantos anos a sua dor na face comegou pela primeira vez?

] Anois)

A.bizl-lli quantos meses a sua dor na face comegou pela primeira vez?
Més(es)

5. A dor na face ocomre?

E] O tempo todo
Aparece e desaparece
Ocorreu somente uma vez

6. Voce ja procurou algum profissional de satude (médico, cirurgido-dentista, fisioterapeuta, etc.)
ra tratar a sua dor na face?

Nio

Sim, nos Ultimos seis meses.

Sim, ha mais de seis meses.
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7. Em uma escala de 0 a 10, se vocé tivesse que dar uma nota para sua dor na face agora, NESTE
EXATO MOMENTOD, que nota voceé daria, onde 0 & “nenhuma dor” e 10 & “a pior dor possivel”?

= A PIOR DOR,
NEwsumaDoR 0 1 2 3 4 5 6 T 8 9 10 PloR Dof

8. Pense na pior dor na face que vocé ja sentiu nos Ultimos seis meses, dé uma nota praelade 0 a
10, onde 0 & “nenhuma dor” & 10 & “a pior dor possivel”?

- APIOR DOR
HENHUMA DOR g 1 3 4 5 & T &8 9 10 DORE WEL

3. Pense em todas as dores na face que vocé ja sentiu nos Oitimos seis meses, qual o valor médio
vocé daria para essas dores, utilizando uma escala de 0 a 10, ende 0 € “nenhuma dor” e 10 & “a pior
dor possivel™?

. A PIOR DOR
MENHUMA DOR 01 I 3 4 5 & T & & 10 BOSE EL

10. Aproximadamente quantos dias nos Oltimos seis meses vocé esteve afastado de suas
atividades diarias como: trabalho, escola e servigo doméstico, devide a sua dor na face?

[ ] pias

11. Mos ultimos seis meses, o quanto esta dor na face interferiu nas suas atividades diarias
utilizande uma escala de 0 a 10, onde 0 & “nenhuma interferéncia” e 10 & “incapaz de realizar
qualquer atividade"™?

NEMHUMA - INCAPAZ DE REALIZAR
INTERFEREMCIA 0 1 : 4 4 s 6 7 8 3 10 QUALCUER ATWIDADE

12. Nos dltimos seis meses, o quanto esta dor na face mudou a sua disposigac de participar de
atividades de lazer, sociais e familiares, onde 0 & “nenhuma mudanga® e 10 & “mudanga extrema™?

HEMHLUMA N MUDAMGA
om0 1 2 3 4 5 6 7T 8 9 10 e

13. Nos dltimos seis meses, o quanto esta dor na face mudou a sua capacidade de trabalhar
{incluindo servigos domeésticos) onde 0 & “nenhuma mudanga® e 10 & “mudanga extrema”™?

HEMHUMA

. MUDANGCA
wooanes 0 1 2 3 4 5 6 7T 8 9 10

EXTREMA

14.a. Alguma vez sua mandibula [boca) ja ficou travada de forma que vocé nio conseguiu abrir
totalmente a boca?

Mio
El Sim

[Ze vood nunca teve iravamento 43 mandibula, PULE para a pergunta 15.a]
[ | teve ravameanio da mandlbula, PASSE para a proxima pergunta)

14.b. Este travamento da mandibula {boca) foi grave a ponto de interferir com a sua capacidade de
mastigar?

Mo

El Sim

15.a. Voo£ ouve estalos quando mastiga, abre ou fecha a boca?

El Mao
El Sim

15.b. Quando vocé mastiga, abre ou fecha a boca, vocé ouve um barulho {rangido) na frente dao
ouvido como se fosse osso contra osso?

El Mo
El Sim
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15.c. Voce ja percebeu ou alguém falou que vocé range (ringi) ou aperta os seus dentes quando
esta dormindo?

N3o
Sim

15.d. Durante o dia, voceé range (ringi) ou aperta os seus dentes?
N3o

I] Sim
15.e. Vocé sente a sua mandibula (boca) “cansada” ou dolorida quando vocé acorda pela manha?

Nio
E Sim
15.f. Vocé ouve apitos ou zumbidos nos seus ouvidos?

[ nzo
L—LI Sim

15.g. Vocé sente que a forma como os seus dentes se encostam & desconfortavel ou diferente/
estranha?

N3o
Sim

16.3. Voceé tem artrite reumatoide, lipus, ou qualquer outra doenga que afeta muitas articulagoes
Etas) do seu corpo?

N3o
E Sim
16.b. Vocé sabe se alguém na sua familia, isto € seus avos, pais, irmdos, etc. ja teve artrite
reumatoide, lupus, ou qualquer outra doenga que afeta varias articulagoes (juntas) do corpo?

N3o

Sim
16.c. Voce ja teve ou tem alguma articulag3o (junta) que fica dolorida ou incha sem ser a articulagdo
(junta) perto do ouvido (ATM)?

Nao
El Sim
[Se voce ndo teve dor ou Inchago, PULE para a pergunta 17.a]
[Se voce Ja teve, dor ou INchago, PASSE para 3 proxima pergunta]
16.d. A dor ou inchago que vocé sente nessa articulagio (junta) apareceu varias vezes nos ultimos
12 meses (1 ano)?
N3o

Sim

17.a. Voce teve recentemente alguma pancada ou trauma na face ou na mandibula (queixo)?
N3o

El Sim

[Se sua resposta foi nBo, PULE para a pergunta 18]
[Se sua resposta fof sim, PASSE para 3 proxima pergunta]

17.b. A sua dor na face (em locais como a regiao das bochechas (maxilares), nos lados da cabega,
na frente do ouvido ou no ouvido) ja existia antes da pancada ou trauma?
N3o

Sim

18. Durante os ultimos seis meses voce tem tido problemas de dor de cabega ou enxaquecas?
N3o
Sim




59

19. Quais atividades a sua dor na face ou problema na mandibula [queixo), impedem, limitam ou

prejudicam?

MAD | SIM

a. Mastigar 0 1
b. Beber (tomar liguidos) a 1
. Fazer exercicios fisicos ou ginastica 0 1
d. Comer alimentos duros 0 1
e. Comer alimentos moles 0 i
f. Somirgargalhar 0 1
g. Atividade sexual 0 1
h. Limpar os dentes ou a face 0 1
i. Bocejar 0 1
j- Engolir 0 1

. Comeersar 0 1
. Ficar com o rosto normal: sem a aparéncia de dor ou triste 0 1

20. Nas ultimas quatro semanas, o quanto vocé tem estado angustiado ou preccupado:

Famr um
ST

L par

i
:

a. Por sentir dores de cabega

b. Pela perda de interesse ou prazer sexual

. Por ter fraqueza ou tontura

d. Por sentir dor ou “aperto” no peito ou coracae

&. Pela sensagao oe i3 de energia ou [entidao

f. Por ter pensamentos sobre morte ou relacionados a0 ato de momer

g- Por ter falta de apetite

h. Por chorar facilmente

i. Por s& culpar pelas coisas que acontecem ao seu redor

j- Por sentir dores na parte infenor das costas

k. For se sentir so

|. Por s& sentir triste

m. Por se preacupar musbe com a5 coisas

n. Por nao sentir interesse pelas coisas

o. Por ter enjoo ou problemas no estomago

p. Por ter misculos doloridos

q. Por ter dificuldade em adomecer

r. Por ter diiculdade em respirar

5. Por senfr de vez em quando calor ou fric

t. Por sentir dormencia ou formigaments em partes do copo

u. Por sentir um “no na garganta™

v. Por se sentir desanimado sobre o fubuno

w. Por se sentir fraco em panes do compo

x. Pela iensa-;.i::u de peso nos bragos ou permas

y. Por ter pensamentos scbre acabar com a sua vida

z. Por comer demais

aa. Por acordar de madrugada

bb. Por ter sono agitado ou perturbado

o Pela sensagio de que tudo & um esforgolsacrficie

dd. Por s& sentir inut

ee_Pela sensagao de ser enganado ou iludido

ff. Por ter sentimentos de culpa

Dlo|o|o| oo oo o|o) ool o|ooc|oo)oo|o oo oo o & c|e

|l alalal ala)l alalala) ]l ]l a2 2w 2| =] 2] =] | 2] 2| | 2] =] 2] =] =] =

P B ] B b3 B3| B3| B B3| B3| P B B3| B3| B3| B3| B B B BS] Bd| BI] Bd | B B3| B3| B3] B RS B3] B3| RS

l'.-'llln.'ll'.-'ll'.n.'lMWWWWWWWWWWWWWMWWWMI'.n.'ll'.-'ll'.ﬂl'.-'llln.'ll'.-'lllu'll'.-'ll'.ﬂE

s | ] s ] s b | | e | s | ds| s | dbe | s | k| | b | | s ] s s b b | ] e | ]| de | ds| de] ds] ds] ] ds| s
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21. Como voce classificaria os cuidados que tem tomado com a sua saide de uma forma geral?
Excelente
Muito bom

Bom
IZI Razoavel

Ruim

22. Como voce classificaria os cuidados que tem tomado com a saude da sua boca?
Excelents
Muito bom
Bom

Razoavel

III Ruim

23. Qual a data do seu nascimento?

pia L] mes (0] ane I

24. Qual seu sexo?
E Masculino

E Feminino

25. Qual a sua corouraga?
Aleditas, Esquimé ou indio Americano
Asiatico ou Insulano Pacifico
Preta
El Branca
Outra [Se sua resposta fof outra, PASSE para 35 proximas alternativas sobre suUa oor ou raga)
Parda
Amarela
Indigena

26. Qual a sua origem ou de seus familiares?
Porto Riquenho
Cubano
Mexicano
E] Mexicano Americano
IZI Chicanc
Qutro Latino Amencano
Qutro Espanhol

Nenhuma acima [Se sua resposia 7ol nenhuma acima, PASSE para as proximas alternativas soore su3 orgem ou de
seus famiiiares]

indio
[?:I Portugués Japonés
Francés [2] Alemso
Holandés (2] Arabe
Espanhol EI Qutra, favor especificar
Africano

italiano N3o sabe especificar
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27. Até que ano da escola / faculdade voceé frequentou?

Nunca freqiientei a escola o
Ensino fundamenta! 135ésie 1
(primério) 22 Sére 2
32 Série 3
42 Série 4
Ensino fundamental £ Série 5
(ginasio) & Série 5
72 Série 7
82 Serie 8
Ensino médio 1*ano 9
(cientifico) 2fano 10
3*ano 11
Ensino superior 1°ano 12
{faculdade ou pos-graduacio) 2%ano 13
3*ano 4
4*ano 15
5°anc 16
8%ano 17

28a. Durante as 2 ultimas semanas, vocé trabalhou no emprego ou em negocio pago ou nao (nao
incluindo trabalho em casa)?
Nao
Sim
[Se 3 sua resposta fof sim, PULE parz 3 pergunta 23]
[S& 3 5ua resposta %ol Ndo, PASSE para 3 proxima pergunta

28b. Embora vocé nao tenha trabalhado nas duas uUltimas semanas, vocé tinha um emprego ou
negocio?

[ nzo
III Sim

[Se 3 sua resposta fof sim, PULE para 3 pergunta 29]
Se 3 5ua resposta fof ndo, PASSE para a proxima perguntaj

28c. Vocé estava procurando emprego ou afastado temporariamente do trabalho, durante as 2
ultimas semanas?

Sim, procurando emprego

IZ] Sim, afastado temporanamente do trabalho
Sim, os dois, procurando emprego £ afastado temporariamente do trabalho
N3oc

29. Qual o seu estado civil?
Casado (a) esposa {o) morando na mesma casa
Casado (a) 2sposa {0) n3c morando na mesma casa
Vidvo (a)
Divorciado (a)
Separado (a)
Nunca casei
Morando junto
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30. Quanto vocé e sua familia ganharam por més durante os altimos 12 meses?

RS LI L

Wi3g preencher. Devers ser preenchido peip profissiona)
Ate ¥ do saldric minimo

De % a * salario minima

|| De % a 1 salirio minimo

|| De 1 a2 salarios minimos
De 2 a 2 =alarios minimos
|| De 3 a5 =alarios minimos

De 5 a 10 salarios minimos
De 10 a 15 salarios minimos

De 15 a 20 salarios minimos

De 20 a 30 salarios minimos
Mais de 30 salarios minimos
Sem rendimenio

3. Qual o seu CEP?

O -

Muito Obrigado.
Agora veja se vocé deixou de responder alguma guestio.




63

ANNEX C - Termo de Consentimento Livre e Esclarecido (TCLE)

Titulo da Pesquisa: Efeitos da reabilitacdo oral com novas proteses totais convencionais

sobre a forca de mordida e a amplitude eletromiografica dos musculos supra-hidideos e

esternocleidomastdideos e suas correlacdes com a dimenséo vertical de ocluséo.

Nome do (a) Pesquisador (a): Karina Helga Turcio de Carvalho

Nome do (a) Orientado (a): Fernanda Pereira de Caxias

1.

Natureza da pesquisa: O (a) sr(a.) estd sendo convidado(a) a participar desta pesquisa que
tem como finalidade:

1- Avaliar a forca de mordida antes e apos a instalagdo de novas préteses totais.

2- Avaliar a atividade elétrica muscular antes e ap6s a instalacdo de novas proteses totais.

3- Avaliar 0 a dimensdo vertical de oclusdo com a proteses velhas e com as proteses novas.

Participantes da pesquisa: Serdo selecionados criteriosamente 25 pacientes da clinica de
Protese Total da Faculdade de Odontologia de Aracatuba, UNESP.

Envolvimento na pesquisa: Ao participar deste estudo o(a) sr(a.) permitira que o (a)
pesquisador o(a) avalie por meio da anamnese e exame fisico, questionario sobre disfuncéo
muscular e realize exames de forga de mordida, exames eletromiogréficos para avaliar a
atividade dos musculos de cabeca e pescoco e medicGes da dimensdo vertical de ocluséo.
O(A) sr(a.) tem liberdade de se recusar a participar e ainda se recusar a continuar
participando em qualquer fase da pesquisa, sem qualquer prejuizo para o(a) sr(a.) Sempre
que quiser poderd pedir mais informacGes sobre a pesquisa através do telefone do (a)
pesquisador (a) do projeto e, se necessario através do telefone do Comité de Etica em
Pesquisa.

Sobre as entrevistas: Apenas anamnese e exame fisico, por meio do RDC (Research
Diagnostic Criteria).

Riscos e desconforto: Risco Minimo. A participacdo nesta pesquisa néo infringe as normas
legais e éticas, o(a) senhor(a) e todas os(as) participantes da pesquisa serdo apenas
submetidos a exames de forca de mordida, a exames eletromiograficos de superficie e
medic¢des da dimenséo vertical de oclusdo, 0s quais sdo ndo-invasivos, assim como exame

clinico e questionarios de auto resposta. Os procedimentos adotados nesta pesquisa
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obedecem aos Critérios da Etica em Pesquisa com Seres Humanos conforme Resolugéo no.
466/12 do Conselho Nacional de Satde. Nenhum dos procedimentos usados oferece riscos
a sua dignidade.

Confidencialidade: todas as informacGes coletadas neste estudo sdo estritamente
confidenciais. Somente o (a) pesquisador (a) e seu (sua) orientador (a) (e/ou equipe de
pesquisa) terdo conhecimento de sua identidade e nos comprometemos a manté-la em sigilo
ao publicar os resultados dessa pesquisa.

Beneficios: ao participar desta pesquisa o(a) sr(a.) ndo tera nenhum beneficio direto.
Entretanto, esperamos que este estudo resulte em informagdes importantes sobre a atividade
dos musculos quando entram em fadiga e o intervalo de repouso necessario para que voltem
a normalidade, de forma que o conhecimento que serd construido a partir desta pesquisa
possa corroborar com a ciéncia, onde o0 pesquisador se compromete a divulgar os resultados
obtidos, respeitando-se o sigilo das informagdes coletadas, conforme previsto no item
anterior.

Pagamento: o(a) sr(a.) ndo tera nenhum tipo de despesa para participar desta pesquisa, bem

como nada sera pago por sua participacao.

Apos estes esclarecimentos, solicitamos o seu consentimento de forma livre para

participar desta pesquisa. Portanto preencha, por favor, os itens que se seguem: Confiro que

recebi via deste documento, devidamente assinada pelo pesquisador, e autorizo a execucao do

trabalho de pesquisa e a divulgacao dos dados obtidos neste estudo.

Obs: Ndo assine esse termo se ainda tiver davida a respeito.

Consentimento Livre e Esclarecido
Tendo em vista os itens acima apresentados, eu, de forma livre e esclarecida, manifesto

meu consentimento em participar da pesquisa.

Nome do Participante da Pesquisa

Assinatura do Participante da Pesquisa




65

Assinatura do Pesquisador

Assinatura do Orientador

Pesquisador: Karina Helga Turcio de Carvalho, (18) 36363-3246

Coordenador do Comité de Etica em Pesquisa:

Prof. Dr. Prof. André Pinheiro de Magalh&es Bertoz

Vice-Coordenador: Prof. Dr. Aldieris Alves Pesqueira

Telefone do Comité: (18) 3636-3234

E-mail cep@foa.unesp.br



mailto:cep@foa.unesp.br
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ANNEX D - Parecer favoravel do Comité de Etica em Pesquisa da Faculdade

de Odontologia de Aracatuba-UNESP

UNESP - FACULDADE DE
ODONTOLOGIA-CAMPUS DE “GRGrar
ARAGATUBA/ UNIVERSIDADE

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Efefics da reabdifacdo oral com novas peoteses iotals convencionais sobre a forga de
mordida e a amplitude eletromiagrafica dos mosculos supra-hidideos e
esternocieidomastdidecs e suas correlagles com a dimensdo vertical de oclusdo.

Pesquisador: Karina Helga Turdo de Carvalho

Areca Tematica:

Versdo: 2

CAAE: 86639617.4.0000.5420

Instituicio Proponente: Faculdacde de Odoricloga do Campus de Aracatuba - UNESP
Patrocinador Principal: Financiamerto Prageio

DADOS DO PARECER

Numero do Parecer: 2 116,688

Apresentacdo do Projeto:

Participardo deste estudo 25 pacenies da clinica de Protese Total da Faculdade de Odontologia de
Aragatuba (UNESP), sendo selecionados aqueles que forem desdentados totais. que necessitarem de
reabiltacdo por mewo de proteses {otas bemaxlares. Os pacienies selecionados receberdo informagtes
verbais e escritas sobre o tratamento & a pesquisa, e serdo solicitados a assinarem o lermo de
consentmento livre e

esclarecido, de acordo cam as recomendagtes da Comitd de Etica emn Pesquisa Mumana (Faculdade de
Odontologia de Aracatuba « UNESP) e receberfio uma via devidamente assinada pelo pesgquisador
respansavel. Apds a selecdo dos pacienies, serdo coletados dados cliccos e demograficos de nleresse
para a pesguisa na segunle seguénca:

« Com o paciente ainda usando as préteses velthas (maxéas & mandibutar), serdo feitas as analises da forga
de morchda e da amplitude eledromiografica dos midsculos supahdidecs & esternodeidomastdideos; « Apés
30 da msialacdo das novas pedteses, todas as avakagdes citadas acima serdo reafizadas novamente e serd
feita 2 medicdo da DVO com o pacents usando a pritese velha e também usando a protese nova.

« Apos 100 dias da nstalacdo das novas proteses serdo feias novarnente as andlises de forga de

Endereco: JOSE BONFACO 1158

Baiero: VILA MENDONCA CEr. 1805050
Uf: 8P Municipla: ARACATUEA
Telefone:  |13)885.5200 Fax: (12)3638-3532 Emalk. indrebensn@ios uness b

g e
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UNESP - FACULDADE DE
ODONTOLOGIA-CAMPUS DE 4GRGrraf ™
ARAGATUBA/ UNIVERSIDADE
Comruscio oo Paecer 2 116008

mordida e da ampiitude ele¥omicgrafica. Analise da forga de mordida: A forga de mordida serd mensurada
utilizando-se o dinamémetro IDDK (Kratos - Equipamentos Industriais Lida, Cotia, Sao Paulo, Brazl) com
18mm de espessura e 1000N. Os registros serdo realzados anles (com as peoleses velhas) e apos 30 e 100
dias da

mnslalacio das novas prdleses para cada regido, sendo que o paciente serd onentado a morder o transdulor
com forga maxima, por trés vezes em cada regido Andise da amplitude eletromiografica dos supra-hidideos
e esternociedomasitideas

Todos o5 pacientes sardo submetidos a andkse eletromiografica de superfice, o gual € ndo invasvo e livre
de desconforto, dos misciudos suprahitideos

e estemocleidomastidecs. Os exames serdo realizados antes (com as pedteses velhas) e opés 30 e 100
dias da instalagdo das novas préteses. Para viswalizar e processar o sinal eetromiografico, o Software
MyosysternBr! (DataMominis Tecnologa Lida., Uberlindia, Minas Geris, Beasil) e eletromidgrafo da mesma
empresa sevilo usados.

Confeccdo das proteses: As dentaduras completas serdo confecconadas de acordo com a lécnica
pereconizada por Zarb o al. Os gatos relativos a sua confecgdo ndo esta

vinculado a0 presente projeto de pesquisa, uma vez que as profeses serdo cofnecdonadas pelos alunos da
Faculdade de Odontologia de Aracatuba - UNESP.

Meadicao da dimensio vertical de odusdo: Para medir a DVO o paciente sera solictado a colocar suas
proteses velhas e serd orentado a permanecer em mixima intercuspidocdo sem contrair @ musculatura
labiat. Secfio marcados does ponios No rosio do paciente, um N2 regido de mento @ culro na ponta do nare,
uthzando caneta de $nta

permanente, com ponta de Tmm de espessura (Pilot Pen do Beasi SA., S8 Paulo, SP, Brasil). Entdo a
distincia entre os dois pontos serd registrada utiizando um compasso de ponta seca com sistema de
travamento (ICE- instrumentos Cindrgicos Esmeralda, Cajamar, SP, Bras#)(50) e a medida sara tomada com
régua milimetrada {ICE- Instumentos Cinirgicos Esmeralda, Cajamar, SP, Brasil). O pacienie sera entio
solictado a colocar suas profeses novas & a medcdo sera repetda. Os valores sardo anotados ra ficha do
pocients.

Analse estatistica- Os dados obtidos nos ensaios serdo sutimetidos aos fesies de narmaldade, a fim de se
delerminar s= 05 mesmos provém ou ndo de wma

distribuigdo normal. Caso seja indicada diferenga esiatisbica significativa, sera aplicado o teste de
peobabilidade adequado e, quando possivel, testes

de correlagdo conciunde a analse.

Enserego: JOSE BONFACO 1180

Batero: VLA MENDONCA CEP: 16015050
| UF: 8P Musiciple: ARACATUSEA
Tolefone: (1258365000 Fax: |18j3636.5332 Emal: indutencefios e i
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UNESP - FACULDADE DE
ODONTOLOGIA-CAMPUS DE W"“
ARACATUBA! UNIVERSIDADE
Contreocio dc Pawscwr 21 10.000

Objetivo da Pesquisa:

O objetivo deste #studo é avaliar os efeitos da reabiitagdo oral com novas proteses tolals convencionais
sobre a forga de mordida e a amplitude eletromicgrafica dos misculos supra-hidideos e
esternocleidomasiéideos e suas correlagdes com a dimensdo vertical de oclusio.
Avaliacdo dos Riscos ¢ Boneficios:

Risco minimo e foi bem descrito no TCLE que era apresentado ao participanie da pesquisa. Quanlo aos
beneficos o pesquisador espera cbler conheamento sobre o efetto da reabiitacso orad com proteses totais
convencionais sobre a forga de mordida, o comporiamento muscular e a correlagdo com a dmensdo vertical
de ockisdo A partr desse conhecimento pode-se compreendes melthor 2 adaptagio dos pacentes 3s novas
proteses e buscar maneira de oimizar os resulitades dos ratamenios.

Comentarios e Consideragdes sobre a Pesquisa:

0O projeto de pesquisa esta bem elaborade e trard mformagtes pertinentes 3 area. O pesguisador
responsdvel tem expenéncia na area, o que contribuird para a execugdo do proposio.
Consideragbes sobre os Termos de apresentagio obrigatoria;

Os termas foram devidamenie apresentados.

Recomendagoes:

Lembramos 2o pesguisador gue nenhum procedimento proposto neste protocolo de pesquisa envolvendo
seres humanos pode ser indado antes da aprovagdo do mesmo pelo sistema CEP-CONEP.

Conclusbes ou Pendéncias ¢ Lista de Inadequagbes:

Kao havendo pendéncias recomendamos a aprovacio do profocolo.
Consideragdes Finals a critério do CEP:

Salientamos que, de acordo com a Resolucho 4668 CNS, de 12112/2012 (tihdo X, segdo X 1, art 3 Hem b, e,

titulo X), secdo X1.2., tem d), ha necessidade de apresentacio de relatdnos semesirais, devendo o pomeira
relaldeio ser enviado até 01/222017.

EnsSere¢o: JOSE BONFAOO 1148

Batero: \VILA MENDONCA CEP: 14015080
UF: 5P Musicipio: ARACATUEA
Telefone:  |13138%6-5200 Fax: (1336363532 Eemat  indetwncefifos uvese bi
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UNESP - FACULDADE DE
ODONTOLOGIA-CAMPUS DE “GRErg ™
ARACATUBA/ UNIVERSIDADE
s oo Passer § 10088

Este parecer fol elaborado baseado nos documentos sbakxo rolacionados:
) Oocuwmnta | TArquno T Ruter Sihimgao |

[:mmi'zm ao- :'ﬁ-::'ﬁﬁ'_'nr""om' GUES BASICAS 00 P T Yo

%%ﬁ'! docx o%%r Warva Holgs Turcio | Aceia

Brochura 65628 | da Canvalho

(LI ITE S — =

TCLE /! Termos de | TCLE doce GRON2017 |Karna Mefga Turco | Aceno

Assantivmnio ) 165338 |de Carvaie

Jusalicutva ce

% de Ros _00_roeso pot 17 |KAnine Feigs Tuoo | Acwlo
J2RG14  Jcw Carvghg

Sitvagho do Parscor:

Aprovado

Necassita Aprecagdo da CONEP:

Ao

v

Emderego:  JOSE BONFACID 119}

Balira: VEAVENDONCA Cer: oo
W sr Musisgee.  afeacaTuns
Totwfone: (A8 1200 Fan) e300 Bomadl a0 ol iseion e bty
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ANNEX F - Fotografia dos equipamentos utilizados no estudo

Fig. 1. Eletromiografo MyosystemBr1 - DataHominis Tecnologia Ltda

Fig. 3. Eletrodos de superficie — Medtrace 100, Covidien IIC. Fonte da imagem: internet
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Fig. 4. Eletrodinamdmetro  Kratos— Fig. 5. Posi¢do do eletrodinamémetro sobre

Equipamentos Industriais Ltda, Cotia, S8 a regido dos primeiros molares. Fonte da

Paulo, Brazil imagem: DC/TMD questionnaire. Pain
Drawing chart

Fig. 6. Compasso de ponta seca paramedi¢do Fig. 7. Marcacdo dos pontos para medicao da
da DVO DVO



Fig. 8. Exemplo de proteses totais velhas Fig. 9. Exemplo de proteses totais novas
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Fig. 10 Posigéo dos eletrodos sobre o

Fig. 11 Posicdo dos eletrodos sobre o0s
musculo esternocleidomastéideo. musculos supra-hoideos



Fig. 11 Folha de acetato utilizada para registro da posicéo dos eletrodos.
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