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RESUMO

Objetivo: o objetivo do trabalho foi analisar a presenca de Disfungdo Temporomandibular
(DTM) em individuos portadores de prdtese dentéria e comparar a postura craniocervical nas
seguintes condigBes: sem protese denttaria, com a protese dentaria antiga, com uma nova
protese dentaria e 1 més apos a colocacdo da nova prétese dentéria e avaliar atividade
eletromiogréfica dos masculos trapézio - fibras descendentes e longuissimo - feixe lombar
apls a substituicdo da protese dentéria. Métodos: estudo experimental prospectivo. 31
individuos portadores de protese dentaria foram analisados, de ambos o0s géneros, com média
de idade de 62,5+9,42 anos, apresentado a média da massa corporal 63+11 Kg e média da
altura 1,6+0,09 m. Os instrumentos para avaliagdo foram o Critério de Diagnéstico em
Pesquisa para Disfungbes Temporomandibulares (RDC/TMD), a fotogrametria (postura
craniocervical) e a eletromiografia (EMG). Houve perda amostral de oito individuos para
analise EMG e os musculos coletados foram trapézio — fibras descendentes e longuissimo —
feixe lombar. Para andlise estatistica, utilizou-se a frequéncia relativa para a analise do
RDC/TMD; o teste Levene seguido o teste de Tukey para fotogrametria e analise multivariada
de Hotteling (T2) para EMG. Resultados: Em relacdo a presenca de DTM, 48,38% (n=15)
dos individuos analisados foram classificados no grupo 1, 22,56% (n=7) classificados como
DTM mista e 29,03% (n=9) sem a presenca de DTM. Para fotogrametria, ndo houve diferenga
estatistica nas condigbes do estudo. Para eletromiografia, houve diferenca estatistica na
comparacéo entre o grupo | e 1l, na avaliacdo e reavaliacdo. N&o houve diferenca estatistica na
comparagéo dentro do grupo | e dentro do grupo Il. Conclusédo: A presenga de DTM em
individuos edéntulos com uso de prdtese dentéria foi elevada, a postura craniocervical néo
modificou um més apos a inser¢do da protese dentaria. Os sinais da EMG dos mdsculos
trapézio — fibras descendentes e longuissimo do térax - feixe lombar é diferente entre os
grupos sem e com DTM e que a troca de préteses ndo alterou o padrdo de EMG em ambos
grupos estudados.

Palavras-chave:  Postura, cabeca, protese dentaria, eletromiografia, articulacdo

temporomandibular.



ABSTRACT

Aim: The aim of this work was to analyse the presence of Temporomandibular Disorders
(TMD) in subjects with dental prosthesis and compare their craniocervical posture the
following conditions: without dental prosthesis, with the old dental prosthesis, with a new
dental prosthesis and one month after placement of the new dental prosthesis.
Electromyographic activity changes of the trapezius - descendents fibers, longissimus — the
beam lumbar after replacement of dental prosthesis was also evaluated. Methods:
prospective experimental study. Thirty one subjects with dental prosthesis, both genders,
with a mean age of 62.5+9.42 years, mean body mass of 63+11 kg and average height of
1.6£0. 09 m. were analyzed. The instruments were the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD), photogrammetry (craniocervical posture) and
electromyography (EMG). There was a sample loss of eight individuals in the EMG
evalubation group. EMG of trapezius — descendents fibers muscles and longissimus — the
beam lumbar were registered. The relative frequency was used to statistical analysis of
RDC/TMD results; Levene test followed by Tukey test was performed for photogrammetry
analysis and multivariate Hotteling (T,) for EMG results. Results: The RDC/TDM results
indicate that 48.38% (n = 15) of individuals analyzed were classified in group I, 22.56% (n =
7) classified as mixed TMD and 29.03% (n = 9) without TMD. There was no statistically
significant difference in the conditions of the study in the photogrammetry results. For
electromyography, statistical difference when comparing group | with group Il in the
assessment and reassessment. There was no statistical difference in comparison within the
group | and Il within the group. Conclusion: The presence of TMD in edentulous subjects
using dental prosthesis is quite high. The craniocervical posture has not changed one month
after the substitution of prosthesis. The results show that the EMG signals of the trapezius -
descending fibers and longissimus thoracis - lumbar part is different between the groups with
and without TMD and that the exchange of prostheses EMG pattern did not change in both
groups.

Keywords: Posture, head, dental prosthesis, electromyography, photogrammetry,

Temporomandibular Joint.
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1. INTRODUCAO



A Organizacdo Mundial de Saide (OMS) destaca que no ano de 2025, o Brasil tera
cerca de 32 milhdes de idosos, ficando como o sétimo pais em numero absoluto de idosos™.
Com o processo de envelhecimento a saude bucal também sofre alteragdes como diminuicéo
da capacidade mastigatoria, dificuldade de degluticdo, diminuicdo da salivagdo, modificacdes
no paladar e perda de dimenséo vertical®>.

O Brasil é caracterizado como o “pais de desdentados”. De acordo com o
levantamento epidemiolégico da satde bucal do Brasil, o indice de carie, nimero de dentes
perdidos e obturados (CPO-D) para o grupo etario de 65 a 74 anos teve a média de 27,93
CPO-D. Isto significa que cada pessoa desse grupo possui apenas quatro dentes livres de cérie
e de suas consequéncias (obturacio/extragio)*°.

A perda dentéria acarreta varias alteraces nas estruturas do sistema estomatognatico
(estruturas orofaciais, tecido 6sseo, tecido muscular, tecido nervoso e receptores)®. A
articulacéo temporomandibular (ATM) também sofre mudangas com o envelhecimento, como
as doencas degenerativas oriundas da sobrecarga na articulagdo devido a falta de dentes’. A
redugdo no numero de dentes funcionais na cavidade oral pode levar uma habilidade
mastigatoria deficiente® e uma atividade neuromuscular alterada, pois esta Gltima é decorrente
dos contatos dentais®. O tamanho e o volume dos musculos reduzem-se com o processo de
envelhecimento, bem como as atividades motoras, a for¢ca muscular e a formagéo das fibras
colagenas™.

Um dos recursos utilizados para avaliar o padrdo de contracdo muscular é a
eletromiografia (EMG), pois é um dispositivo de diagnostico utilizado para detectar e registrar
0s potenciais elétricos das fibras musculares esqueléticas™.

Mudancas no sistema estomatognatico (SE) acarretam influéncias negativas ou
positivas na manutencdo do equilibrio homeostatico corporal, sendo assim podem influenciar
outras partes do corpo®?. O SE est4 intimamente relacionado com a coluna cervical. Estudos
confirmam mudancas na postura de cabeca e corpo associados & presenca de desordens
temporomandibulares (DTM)**. Por outro lado, a literatura ainda ndo é conclusiva quanto as
alteracdes posturais da coluna cervical e cabeca como causa de DTM™.

Uma das técnicas utilizada para avaliar a postura corporal é a fotogrametria, sendo
capaz de registrar os desvios posturais em diferentes partes do corpo e quantifica as medidas
angulares da avaliacdo postural além de apresentar boa confiabilidade entre inter e

intraexaminadores®®.



2. REVISAO DE LITERATURA
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2.1 Sistema Estomatognético

O SE é uma entidade anatdmica e fisioldgica, perfeitamente definida, constituida por
um conjunto heterogéneo de drgaos e tecidos cuja biologia e fisiopatologia sdo absolutamente
interdependentes. Todas as funcbes do SE dependem da participagdo dos componentes
anatdmicos e funcionais simultaneamente, cuja funcdo é mastigacéo, degluticdo, respiracao,
expressdo facial e postura (mandibula, lingua e hidide). Os componentes anatdmicos s&o
constituidos pelos o0ssos (crénio, mandibula, hidide, esterno e clavicula); mdsculos
(mastigacdo, degluticdo e expressdo facial), articulagbes (dento-alveolares, articulagéo
témporomandibular); dentes; I&bios, lingua e bochechas; glandulas e sistema vascular e
nervoso. Os componentes fisioldgicos sdo compostos pela oclusédo dentéria, periodonto,

articulacéio temporomandibular (ATM) e mecanismo neuromuscular'’.
2.2 Denticdo

Os dentes exercem fungBes muito importantes no processo de mastigagdo. A perda
dentaria implica em modificacbes de varias estruturas orofaciais: tecido 0sseo, nervos,
receptores, tecido gengival, no tecido muscular, nas ATM*, na lingua (alargamento), na
dimensdo vertical (distancia entre a maxila e mandibula-diminuicio)*® e com o passar do
tempo essas alteragdes acentuam-se.

As funcbes orofaciais ficam comprometidas, ocorre remodelacdo 6ssea alveolar e
perda da dimensdo vertical. A reducdo do osso alveolar é de 0,05 milimetros na arcada
superior e 0,2 milimetros na arcada inferior 10 anos apés a extracdo dental. O grau de
reabsorc&o do 0sso alveolar esté relacionada com a duracéo do edentulismo®.

O posicionamento e a oclusdo dental sdo extremamente importantes na fungéo
mastigatoria. As atividades bésicas da mastigacdo, da degluticdo e da fala dependem ndo sé
da posicdo dos dentes nos arcos dentarios, mas também do relacionamento com os dentes
opostos quando eles séo levados a ocluir. As posi¢des do dente ndo sdo determinantes ao
acaso, mas por numerosos fatores controladores, como a largura do arco e o tamanho do
dente®.

O numero de dentes presentes € importante para determinar a forca de mordida. A
forca de mordida também pode variar com idade, sexo, com a oclusdo e com os musculos
elevadores da mandibula (masseter, temporal e pterigdideo medial). Individuos com idade

acima de 50 anos, o sexo feminino e a maloclusédo tem menor forca de mordida. Os fatores
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oclusais sdo importantes, pois quanto maior contato entre os dentes maior ativacdo muscular e
consequentemente maior forca de mordida®.

Gotfredsen e Walls** realizaram a revisdo sobre a relagéo entre denticéo e funcéo oral.
Concluiram que a manutencéo de pelo menos 20 dentes naturais, ao longo da vida, permitem
um nivel aceitavel de funcéo oral.

A ocluséo adequada possibilita a mastigacéo bilateral, alternada e multidirecional. O
alimento é distribuido homogeneamente sobre a superficie dos dentes tanto para o lado direito
como esquerdo, com distribui¢do uniforme das forcas mastigardrias nos tecidos de suporte
dos dentes, o que facilita a estabilidade dos tecidos periondontais e da prépria oclusdo?.

Rios-Vera et al.?*

avaliaram a relagdo entre maloclusdo, nimero de pares oclusais,
desempenho mastigatorio, tempo de mastigagdo e a capacidade mastigatoria em individuos
totalmente desdentados. Oitenta individuos foram divididos em dois grupos: grupo de
maloclusdo (n=16): classe 1, classe 1I-1, classe 11-2 e classe Il e grupo controle. Concluiram
que o desempenho e a capacidade ndo estdo relacionados com a maloclusdo e sujeitos com
maloclusdo classe I, 11-1 e Il apresentou menor desempenho mastigatorio por causa do menor
namero de pares oclusais.

A mastigacdo e programada por impulsos eferentes de circuitos neurais organizados
(biofeedback). Os impulsos sensoriais gerados durante o fechamento da boca sobre o alimento
mantem a atividade ritmica pelo fornecimento de impulsos para redes neurais e também

1. A mastigagdo é um estimulo para

modifica a programacgdo do sistema nervoso centra
continuidade e manutencgéo da atividade muscular, articular e periodonto. A malocluséo pode
ser advinda da mastigacao insuficiente, maus habitos e méa postura alimentar?®. A mastigacéo

|27

é deteriorada com a perda dental®’, pois ela depende do nimero de dentes presentes em

oclusdo funcional, nimero de dentes posteriores em contato, o tamanho das areas funcionais
de contato e o grau de maloclus&o?®%%3%3!,

Conhecer as estruturas anatbmicas da cavidade oral, bem como as alteragcbes nos
tecidos 0sseos, gengival, muscular e as ATM com a perda dos dentes é fundamental para o
tratamento protético. Um tratamento inadequado ira afetar a mastigagdo, fonacéo, estética e
conforto do paciente®®.

Miyaura et al.*?

investigaram a reabilitacdo mastigatoria em individuos que utilizaram
diferentes tipos de protese. Quinhentos e noventa voluntéarios formam divididos em 4 grupos:
grupo protese total, grupo prétese parcial removivel, grupo protese parcial fixa e grupo
dentado. Usuérios de protese total apresentaram maior pressdo cortante, seguidos pelos

usuérios de protese parcial removivel. A funcdo mastigatoria é deficiente em usuarios de
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protese total e as adaptagdes funcionais das proteses melhoram dois meses apoés a insercdo da
protese.

Piancino et al.*®

investigaram o processo de adaptacdo do padrdo mastigatdrio em
individuos edéntulos que inseriram nova protese. Sete individuos foram avaliados com
protese total antiga; com protese total nova; um més e trés meses apds insercdo da protese.
Realizaram a eletromiografia de superficie do masseter, temporal anterior bilateralmente,
também analisaram os parametros cineméticos do ciclo mastigatério. Nos individuos com
protese antiga, 0 masseter € mais ativado do lado do bolo alimentar como que ocorrem em
sujeitos dentados. Individuos com protese nova a atividade eletromiogréfica diminui do lado
ao bolo alimentar e atingem valores semelhantes a protese antiga trés meses apds a insercéo,
isto também foi observado no musculo temporal anterior.

As proteses exercem na ATM o efeito protetor. O efeito protetor ndo é somente na
estrutura 6ssea do condilo mandibular e osso temporal, mas também na fibrocartilagem®. A
preservacdo do tecido 0sseo é de suma importancia, pois os rebordos planos dificultam a
retencéo e a estabilizacio da protese total®.

As proteses dentérias podem substituir o volume do tecido perdido, substituem
parcialmente as estruturas e restaura a fungdo orofacial. As prdteses ndo alcancam a mesma
sensibilidade tatil como os dentes naturais. As proteses totais apresentam consideravel
eficacia mastigatoria e consideravel forca de mordida®™. Os individuos modificam sua dieta

alimentar por produtos macios e faceis de mastigar ap6s a insercéo da protese®’.

2.3 Disfungdes Témporo Mandibular

As DTM podem ser definidas como um conjunto de condigdes dolorosas e/ou
disfungdes, que envolvem os misculos da mastigagdo e/ou as ATM*%* A DTM ¢
caracterizada por dores miofaciais, envolvendo a musculatura mastigatoria, regido
craniocervical e regido da ATM. Pode estar relacionada a desarranjos internos da ATM,
limitacBes da mordida, estalos articulares e doengas degenerativas, podendo ter a presenca de
todos os fatores ou parte destes fatores*.

O “Research Diagnostic Criteria for Temporomandibular Disorders” (RDC/DTM) ja
foi traduzido para 18 idiomas, entre eles o portugués, vem sendo utilizado e recomendado em

pesquisas cientificas*'. Sua confiabilidade e validade ja foi descrita em pesquisas brasileiras*.
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Devido & complexidade da DTM, existia na literatura falta de critério diagndstico padronizado
para definir todos os seus subtipos clinicos. Em 1992, Dworkin e LeResche®®, baseados em
recomendacBes de especialistas internacionais, desenvolveram um conjunto de critérios
diagndsticos denominado RDC/TMD, em que sdo abordados aspectos clinicos (Eixo I) e os
fatores psicossociais (Eixo Il). O eixo | determina 3 grupos para a classificacdo da DTM:
grupo | — desordens musculares (dor miofacial; dor miofacial com abertura limitada); grupo 1l
— deslocamento do disco — discopatias (deslocamento do disco com redug&o, deslocamento do
disco sem reducdo com abertura limitada, deslocamento do disco sem reducdo sem abertura
limitada); Grupo Il — artralgias, artrites e artroses (artralgias, osteoartrite da ATM e
osteoartrose da ATM).

Os fatores etiologicos da DTM estdo relacionados em trés categorias: fatores
predisponentes (incluem uma mistura de varidveis morfoldgicas, fisioldgicas, psicologicas e
ambientais); fatores precipitantes (vérias combinacdes de trauma, tensdo, hiperfuncéo e falhas
dos fatores inibidores naturais) e fatores perpetuadores (baixa capacidade curativa,
incapacidade de controlar os fatores etiologicos, ganhos secundérios com a doenca e efeitos
negativos de tratamento inadequados)™*.

As DTM acarretam patologias ascendentes e descendentes, sendo a primeira relaciona-
se com problemas posturais (abaixo do complexo craniomandibular) e a segunda com
problemas no sistema estomatognatico ou a terceira causa, as patologias mistas®.

A etiologia é multifatorial, dentre eles podem-se destacar: fatores oclusais, habitos
parafuncionais, trauma, hipermobilidade, estresse, personalidade, idade, sexo, hereditariedade
e doencas sistémicas*®.

Os sinais e sintomas sdo dor, e/ou sensibilidade dos musculos mastigatorios, cervical e
ATM; ruidos articulares (estalidos, rangidos ou crepita¢des); limitacdo e/ou assimetria nos

14849 o Zumbido, otalgia e vertigens™. Os sintomas mais comuns sdo dor facial

movimentos
unilateral, ela pode irradiar para a orelha, para as regides temporais e periorbitérias, no angulo
da mandibula, e com frequéncia para regifo posterior do pescoco™".

O diagndstico da DTM consiste na historia do paciente; avaliacdo fisica; avaliacdo
comportamental ou psicolégica, avaliagdo do movimento articular, presenca de ruidos
articulares, dores musculares e articulares®.

Existiam na literatura alguns indices citados para diagnosticar o DTM, dentre eles
podemos citar:

- Indice de Helkimo: primeiro indice descrito na literatura gradua a disfuncdo como

sem disfuncdo, disfuncéo leve, moderada e severa®’. Determina a severidade da patologia.
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- Indice craniomadibular/temporomandibular (ICM): gradua a disfuncéo de 0 a 1, onde
0 sem disfuncdo e 1 disfungdo severa® (Fricton e schiffman, 1986). Houve modificacdo da
ICM, em 2002, Pehling, Schiffman, Look et al.>* desenvolveram o indice temporomandibular
(ITM) no qual gradua a DTM da mesma forma que o ICM. Determina a severidade da
patologia.

- Critério de diagndstico para pesquisa (RDC/TMD): classifica a DTM em grau I, Il e
.

Radiografias panoramicas séo consideradas como padréo para avaliar a articulacéo. As
técnicas mais avangadas podem ser indicadas com base no Rx panordmico ou os fatores
clinicos™. O uso da tomografia e ressonancia magnética é indicado para avaliar as estruturas
Osseas e tecidos moles da ATM, respectivamente. Radiografias dentérias, radiografias
cefalométricas e Rx da coluna cervical geralmente ndo sdo Uteis para o diagndstico de
DTMSS,SGI

2.4 Relagdo entre postura corporal e Sistema Estomatognético

O sistema estomatognético (SE) exerce um papel importante para controle postural.
Constitui uma unidade funcional caracterizada por varias estruturas: componente esquelético
(mandibula e maxila), dentes, tecidos moles (glandulas salivares, suplemento nervoso e
vascular), articulacdo témporomandibular (ATM) e musculos mastigatorios. Estas estruturas
agem em harmonia para realizar tarefas funcionais importantes (falar, mastigar e deglutir)®’.

Mudancas no sistema estomatognatico acarretam influéncias negativas ou positivas na
manutenc¢do do equilibrio homeostatico corporal, sendo assim podem influenciar outras partes
do corpo. McConkey®® descreve que para qualquer tipo de postura é importante entender a
orientagdo tridimensional da cabega no espago, que dependem dos planos verticais e
horizontais (linha bipupilar, plano Optico, plano oclusal). Se os planos horizontais ndo
estiverem na horizontal, adaptagdes de posigdo serdo feitas todo tempo pela coluna vertebral
para restabelecer estes planos ao seu nivel.

A cabega deve estar em equilibrio sobre as articulages occipito-atlo-axdideas com
planos bipupilares, oclusal e 6tico (determinados pelos canais semicirculares horizontais ou
externos do ouvido interno), perfeitamente paralelos entre si e paralelos & horizontal que

determina o plano bipupilar, quando o olhar se fixa em frente, ao infinito®.
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Compondo este contexto estrutural pode-se destacar a ATM, sendo esta relacionada
diretamente com a coluna cervical e regido escapular por um sistema neuromuscular inter-
relacionado. Estudos confirmam mudancas posturais da cabeca e corpo pode ocasionar efeito
biomecanico na ATM e desencadeando a desordens témporomandibular (DTM)*4,

A coluna cervical é constituida por duas partes anatdbmicas e funcionalmente
diferentes: a coluna cervical superior (coluna suboccipital) — constituida pela primeira
vértebra cervical (atlas) e pela segunda vértebra cervical (axis); a coluna cervical inferior —

constituida pela terceira & sétima vértebra cervical®®

. Os movimentos do cranio em relagdo a
coluna cervical superior séo rotacdo anterior da cabeca (flex&o) e rotagéo posterior da cabega
(extensdo)®. As articulagdes da coluna cervical inferior possuem dois movimentos:
flex&o/extensdo para um lado e para outro lado, movimentos mistos de inclinagdo/rotagéo. O
movimento de flexdo da coluna cervical superior (flexdo da cabeca sobre a coluna cervical) é
realizado pelo masculo reto anterior maior e menor da cabeca e, na coluna cervical inferior,
realizada pelos musculos longo do pescogo (determina o endireitamento e a retificacdo da
coluna cervical), supra e infra-hidideos. A contracdo simultanea dos musculos infra-hiideos
provoca a descida da mandibula, mas é bloqueada pela a¢cdo dos musculos mastigatorios
(masseter e temporal). A contracdo do supra e infra-hidideo provoca a flex&o da cabega sobre
a coluna cervical e a flexdo da coluna cervical sobre a coluna toracica, ocorre o
endireitamento da lordose cervical. O movimento de extensdo da coluna cervical superior é
realizado pelos suboccipitais e, na coluna cervical inferior sdo realizados pelos musculos
posteriores da cabeca até a coluna e cintura escapular, musculos laterais do cranio até a
cintura escapular e paravertebrais cervicais®®.

Unidos & base do cranio e & mandibula existem quatro pares de musculos que fazem
parte dos musculos mastigatorios, dentre eles: masseter, temporal, pterigdideo medial e

pterigdide lateral®

. O musculo temporal, masseter e pterigdideo medial exercem a funcéo de
movimentacdo lateral e fechamento da mandibula. O pterig6ideo lateral, temporal e masseter
profundo realizam os movimentos laterais da mandibula. J& o pterigbideo lateral realiza a
protrusdo mandibular e o masseter profundo realiza a retrusdo mandibular e por fim o
suprahitideo, infrahidideo e o pterigoideo lateral realizam a abertura da mandibula'®*%23,
Em situagbes de normalidade, ou seja, uma ocluséo adequada e sem a presenga de
DTM, os misculos masseter e temporal direito e esquerdo agem em sinergia™. Os problemas
oclusais sdo relacionados aos sinais e sintomas da DTM, podendo afetar a fungdo mastigatéria
e propiciar assimetria funcional do sistema estomatognatico®®. Contudo, 0s movimentos

mastigatorios diferem de individuo para individuo e varidveis oclusais podem ou néo
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influenciar as respostas motoras dos movimentos mandibulares durante a mastigagéo,
dependendo do padrdo de movimento mastigatério individual desenvolvido®.

Outros musculos importantes para equilibrio da cabeca sdo o trapézio e o
esternocleidomastoideo (ECOM). O musculo trapézio esta localizado na regido posterior do
pesco¢o, ombro e cintura escapular. Apresenta trés divisdes: por¢do superior, média e inferior.
A porcéo superior sai da protuberancia occipital e dirige-se para baixo, a por¢cdo média séo
horizontais e a por¢do inferior desloca-se para cima lateralmente das vértebras para espinha
escapular. A origem na protuberéncia occipital desce o ligamento nucal e sétima vertebra
cervical. A parte transversa origina-se da primeira a sexta vértebra toricica e a parte
ascendente da sétima & décima segunda vértebras toracica. A insercdo da parte descendente
encontra-se na clavicula e escépula enquanto as demais porgdes estdo inseridas na escapula.
As fungdes sdo importantes para o equilibrio da cabega. O centro de gravidade o cranio
localiza-se na sela turcica, desta forma o centro de gravidade tende a inclinar a cabeca para
frente, mas é contrabalanciada pela acdo dos musculos posteriores do pescogo. Uma boa
postura exige que cabeca com pescogo esteja alinhada com I6bulo da orelha, extremidade

lateral ombro e quadril na posicdo de perfil®’

. O ECOM tem origem no processo mastoideo e
insere na margem superior do manubrio esternal. Apresenta como uma das funcbes a
horizontalidade do olhar e equilibrio da cabega™.

Quando o trapézio superior e ECOM estdo afetados lateralmente, produz disfungdo nas
estruturas maxilo-facial acarretando postura anormal da cabega, aumento das atividades dos
musculos mastigatorios do lado ndo afetado. Tais anormalidades, na atividade dos muasculos
cervicais e mastigatdrios, podem levar alteragdes morfologicas da mandibula e da ATM,
contribuindo para desenvolvimento da DTM®®,

Angle” classificou a oclusdo dentéria baseada nas relagdes antero-posterior das
arcadas dentarias, em que a linha vestibuloclusar do arco mandibular deve coincidir com a
linha da fossa central do arco superior, quando os dentes estiverem ocluidos. Os primeiros
molares permanentes sdo considerados pegas chave para determinacdo da oclusdo. As mas
ocluséo séo classificadas como classe I, classe Il (diviséo 1 e divisdo2) e classe 111 (Figura 1).
A neutroclusdo, ou ma oclusdo de classe | é caracterizada pela clispide mésio-vestibular do
primeiro molar superior ocluindo com o sulco vestibular do molar inferior, esta configuracéo
dentaria a mais apropriada para uma fungdo harménica. A mé ocluséo de classe Il é dada
quando o primeiro molar inferior oclui em relagéo distal ao primeiro molar superior, com a
cuspide mesio-vestibular do primeiro molar superior ocluindo a frente da cuspide mesial e

mediana do primeiro molar inferior. A classe Il foi dividida em diviséo 1, na qual os incisivos
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centrais superiores mostram uma inclinagdo para vestibular, e na classe Il divisdo 2, na qual
0s incisivos centrais superiores estdo inclinados para lingual. Por fim, ele descreveu uma
subdivisdo de cada uma dessas divisdes, na qual a ma oclusdo se mostra unilateral, com o

outro lado em oclusdo normal (classe IlI).

Clase |

<

Clase Il division 2

Placa

FIGURA 1- Classificagdo segundo Angle. Fonte: Ricard, 2002.

A ocluséo é um fator importante para ser considerado em individuos que possuem
desvios de origem descendente, pois quando uma determinada regido do corpo é tratada, outra
regido pode sofrer alteracdo’. Todas as partes do corpo estdo ligadas de forma anatdmica e

funcional por meio de cadeias musculares’.
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2.5 Mdsculo eretor da espinha

Os musculos da coluna vertebral atuam na manutencdo do corpo na postura ereta. Os
musculos do tronco, incluindo os eretores da espinha, sdo importantes para estabilidade
corporal”®. Os eretores da espinha sdo considerados importantes antigravitacionarios,
responsaveis pela integridade fisica e funcional da coluna vertebral™. Os eretores da espinha
dividem em iliocostal (lombar, toracico, cervical, longo do térax, do pescogo, da cabega) e
espinhal (do térax, do pescoco e da cabeca). O iliocostal feixe lombar tem origem no processo
espinhoso das vértebras lombares e décima primeira e décima segunda Vvértebra torécica e
insere na sexta e sétima costela inferior. Sua ac4o é a extensdo da coluna lombar™.

Um dos recursos utilizados para avaliar a postura corporal é a fotogrametria, sendo
capaz de registrar os desvios posturais em diferentes partes do corpo e quantifica as medidas
angulares da avaliacdo postural além de apresentar boa confiabilidade entre inter e
intraexaminadores™.

Os mdsculos do tronco, incluindo os musculos paraespinhais, s&o importantes para
estabilizacdo corporal e manutengdo da postura ereta’. A postura corporal é determinada
pelas cadeias musculares, sendo sistemas que ligam todo corpo do individuo por musculos,
fascia e ligamentos que possuem solucéo de continuidade e s&o interdependentes entre si.
Essa sociedade muscular, aponeurética e osteoarticular, abrange a estrutura humana desde a

cabeca até os pés’®.
2.6 Fotogrametria

A Fotogrametria, que surgiu nos meados do Século XI1X, mais precisamente em 1858,
na Franca com o Aimée Laussedat, que a denominou de "Metrofotografia”, tem tido inimeros
avancos desde entdo’’.

A sociedade americana de fotogrametria e sensoriamento remoto, em 1980, definiu a
Fotogrametria como sendo a arte, ciéncia e tecnologia de obtencdo de informacdes confiaveis
sobre os objetivos fisicos e 0 meio ambiente através de processos de gravacdo, medigdo e
interpretacdo de imagens fotogréfica e padrdes da energia eletromagnética radiante e outros
fendmenos™®.

lunes et al.,"®

objetivaram comparar a concordancia interobservador da avaliacdo
postural visual por meio da fotogrametria e verificaram se os resultados quantitativos da

fotogrametria correspondem & detecgdo de simetrias e assimetria pela avaliacdo postural
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visual qualitativa. Concluiram que houve concordancia entre os examinadores que utilizaram
a fotogrametria para todos os segmentos avaliados e que a avaliagdo obteve menor
concordancia.

As propostas citadas por lunes et al.,"> foram avaliar quantitativamente as assimetrias
posturais e verificar a confiabilidade intra e interexaminadores e a repetibilidade através da
fotogrametria. Concluiram que o método apresentou confiabilidade intra e interexaminadores
e baixa repetibilidade.

Testar a concordancia interexaminadores da fotogrametria aplicada para avaliar o
alinhamento postural em criangas foi o objetivo de Santos et al.,’". O método testado
demonstrou ser viavel e com potencial para gerar dados de referéncia sobre o alinhamento
postural de criangas.

Comparar o posicionamento da cabeca e o alinhamento da coluna cervical em
individuos com e sem DTM, por meio da avaliagdo postural por fotografias, radiografias e por
observacdo visual e verificar se o tipo de DTM influencia na postura da cabeca e no
posicionamento da coluna cervical, foram os objetivos de lunes et al.,®%. Noventa mulheres
foram avaliadas pelo RDC/TMD, pela fotogrametria, pela radiografia e pela telerradiografia.
Concluiram que independentemente do método utilizado, os resultados revelaram que a
postura da cabeca e da coluna cervical ndo difere entre o grupo com DTM e sem DTM,
independentemente do grupo diagnosticado.

Peazan et al®!

analisaram a influéncia de usar sapatos de salto alto sobre a lordose
lombar e inclinagGes pélvicas entre adolescentes com idade entre 13 e 20 anos eram usuarios e
ndo usudrios de salto alto sapatos e (2) para correlacionar estes &ngulos posturais com a idade.
A amostragem foi composta por 100 individuos, divididos em 2 grupos: Grupo | (descalco,
n=50) e grupo Il (salto alto, n=50), Utilizaram a fotogrametria para avaliagdo. Concluiram que
uso de sapatos de salto alto esté correlacionada com aumento da lordose lombar e anteverséo
pelvica.

O objetivo de Nicolakis et al.,* foi avaliar a relagéo entre DTM e alteragBes posturais.
Sua amostra foi constituida por cinquenta individuos divididos em 2 grupos: grupo com DTM
(n=25) e grupo com individuos saudaveis (n=25). Avaliou-se a postura corporal de acordo
com os principios descritos por Kendall e também avaliou da for¢a muscular. Concluiram que
existem mutua influéncia da postura com o sistema craniomandibular.

Watson e Mac Donncha® avaliaram a postura de 114 adolescentes através de

fotografias. Utilizaram a escala qualitativa para classificar a postura: boa, moderada e severa.
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A reproducdo dos procedimentos de avaliagdo descreveu formas apropriadas para investigar o
relacionamento entre postura e DTM.

Munhoz® analisou a relagéo entre postura corporal e DTM. Ele desenvolveu o método
quantitativo de avaliacdo postural, com auxilio de imagens fotogréficas e um programa que
permite a realizacdo dos tracados. Concluiu que individuos com DTM apresentam disfuncéo
dos musculos mastigatorios e que as alteragBes posturais na regido cervical e protrusdo de

ombros forma os que apresentaram com maior evidéncia.

2.7 Eletromiografia

A atividade neuromuscular é decorrente dos contatos dentais e com a redugdo no
nimero de dentes ocorre alteragdo na atividade neuromuscular®. Um dos recursos utilizados
para avaliar o padrdo de contracdo muscular ¢ a eletromiografia (EMG), pois é um recurso de
diagndstico utilizado para detectar e registrar os potenciais elétricos das fibras musculares
esqueléticas™.

O estudo neuromuscular iniciou por Galvani (1791), fisiologista italiano que
conseguiu estimular o nervo e obteve contracdo muscular. No século XIX, Duchenne e Erb
desenvolveu técnicas experimentais que estimulassem o nervo. Liddell e Sherrington (1925)
descreveram o conceito de Unidade Motora. Em 1929, Adrin e Bronk introduziu a agulha
para gravar os potenciais elétricos das unidades motoras®”.

Desde 1965, varios estudos relatam a importancia desta ferramenta no estudo da
musculatura do sistema estomatognatico®®’. A EMG apresenta alta confiabilidade inter e

intra-examinador®&8%9°,

Lehman e McGrill®® destacam que poderdo ocorrer erros na
interpretacdo eletromiogréfica quando os dados ndo sdo normalizados por apresentarem
grande variabilidade: depende da aplicacdo, localizagdo, transpiracdo e temperatura da pele,
fatiga muscular, velocidade de contragdo e comprimento muscular, cross talk proximo ao
musculo, espessura do tecido subcutaneo, por isto a importancia da normalizagdo dos dados.

Ektrom et al.®?

quantificou a atividade eletromiogréafica dos musculos serrétil anterior
e trapézio superior, médio e inferior e ndo encontrou confiabilidade nos testes musculares,
mas apos realizar da normalizacdo identificou alta confiabilidade.

Menacho et al.*®

examinaram a atividade eletromiogréfica dos musculos extensores
lombares dos trés tradicionais exercicios de Pilates. A amostra foi constituida por 11 mulheres

saudaveis, o eletrodo de superficie foi colocado nos musculos extensores lombares. Os trés
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exercicios tradicionais foram: “swimming, Single leg kick e o double leg kick” e houve
normalizacdo dos dados eletromiogréaficos. O exercicio de swimming teve maior atividade
eletromiografica em relacdo aos demais.

Taylor et al.** investigaram a CVM do musculo trapézio com interpolagéo. Oito
sujeitos saudaveis, sem lesdo no ombro, foram avaliados. O musculo trapézio foi avaliado
bilateralmente associado com estimula¢do nervosa. Este musculo é afetado quando se tem um
distirbio osteomuscular e a medi¢do da ativacdo voluntaria é uma técnica que pode
demonstrar a reducgdo da forca voluntaria maxima.

O eletromidgrafo também determina o grau de fadiga muscular através da amplitude
em funcdo do tempo. Barbosa e Gongalves’ verificaram a ocorréncia e o comportamento da
fadiga muscular analisando o sinal eletromiografico dos musculos iliocostais e multifidos.
Participaram do estudo nove voluntarios do sexo masculino, submetidos a um teste de
contracdo isométrica dos musculos eretores da espinha contra cargas de 5%, 10%, 15% e 20%
da carga maxima. A fadiga muscular foi identificada pela verificacdo do aumento da
amplitude do sinal eletromiogréafico em funcdo do tempo. O iliocostal evidenciou maior grau
de fadiga do que o multifido, a comparacéo bilateral evidenciou que os musculos eretores da
espinha do lado direito sofreram maior fadiga.

Piancino et al.*®

investigaram o processo de adaptacdo dos padrfes mastigatorios em
sujeitos edéndulos com a colocacdo de protese. Foram avaliados a atividade muscular
(masseter e temporal anterior) e pardmetros cineméticos (movimentos da mandibula) com a
protese velha, com a protese nova, 1 més e 3 meses apés a inser¢do da prétese. Individuos que
usam protese por varios anos, a atividade muscular do masseter do lado que mastigam é mais
ativo que o lado oposto; apds a insercdo da protese nova a atividade muscular do masseter cai
e alcanca valores semelhante a protese velha ap6s 3 meses. A atividade muscular do temporal
anterior decai com a nova protese e ndo observou mudancas na velocidade de abertura e
fechamento.

Baldisserotto et al.,* descreveram uma metodologia de EMG cinesioldgica e
determinaram a reprodutividade eletromiografica dos musculos mastigatorios (masseter e
temporal), posturais do pescoco (esternocleidomastdideo e trapézio), posturais do tronco (reto
abdominal e paravertebrais) e de forca das extremidades inferiores (reto femural e
gastrocnemius medial) durante simulaco de atividade de vida diaria em mulheres usuérias de
protese total bimaxilar. O resultado demonstrou ativagdo dos grupos musculares durante as
atividades de vida diaria e sugerem que o método de EMG cinesiolégico apresentou

reprodutividade satisfatoria.
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O musculo eretor da espinha exerce maior atividade eletomiografica em individuos
estressados e tensos. Individuos que apresentam tensdo maior no musculo iliocostal

apresentam potencial de ac&o maior no final do movimento de extensdo da coluna’.
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3. OBJETIVOS
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Analisar a presenca de DTM em individuos portadores de protese dentéria.

Comparar a postura craniocervical em individuos sem protese dentaria, com a protese
dentéria antiga, com uma nova prétese dentaria e 1 més apos a colocagdo da nova protese.

Comparar a atividade eletromiogréfica dos mdsculos trapézio — fibras descendentes e
longuissimo do térax - parte lombar apds a troca da protese dentéria em individuos com DTM

e sem DTM.
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The effect of Dental Prosthesis Replacement on Temporomandibular and
Craniocervical  Articulation in  subjects with and  without
temporomandibular dysfunction

Abstract: Aim: To analyse the presence of temporomandibular dysfunction (TMD) in
subjects with dental prosthesis and compare the craniocervical posture under the following
conditions: without dental prosthesis, with old dental prosthesis and with a new dental
prosthesis as well as 1 month after the placement of the new prosthesis. Material and
Methods: Thirty one subjects with total prosthesis of both sexes (21 females and 10 males),
with average age of 62.5 + 9.42 years, average body mass of 63 £+ 11 kg and average height of
1.6 £ 0.09 m, were analyzed. The subjects were assessed by axis | of the Research Diagnostic
Criteria for Temporomandibular Disorders (RDC/TMD) and the craniocervical posture was
determined through photogrammetry. Results: Following the RDC/TMD axis |, 48.38% (n =
15) of the subjects were classified in Group | (myofascial pain), 29.03% (n = 9) without TMD
and 22.56% (n = 7) were classified as mixed TMD. There was no statistical difference in the
craniocervical posture under the studied conditions. Conclusion: The presence of TMD in
edentulous subjects with dental prosthesis is quite high and the craniocervical posture does
not change a month after the denture replacement.

Introduction

The stomatognathic system (SS) plays an important role in postural control. The
functional unit is characterized by several structures: skeletal components (maxilla and
mandible), teeth, soft tissues (salivary glands, nervous and vascular supplement), the
temporomandibular joint (TMJ) and masticatory muscles. These structures act together in
harmony to carry out important functional tasks: talking, chewing and swallowing®.

Composing this structural context can point out the TMJ (Temporomandibular joint),
which is directly related to the cervical and scapular region by an interrelated neuromuscular
system. Studies confirm that postural changes of the head and body can cause a
biomechanical effect triggering temporomandibular disorders (TMD)?®. TMD cause

ascending and descending pathologies, the first related to postural problems below the
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craniomandibular complex, the second to the stomatognathic system's problems and the third
to the association of both”,

Dentition stands out in the structural context of the SS. Al-Jabrah and Al
Shumailan® describe that the signs and symptoms of TMD in partial edentulous patients are
greater compared to the total edentulous ones. On the other hand, Shibayama and Zuim
Garcia® state that TMD prevalence is higher in patients with complete dentition, followed by
patients with partial removable dentures and complete dentures. Contradicting the earlier
authors Serman et al.” report that patients with complete dentures have TMD index greater
than patients with full dentition.

Due to the controversies among the development of TMD, cervical posture and muscle
activity in individuals with total edentulism or with partial and total prostheses, the aim of this
work is to analyse the presence of TMD in subjects who use total prostheses and compare the
craniocervical posture of patients 30 minutes after inserting a new total prosthesis, with the
old prosthesis, then without prosthesis and finally one month after placing the new total

prosthesis.

Material and Methods

This is a prospective experimental study in which the subjects were recruited from a
waiting list of the Dental School's Denture Prosthetic Clinic in the Federal University of
Alfenas (UNIFAL-MG). The work was approved by the Ethics Committee under protocol No.

065/2011.
Sample

The inclusion criteria considered over 40 years old, edentulous individuals, who had

already been using upper and lower full prosthesis and have the necessity to use a new one of
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the same type, due to wear, pain. All of them agreed to participate in this study. Patients with
neoplasia, dentofacial deformity, trauma in the head and neck regions were excluded.

The 31 individuals were selected presenting an average age of 62.5 + 9.42 years, of
both sexes (21 females and 10 males) with an average body mass of 63 = 11 kg and height of

1.60 £ 0.09 m. The time they had used prostheses was 16.64 + 9.96 years.
Prosthesis Manufacture

All participants were evaluated by one and the same dentist who manufactured all
clinical dental prostheses at the dental clinic in UNIFAL-MG. On the day the prostheses were
ready and after being adjusted by the same professional, the volunteers had their ATMs
examined as well as the craniocervical posture assessed and photographed by one of the

researchers of this study.
Temporomandibular Disorders (TMD) Evaluation

The subjects were evaluated by Axis | of the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD), developed by Dworkin and Leresche®. The
RDC/TMD is a diagnostic system that includes the greatest part of applicable methodological
aspects: sampling method used in the study of tool proposition, intra and inter-examiner
reliability, tool specificity and sensitivity, diagnostic plausibility and the possibility of
multiple diagnoses®%**2° The trans-cultural adaptation to Portuguese and its validation was
performed by Pereira Junior et al..

RDC/TMD was used following all standardized procedures described by Dworkin and
Leresche®. Only a trained assessor used this instrument, as indicated by Schmitter et al.**. A

training of intraoral and extra-oral pressures was performed before evaluating the patients.

The pressures of 0.5 kg and 1 kg were used for intra and extra-oral pressures, respectively,
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and were assessed through a feedback Dolormeter EMG System Brazil®'*. All subjects were

assessed by RDC/TMD 30 minutes after insertion of the new total denture

Craniocervical Posture Evaluation

With the patient in orthostatic position, relaxed on a flat surface, without shoes and
with naked trunk the following anatomical points were staked out: the tragus of the ear,
external occipital protuberance (EOP), the 4th cervical vertebra (C4) and the 7th cervical
vertebra (C7), whereas the labial commissure as well as the eye lateral orbicularis angle, were
not marked for being visible, but were used in the analysis of the angles.

The photographic records were made in the frontal and sagittal planes following the
standardized procedures described by lunes et al.™>. A NIKON ® - COOLPIX P100 camera,
positioned on a leveled tripod was used. The digital images were obtained in 10.3-megapixel
resolution for future analysis. Each subject was photographed without dental prosthesis, with
the old dental prosthesis and with the new prosthesis. After one month of use of the new
prosthesis, the volunteer was photographed once again with all the described standards™.

The images were quantitatively analyzed using a digital photogrammetry software

ALCimagem 2000. The postural assessement using this technique started in 1980 by Farkas et

15 17
l. [

al.™®, its reliability was tested by lunes et al.'® and validated by lunes et a

The angles in the sagittal plane and anterior frontal plane were analyzed. In the sagittal
plane, in order to determine the head protrusion, a line joining the tragus of the ear to the
spinous process of C7 and a horizontal line parallel to the ground were drawn. An angle
starting from the external occipital protuberance to the spinous process of C4 to the spinous
process of C7 was traced to determine the cervical lordosis.

The symmetry between the eye lateral orbicularis angle and between the bilateral

labial commissures was analyzed in the anterior frontal plane. In order to analyze these angles
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a horizontal line from right to left and a horizontal line parallel to the ground were drawn'®.
All angles were analyzed three times by the same examiner. The average of the three

measurements was used for statistical analysis.

Statistical Analysis

Data were tabulated in Excel to determine the relative frequency of the RDC/TMD.
Homogeneity was verified using Levene test followed by Tukey test for paired data, using the

PAST version 1.74 software.

Results

Among the 31 edentulous volunteers evaluated by the RDC/TMD, 70.94% of the
subjects (n = 22) showed DTM and 29.03% (n = 9) had no DTM. Following the
classifications of the RDC/TMD of the 22 TMD patients, 48.38% (n = 15) were classified as

subtype group I and 22.56% (n = 7) received a mixed TMD rating (Figure 1).

Insert Figure 1

Table 1 below determines the presence of individuals who have TMD.

Insert Table 1

Figure 2 shows the relative frequency of muscle pain with palpation analyzed through

RDC/TMD. Tendon of the right temporal muscle showed the greatest pain to palpation.
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Insert Figure 2

Table 2 demonstrates the mean and standard deviation of the craniocervical posture
evaluated by photogrammetry. The data reveal that there were no statistical differences in the
analyzed sample. The eye lateral orbicularis angle (LO) and the labial commissure (LC) are
considered asymmetric, since they have values greater than 0.1 °. A small increase was
observed in the cervical lordosis, in individuals without prosthesis analyzed 1 month after
placement of the prosthesis, a tendency to cervical rectification may be considered. Regarding

the head posture the values resemble.

Insert Table 2

Discussion

The results of this study showed that most individuals with total prosthesis have TMD
according to axis | the Research Diagnostic Criteria for Temporomandibular Disorders
(RDC/TMD).

Researches about the prevalence of TMD in the elderly are scarce and controversial,
and usually do not offer support for consistent and reliable conclusion®. Literature reports
that 31.5% of the total of edentulous patients have TMJ dysfunction®. Individuals with
dentures have some factors that complicate the TMD diagnosis, such as psychological
problem due to the loss of teeth, iatrogenic factors and phonetic problems?’. In the present
study, subjects who were analyzed have been using the prosthesis between 5 to 10 years and

were adapted to its use.
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Taddei et al.? performed histomorphometric analysis of the cortical bone, cancellous
bone, cartilage and bone marrow of TMJ of 54 cadavers divided into three groups: group 1 (n
= 14) dentulous individuals, group 2 (n = 12) edentulous individuals for 10 years and group 3
(n = 28) edentulous individuals who had used dentures for 20 years. They concluded that
individuals who used dentures had had a protective effect in the temporomandibular joint. So,
the use of dentures is important to prevent injury to the TMJ, masticatory efficiency and
improvement in facial esthetics. This result is not consistent with the present study since a
significant number of subjects with TMD was found and a clinical assessment instrument was
used in it.

Pain on palpation of the right temporal tendon was the most common finding in this
study. In the present study, subjects were evaluated 30 minutes after placing the new
prosthesis and they reported pain on palpation in the examined muscles, especially in the

temporal tendon. Soboleva et al.®

pointed out that its main function is to promote the
elevation of the mandible, and when chewing is performed on the right side, the mandible
follows a clockwise cyclic period, which can trigger TMD. Magnusson et al.?* conducted a
longitudinal epidemiological study during 10 years on TMD patients. The most common
findings were muscle pain after palpation and crepitation in the TMJ. Klemetti®® examined the
prevalence of TMD symptoms in elderly patients with dentures where after placing the
prosthesis pain intensity decreased. In the present study, the subjects were evaluated 30
minutes after placing the new prosthesis and they reported pain on palpation in the analyzed
muscles and were not examined by RDC/TMD one month after placing the prosthesis.

The signs and symptoms of TMD were evaluated by Shibayama et al.® through the

simplified anamnestic index by Fonseca et al.?®

. Two hundred forty individuals were
evaluated, divided into three groups: patients with complete dentures, partial dentures and

college students (toothed). The TMD was most prevalent in patients with teeth, followed by
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patients with removable partial dentures and total dentures. The denture group showed the
lowest levels of dysfunction. However the instrument used to detect TMD is not as indicated
in literature, because the simplified anamnestic index by Fonseca et al.”® was developed with
the purpose of determining the severity of TMD and not to diagnose it*’. In contrast, Serman
et al.” assessed the prevalence of TMD in subjects with total denture through an anamnestic
questionnaire. Among the evaluated 100 patients, 50 were in group 1 - patients with total
denture and 50 participated in group 2 - toothed. Individuals who have had a total denture
presented TMD index greater than the toothed ones. The study by Serman et al.” corroborates
with this study, since the majority of individuals who presented TMD are total denture users
and it is noteworthy that in the present study, RDC/TMD evaluation was employed and there
was no control group. However, the study by Shibayama et al.° did not corroborate with the
present study.

The craniocervical posture was also assessed in this study. Statistical significance was
not found in the angle values used to evaluate the symmetry of eye and lip commissure
(anterior frontal plane), but they were considered asymmetric because the angle values were
greater than 0.1°. The results resemble those of lunes et al.®®, lunes et al.'®, who used
photogrammetry for postural assessment as well as the same method of analysis. Despite
using another instrument of evaluation, Munhoz et al.?®, Shiau and Chai®® found similar

30
l.

results. In contrast, Zonnenberg et al.”™ observed higher values in the angular asymmetry of

the eyes in patients with TMD. The labial angular values resemble those of Shiau and Chai?,
who also found no differences in the alignment of the region between subjects with and
without TMD.

Statistically significant differences were not found in head posture and cervical

|.l7 |.3l,

lordosis (sagittal plane), in the present study. The results of lunes et al.”", Munhoz et a

|.28 |.32 |.33 |.34

Munhoz et al.”®, Ciacanglini et al.”*, Visscher et al.**, and Hackney et al.”* emphasize that the
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presence of TMD does not influence the posture of the head, resembling the present study.
However, the anterior head posture is considered one of the factors that can lead to the
development of TMD, by increasing the tension of the masticatory muscles and hence the
forces acting on the mandible®, thus presenting lower angles. The results of Shiau and Chai?®

|l7

and lunes et al.”" resemble the present study, reporting no change in cervical lordosis in

subjects with and without TMD. Teron et al.*®

investigated a possible change in head posture
after the insertion of dentures in edentulous patients who had never used prosthesis. The head
posture was measured by an instrument adapted by the authors. They concluded that the head
posture is significantly altered immediately after the insertion of the prosthesis, resulting in
the extension of the head. Nevertheless, thirty minutes after the insertion there were no
statistically significant differences in the posture of the head. They explain that in edentulous
individuals, the tongue occupies the space of the teeth and after the placement of the
prosthesis the tongue is forced to go back subsequently reducing the amount of air to be
inhaled, thus leading the head forward to facilitate the air entry. The prostheses with greater
width and thickness on the lingual cause the tongue to retreat back reducing the air intake and
thereby causing head extension. In this study, the absence of differences is justified since the
analyzed individuals had already been using prostheses and attended the clinic to carry out
their replacement. All the new prostheses were made by the same professional, following the
same pattern, ensuring their reliability.

Cephalometric radiography is another method used to assess craniocervical posture
and was applied by Gokce et al*®, Matheus et al.®” and Tallgren et al.®® where the
cephalometric angle, formed by the OPT and NSL lines, were used. This angle is a line
passing through the sella-nasion and dorsal tangent to the odontoid process of the second

cervical vertebra. That is why, TMD patients showed head extension or high cervical

hyperlordosis compared with individuals without TMD. In contrast, the present study's
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methodology, used photogrammetry as an analytical tool to evaluate the cervical spine and
this assesses the cervical as a whole, while cephalometric radiographs have the advantage of
evaluating the cervical spine by parts.

The relationship between head posture and craniofacial morphology was suggested by

Schwartz®. Schwartz* attributed the development of class Il malocclusion to head and neck

41 42
l. I

hyperextension. Solow et al.”™ and Solow et al.™ observed the correlation among craniofacial
morphology, craniocervical angulation and airflow resistance in children without pathology
and airway obstruction history. Matheus et al.*” evaluated whether there was a correlation
between TMD and head as well as cervical spine postures. His study highlights that there is
no correlation between them.

With respect to all the above mentioned studies, controversy still exists regarding
craniocervical posture and TMD. Hence it is suggested to perform further studies about this

subject. The limitations of this study was realization of a follow up.

Conclusion

The presence of TMD in edentulous subjects with dental prosthesis is quite high and

craniocervical posture does not change for one month after replacing the dental prosthesis.
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Table 1. Presence of DTM according to the RDC/TMD. The total of volunteers who
presented TMD (n = 22) was considered to be 100%.

Relative Frequency

Group |

Myofascial pain (n=14) 63.63%
myofascial pain with limited opening (n=1) 4.5%

Mixed Group

Group | (myofascial pain with limited opening) + Group Il (disc 4.5%

displacement without reduction and without limitation in the

opening) (n=1)

Group | (myofascial pain) + Group Il (osteoporosis) (n=1) 4.5%
Group | (myofascial pain) + Group 1l (Arthralgia) (n=3) 13.63%
Group | (myofascial pain with limited opening) + Grupo Il 4.5%

(Arthralgia) (n=1)
Group | (myofascial pain) + Group Il (disc displacement without 4.5%
reduction and without limitation in the opening) + Group Il

(arthralgia) (n=1)
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Table 2: Mean and standard deviation of the craniocervical posture in individuals without
prosthesis, with old prosthesis, with new prosthesis and one month after the insertion of
prosthesis. The data reveal that there was no statistical difference in the analyzed sample.

NP OP WP M ANOVA
LO 3.17°+1.56° 3.40°+2.46° 3.32°+2.56° 2.80°+1.51° p=0.69
LC 3.80°+2.13° 3.65°+2.26° 3.47°+1,75° 3.46°+1.49° p=0.61

CL 133.96°+14.27° 134.85°+14.06° 134.82°+17.56° 136.06°+12.30° p=0.95

HP 43.60°+8.60° 44.00°+8.27°  43.60°+8.97°  43.80°+8.09° p=0.99

LO - eye lateral orbicularis angle, LC —labial commissure, CL - cervical lordosis, HP - head posture, NP - new
prosthesis, OP - old prosthesis, WP - without prosthesis, 1M - one month after new prosthesis placement.
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Legends Page

Figure 1. Classification of TMD in relative frequency, according to the RDC/TMD. TMD -
Temporomandibular disorder

Figure 2. Muscles analyzed with pain after palpation by RDC/TMD. RPT - Right Posterior
Temporal, LPT - Left Posterior Temporal, RAT - Right Average Temporal, LAT - Left Average
Temporal, RANtT - Right Anterior Temporal, LANtT - Left Anterior Temporal, ORM - Origin
of the Right Masseter, OLM - Origin of the Left Masseter, MRM - Muscle belly of the Right
Masseter, MLM- Muscle belly of the Left Masseter, RMI - Right Masseter Insertion, LMI -
Left Masseter Insertion, RD - Right Digastric, LD- Left Digastricc RSR - Right
Submandibular Region, LSR - Left Submandibular Region, RTT - Right Temporal Tendon,
LTT - Left Temporal Tendon, RP - Right Pterygoid, LP - Left Pterygoid, RT- Right Trapezius,
LT — Left Trapezius.Region, RTT - Right Temporal Tendon, LTT - Left Temporal Tendon, RP
- Right Lateral Pterygoid, LP - Left Lateral Pterygoid, RT- Right Trapezius, LT — Left
Trapezius.
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APENDICE A
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Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD)

Nome:

Fone: Idade: anos
DatadeExame:_ /[ [ Peso:  Kg Altura _ m
Ha quanto utiliza protese? anos

Quantas horas utiliza a prétese por dia? horas

1- Vocé apresenta algum desses sintomas?

Estalo Simo Néo o
Ranger dos dentes Simo Néo o
Mordida desconfortavel Simo Né&o o
Barulho no ouvido Simo Né&o o
Rangido noturno Simo Néo o
Rangido diurno Simo Néo o
Rigidez matinal Simo Néo o

2- Vocé ja teve dor na face, nos maxilares, témpora, na frente do ouvido, ou no ouvido no més
passado?
Ndoo O Sim ol

3.a- Vocé alguma vez teve travamento articular de forma que néo foi possivel abrir a boca por
todo o trajeto?
Néo o 0 Sim ol

Se a sua resposta foi Sim

3.b- Esta limitacdo de abertura mandibular foi severa a ponto de interferir com a sua
capacidade de mastigar?
Néo o 0 Simo 1l

4- Vocé ja apresentou ou apresenta inchaco ou dor em qualquer das articulagdes que ndo sejam
as articulagdes perto dos seus ouvidos (ATM)?
Néo o 0 Simo 1l

Se a sua resposta foi Sim
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4.b- E uma dor persistente que vocé vem tendo por pelo menos um ano?
Ndoo0 Sim ol

Exame Fisico

1. Vocé tem dor no lado direito da sua face, lado esquerdo ou ambos os lados?

Em nenhum dos lados No lado direito No lado esquerdo Em ambos os lados

Oo
1o 20 30

2. Vocé poderia apontar as areas aonde vocé sente dor?

Direito Esquerdo
Nenhuma o0 Nenhuma o0
Avrticulacdo ol Avrticulacdo ol
Musculos o2 Musculos o2
Ambos o3 Ambos o3

Examinador apalpa a area apontada pelo paciente, caso nao esteja claro se é dor muscular ou
articular

3. Padrdo de Abertura

Sem desvio 0o
Desvio lateral direito (sem correcao) 1o
Desvio lateral direito com correcédo (“S”) 20
Desvio lateral esquerdo (sem correcéo) 30
Desvio lateral corrigido (“S”) 4o
Outro 5o
Tipo
(especifique)

4. Extensdo de movimento vertical (incisivos maxilares utilizados - 11e 21)

a. Aberturapassivasemdor _ mm
b. Abertura maxima passiva____ mm
c. Aberturamaximaativa ___ mm

d. Transpasse incisal vertical _ mm



e. DVO___
f. DVR__
g. EFL___

mm
mm
mm

Tabela abaixo: Para os itens “b” e “c” somente
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DOR MUSCULAR

DOR ARTICULAR

C Estalido reciproco eliminado durante abertura protrusiva (NA: ndo apresenta)

Direito Esquerdo
Sim O 0o
Nao 1o 1o
NA 8o 8o
Desvio da linha média mm

nenhuma direito | esquerdo | Ambos | nenhuma | direito esquerdo ambos
Oo 1o 20 3o Oo 1o 20 3o
Oo 1o 20 3o Oo 1o 20 3o
5. Ruidos articulares (palpacéo)
a. abertura
Direito Esquerdo
Nenhum Oo Oo
Estalido 1o 1o
Crepitacdo grosseira 20 20
Crepitacdo fina 30 30
Medida do estalido na abertura . mm ____ mm
b. Fechamento
Direito Esquerdo
Nenhum Oo Oo
Estalido 1o 1o
Crepitacdo grosseira 20 20
Crepitacdo fina 30 30
Medida do estalido de fechamento _~ mm mm



6- Excursbes

direito

esquerdo

NA

1o

20

8o

NA - ndo apresenta
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a. Desvio lateral direito mm
b. Desvio lateral esquerdo . mm
c. Protrusdo ___mm
Tabela abaixo: Para os itens “a” , “b” e “c”
DOR MUSCULAR DOR ARTICULAR
nenhuma |direito |esquerdo |Ambos |nenhuma |direito esquerdo | ambos
0o 1o 20 30 0o 1o 20 30
0o 1o 20 30 0o 1o 20 30
0o 1o 20 30 0o 1o 20 30
7- Ruidos articulares nas excursfes
Ruidos a direita
Nenhum estalido Crepitacao Crepitacédo
grosseira leve
Desvio Lateral Direita 0o 1o 20 3o
Desvio Lateral Esquerdo 0o 1o 20 30
Protrusdo 0o 1o 20 3o
Ruidos a esquerda
Nenhum estalido Crepitacdo Crepitacdo leve
grosseira
Desvio Lateral Direito 0o 1o 20 3o
Desvio Lateral Esquerdo 0o 1o 20 30




Protruséo

Oo 1o

20 30

INSTRUCOES, ITENS 8-10
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Circule o nimero que corresponde a quantidade de dor que vocé sente. Nos gostariamos que
vocé fizesse uma classificagcdo separada para as palpaces direita e esquerda.

0 = Sem dor / somente pressdo

1 = dor leve

8- Dor muscular extra-oral com palpagéo

2 = dor moderada

3 =dor severa

MUSCULO DIREITO ESQUERDO
Temporal (posterior) 0olo2o3o 0olo2o3o
Temporal (médio) 0olo2o3o 0olo2o3o
Temporal (anterior) 0olo2o3o 0olo2o3o
Masseter (origem) 0olo2o3o 0olo2o3o
Masseter (ventre) 0olo2o3o 0olo2o3o
Masseter (insercéo) 0olo2o3o 0olo2o3o
Digastrico 0olo2o3o 0olo2o3o
Regido submandibular 0olo2o3o 0olo2o3o
Y Trapézio 0olo2o3o 0olo2o3o

9- Dor articular com palpagéo
ATM DIREITO ESQUERDO
Polo lateral “por fora” Oolo203o Oolo20o3o
Ligamento posterior “dentro do ouvido” Oolo203o Oolo20o3o
10- Dor muscular intra-oral com palpagéo
MUSCULO DIREITO ESQUERDO
Area do pterigoide lateral Oolo2o30 Oolo2o30
Tend&o do temporal Oolo2o3o Oolo2o3o




RESUMO DE ACHADOS SUBJETIVOS DO PACIENTE

Diagnédstico Eixo |

Grupo I. Desordem muscular (circule somente uma resposta para grupo 1)

a) Dor miofascial (1a): H3, AS: 1,8,10

b) Dor miofascial com abertura limitada (Ib): AC 4a,4c,4d + la

c) Nenhum diagnéstico do grupo

Grupo I1. Deslocamento discal (circule somente uma resposta para cada articulacdo no grupo II).
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Condicéo Articulagéo

Itens

ATM D

ATME

a)Deslocamento de disco com redugéo (11a)

AC 5a,5b,7

b)Deslocamento de disco sem reducdo,
limitagdo de abertura (11b)

com | H14,AC6a,6b,6d,
4b, 4¢,4d,5,7 +lla

c)Deslocamento de disco sem reducdo,
limitagdo de abertura (llc)

sem | H14,AC 4b,4c,4d
6a,6b,6d,7+RNM

d)Nenhum diagndstico da articulagdo no grupo

Grupo I11. Outras condicdes articulares (circule somente uma resposta para cada articulacdo no grupo

1I):

Condic&o articular

Itens

ATM D

ATME

a) Artralgia (111a)

AC 2,9,4b,4c,4d,5,
62,6b,7

b)Osteoartrite (111b)

Illa+ AC 5,7 +

Crepitacdo

c) Osteoartrose (111c)

Sem llla + AC 5,7 +
crepitagédo

d) Nenhum diagnostico da articulacdo no
grupo Il
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Atividade eletromiografica do musculo trapézio — fibras descendentes e
longuissimo do térax — parte lombar apds a troca da protese dentaria em

individuos com e sem temporomandibular dysfunction

Resumo: o objetivo foi comparar a atividade eletromiografica dos musculos trapézio — fibras
descendentes e longuissimo do térax - parte lombar apds a troca da protese dentéria em
individuos com DTM e sem DTM. Estudo clinico experimental prospectivo. Selecionou-se 31
individuos, com idade média de 64,17+9,93 anos, de ambos 0s sex0s, com massa corporal
media de 64,84+11,67 kg e altura média de 1,61+0,09 m e o indice de massa corpdrea média
de 24,82+4,25 kg/m?, houve perda amostral de oito individuos. Os individuos foram divididos
em grupo | (com DTM - n=15) e grupo Il (sem DTM - n=8). Foi realizada a normalizagéo
dos sinais de EMG através de rotina escrita no MATLAB. Utilizou-se anélise multivariada de
Hotteling (T?) para comparagdo de padrdes estatisticos dos sinais: média, desvio padréo,
Skweness, Kurtosis e entropia. Os resultados mostram diferenca estatistica na comparacéo
entre grupo | com o grupo Il na avaliacdo e reavaliacdo. N&o houve diferenca estatistica na
comparagédo dentro do grupo | e dentro do grupo Il. Os resultados mostram que 0s sinais de
EMG dos musculos trapézio — fibras descendentes e longuissimo do térax - parte lombar é
diferente entre os grupos sem e com DTM e que a troca de proteses ndo alterou o padréo
EMG em ambos 0s grupos estudados.

Introducéo

Os dentes exercem fung¢Bes muito importantes no processo de mastigacéo. Apds sua
retirada ocorrem modificagdes no tecido dsseo (reabsor¢do Gsseo), no tecido gengival, no
tecido muscular, nas articulagdes temporomandibulares (ATM)", a lingua ocupa o espaco dos
dentes, ocorre a reducdo da dimenséo vertical e alteragdo nos nervos e receptores®. As funcdes
orofaciais estdo diminuidas, a atrofia é progressiva e ocorre uma redugdo do osso alveolar
anual de 0,05 milimetros na arcada superior e 0,2 mm na arcada inferior ap6s a extracdo
dental. O grau de reabsorcdo do o0sso alveolar estd relacionado com a duracdo do
edentulismo®.

Conhecer as estruturas anatbmicas da cavidade oral, bem como as alteracbes nos
tecidos dsseos, gengival, muscular e ATM é fundamental para o tratamento protético, quando
ocorre a perda dos dentes. Um tratamento inadequado ir4 interferir na mastigagéo, na fonacdo,

na estética e no conforto do paciente®.
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As proteses exercem na ATM o efeito protetor. Este efeito protetor ndo é somente na
estrutura 6ssea da cabeca mandibular e na fossa temporal, mas também na fibrocartilagem®. A
preservacdo do tecido 6sseo € de suma importancia, pois os rebordos planos dificultam a
retencdo e a estabilizacdo da protese total®.

A reducdo no nimero de dentes funcionais na cavidade oral conduz a uma habilidade
mastigatéria deficiente® e alteragdo na atividade neuromuscular que é decorrente da
modificacdo dos contatos dentais’. Um dos recursos utilizados para avaliar o padréo de
contragcdo muscular € a eletromiografia (EMG), pois € um recurso de diagndstico utilizado
para detectar e registrar os potenciais elétricos das fibras musculares esqueléticas®.

A ocluséo é um fator importante para ser considerado em individuos que possuem
desvios de origem descendente, pois quando uma determinada regido do corpo é tratada, outra
regido pode sofrer alteragdo®. Todas as partes do corpo estdo ligadas de forma anatdmica e
funcional por meio de cadeias musculares™®.

O presente estudo teve por objetivo comparar a atividade eletromiogréfica dos
musculos trapézio — fibras descendentes e longuissimo do térax - parte lombar apds a troca da

prétese dentaria em individuos com DTM e sem DTM.

Materiais e Métodos

Estudo clinico experimental prospectivo em que foram recrutados 40 individuos de
uma lista de espera da clinica de prétese da faculdade de Odontologia da Universidade
Federal de Alfenas. Dos 40 voluntérios selecionados e avaliados apenas 31 permaneceram no
estudo, havendo uma perda amostral de oito voluntarios. Este estudo foi aprovado pelo
Comité de Etica em Pesquisa com protocolo n® 065/2011.

Como critério de inclusdo foram considerados individuos acima de 40 anos, edéntulos,

que ja utilizassem prétese total e com necessidade de nova protese (dor, alteragdo na
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dimensdo vertical) do mesmo tipo e que concordassem em participar do estudo. Foram
excluidos portadores de neoplasia, deformidade dentofacial, traumas na regido de cabeca e
pescoco e ingerissem miorrelaxante.

Todos os voluntérios selecionados receberam uma protese confeccionada e ajustada
por um mesmo profissional dentista experiente. No dia em que receberam a nova protese,
todos os voluntarios foram avaliados por um mesmo examinador treinado, utilizando o Eixo |
dos Critérios de Diagndstico em Pesquisa para Disfuncbes Temporomandibulares
(RDC/TMD), desenvolvidos por Dworkin e LeResche™. Este sistema de diagndstico é
considerado na literatura como uma ferramenta; confiavel, com boa especificidade e

12,13,14,15,11. Sua adaptac;éo

sensibilidade e com possibilidade de maultiplos diagnésticos
transcultural para a lingua portuguesa e validacéo foi realizada por Pereira Junior et al.™®.

Para empregar o RDC/TMD foi utilizada toda a padronizacdo necesséria e o
pesquisador foi previamente treinado para aplicagio das pressdes intra-oral e extra-oral*.

A partir da avaliagdo do RDC/TMD os voluntarios foram divididos em dois grupos:
grupo | (n=22) com presenga de DTM e grupo Il (n=9), sem DTM. Houve perda amostral de

oito individuos (um sem DTM e sete com DTM), devido a desisténcia do estudo. A Tabela 1

descreve as caracteristicas da distribui¢do de cada grupo que permaneceram no estudo.

Tabela 1 — Caracteristicas de distribuicdo dos voluntarios nos grupos
Grupo | (n=15) Grupo Il (n=8)

Com DTM Sem DTM

Sexo 4 Homens 5 Homens

11 Mulheres 3 Mulheres
Idade em anos (média e desvio padréo) 64.0+8.7 58.8+10.44
Peso em Kg (meédia e desvio padréo) 63.0£12.0 63.27+9.54
Altura em metros (média e desvio padréo) 1.59+0.09 1.62+0.09

Tempo de uso de protese total (anos) 17.68+10.49 1411485
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Avaliacgéo eletromiogréfica

O sinal mioelétrico dos masculos trapézio — fibra descendente e longuissimo do térax -
feixe lombar foi obtido utilizando um equipamento eletromiogréfico com 4 canais (EMG
System do Brasil Ltda®), consistindo de um filtro passa banda de 20-500 Hz, um amplificador
de ganho de 1000, e modo de rejeicdo comum >100 dB. Todos dados foram processados
usando conversor digital analégico de 16-bit (EMG System do Brasil Ltda®), com uma
frequéncia amostral de 2 KHz.

Para captacdo dos potenciais de acdo dos musculos trapézio — fibra descendente e
longuissimo do térax - feixe lombar bilateralmente foram utilizados eletrodos ativos bipolar
(marca HAL) e o eletrodo de referéncia monopolar (marca Meditrace) colocado no processo
espinhoso da sétima vértebra cervical (C7)"".

Previamente a colocacdo dos eletrodos, realizou-se a tricotomia e limpeza da pele pela
friccdo com &lcool 70% a fim de diminuir a impedancia da pele evitando interferéncia e
melhor aquisicdo do sinal*®,

A coleta do sinal eletromiografico foi realizada na posi¢do de repouso e em contracdo
isométrica voluntaria maxima (CIVM)®, utilizando o comando verbal para relaxamento
(“relaxe, relaxe”) e para CIVM (“forga, forca”).

Para o registro do sinal mioelétrico do musculo trapézio — fibra descendente, o
individuo foi posicionado sentado em uma cadeira, com os pés apoiados no chdo, sem sapatos
e em posicdo neutra. O eletrodo ativo foi posicionado no centro da distancia entre C; e 0
acromio®’. Coletou-se os dados eletromiogréficos em repouso, em repouso com abertura e
fechamento da boca por dez segundos e os individuos foram orientados a realizar elevacéo
maxima do ombro bilateralmente e permaneceram em contracdo isométrica voluntéria

maxima (CIVM) durante os cinco segundos. Foram coletados os dados mioelétricos por trés
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vezes por um mesmo examinador. Para andlise estatistica utilizou-se a média das trés
medidas.

Para os registros dos sinais mioelétricos do muasculo longuissimo do térax - feixe
lombar o individuo foi posicionado em decUbito ventral. Os eletrodos ativos foram
posicionados dois cm bilateralmente a L;*"*°. Realizou-se a coleta dos dados mioelétricos em
repouso com a cabeca rodada para direita, em repouso com a cabeca rodada para esquerda e
em repouso com a cabeca no eixo'’. Para esta coleta o individuo permaneceu com 0s
membros superiores ao longo do corpo por dez segundos. A pelve, joelhos e tornozelos foram
fixados a maca de teste por meio de trés cintos de velcro (dez cm largura, sendo dois deles
com dois metros e meio cm de comprimento e um com trés metros). Para CIVM os individuos
estavam com as maos apoiados na nuca e foi orientado a realizar a extensdo méaxima da
coluna lombar®” por cinco segundos. Foram coletados os dados mioelétricos trés vezes por um
mesmo examinador. Para analise estatistica utilizou-se a média das trés medidas. A figura 1
mostra o sinal eletromiogréafico obtido do musculo trapézio — fibras descendentes em
contrag&o.

A eletromiografia foi realizada em dois momentos: avaliagdo inicial (30 minutos apds

a insercdo da prdtese nova) e reavaliagdo (um més apés a insergdo da nova protese).
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Figura 1 — Eletromiografia do trapézio — fibras descendentes de um voluntério em contragdo. A
amplitude do sinal variando de 250 a — 250 milivolts (puv) em fungéo do tempo (segundos).

Apos a coleta de todos os dados eletromiogréficos, realizou-se a normalizacdo do sinal
com intuito de minimizar as possiveis interferéncias e garantir a comparacdo entre o conjunto
de musculos de regides diferentes e de individuos diferentes para 0 mesmo conjunto de

musculos?®??,

Utilizou a amplitude do sinal em fungdo do tempo e os dados foram
processados no MATLAB 7.0. Para a realizacdo deste procedimento utilizou-se a raiz
quadrada da média (RMS — Root Mean Square), excluindo o primeiro e o Ultimo segundo,
permanecendo os valores centrais e houve o janelamento a cada 1,0s obtendo o valor do RMS.

Posteriormente, dividiu-se o sinal pelo valor méaximo (RMSna). A figura 2 mostra um

exemplo de um sinal normalizado.
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Figura 2 — Eletromiografia normalizada pelo valor maximo de RMS selecionado entre os
valores de janelas de um segundo da figura 1. A Amplitude variou de 4 a -4 (uv) em fungéo
do tempo (segundos).

Anédlise de Momentos Estatisticos do Histograma do Eletromiograma

Baseado no histograma do sinal eletromiogréfico, mediu 0s momentos estatisticos
centrados na média: média, desvio-padrdo, momento de terceira ordem (skewness), e
momento de quarta ordem (kurtosis). Estas medidas fornece o perfil da distribuicdo das
amplitudes do sinal sem a interferéncia temporal, podendo, com isso, comparar o sinal com
outros sinais eletromiogréaficos obtidos por outros eletrodos ou de pacientes diferentes com o

mesmo eletrodo.
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Figura 3 — Histograma do sinal eletromiografico normalizado da figura 2.
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Para comparagbes entre as medidas de momentos e entropia, aplicou o teste

multivariado de Hotteling (T?).

Resultados

As tabelas 2 e 3 demonstram o resultado de Hotelling (p) para as comparagdes

realizadas dos momentos estatisticos (média, desvio padrdo, skewness, kurtosis e entropia)

dos sinais de EMG normalizados com janelamento de 1,0s.



Tabela 2. Resultados de Hotelling (p) para as comparagdes realizadas entre os grupos
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SemDTMvs SemDTMvs SemDTMvs  Sem DTM vs
Com DTM com DTM Com DTM com DTM
(avaliagdo) (reavaliacéo) (avaliagéo) (reavaliagéo)
Musculos Lado direito  Ladodireito  Lado esquerdo Lado esquerdo
LFL CIVM 0.5533 0.0098 0.6062 0.0156
LFLCCR 0.0220 0.0016 0.0140 0.0065
LFLRLDR 0.0004 0.0029 0.0013 0.0130
LFLRLER 0.0394 0.0011 0.0016 0.0990
TFDR 0.1438 0.3038 0.0152 0.2420
TFDRA 0.0078 0.4165 0.0067 0.0358
TFD CIVM 0.0153 0.0152 0.1010 0.0207

LFL CIVM - Longuissimo — feixe lombar em contragdo maxima; LFLCCR-longuissimo - feixe lombar cabeca
no centro em repouso; LFLRLDR-longuissimo - feixe lombar com cabeca rodada a direita em repouso;
LFLRLER-longuissimo - feixe lombar com cabecga rodada a esquerda em repouso; TFDR-trapézio — fibra
descendente em repouso; TFDRA- trapézio — fibra descendente em repouso com abertura e fechamento da boca;
TFD CIVM - trapézio - fibra descendente em contragcdo maxima.

Os resultados demonstram diferencas estatisticamente significantes (p<0.05) na
comparagéo entre dos sinais de EMG dos grupos sem e com DTM, na avaliagéo e reavaliagéo

(tabela 2).

Tabela 3. Resultados de Hotelling (p) para as comparagdes realizadas dentro do grupo

Sem DTM Com DTM Sem DTM Com DTM

Avaliagéo vs Avaliagéo vs Avaliagéo vs Avaliagéo vs

Reavaliacéo Reavaliacéo Reavaliacdo Reavaliagdo
Musculos Lado direito Lado direito  Lado esquerdo Lado esquerdo
LFL CIVM 0.4933 0.2240 0.4393 0.2942
LFLCCR 0.4432 0.6995 0.7078 0.3418
LFLRLDR 0.8260 0.0431 0.3497 0.7779
LFLRLER 0.4981 0.1253 0.1434 0.4197
TFDR 0.0469 0.9664 0.9249 0.1007
TFDRA 0.9151 0.4614 0.7095 0.0378
TFD CIVM 0.4340 0.9383 0.6623 0.0564

LFL CIVM - Longuissimo — feixe lombar em contragdo maxima; LFLCCR-longuissimo - feixe lombar cabeca
no centro em repouso; LFLRLDR-longuissimo - feixe lombar com cabeca rodada a direita em repouso;
LFLRLER-longuissimo - feixe lombar com cabecga rodada a esquerda em repouso; TFDR-trapézio — fibra
descendente em repouso; TFDRA- trapézio — fibra descendente em repouso com abertura e fechamento da boca;
TFD CIVM - trapézio - fibra descendente em contragcdo maxima.

Os resultados demonstram que ndo houve diferengas estatisticamente significantes
(p>0.05) na comparagéo dos sinais de EMG dentro do grupo sem DTM e com DTM (tabela

3).
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Discussdo

O principal achado deste estudo foi que a troca de proteses ndo alterou o padrdo de
EMG em ambos grupos estudados. Os individuos j& utilizavam a prdtese e foram ao setor
somente para realizar a substituicdo e elas apresentaram tempo de uso de 15 anos e os
individuos ja estavam adaptados com o uso. Yoshizumi®® relatou que as prétese totais devem
ser trocada a cada 5 ou 6 anos e a vida Util varia dentre 5 a 11 anos®*. Hoad-reddick et al**
concluiram que 5 anos apo6s a inser¢do da protese, 40% necessitam de troca, enquanto que,
apods 10 anos, 80% necessitam de uma nova protese.

A disfungdo na coluna cervical e nos musculos mastigatorios sdo maiores em
individuos com DTM®. Uma postura inadequada da cabeca acarreta sobrecarga na regi&o
cervical e nos muasculos mastigatdrios conduzindo o aumento na tensdo muscular, espasmo e
dor®®. As alteragdes no aparelho estomatognatico podem influenciar os musculos de contra
apoio, como esternocleidomastéido, trapézio e os peitorais®”?, devido a intima relagdo da
ATM com a coluna cervical, e consequentemente com toda a coluna vertebral®®.

A disfungdo no sistema mastigatorio pode induzir a hiperatividade para o musculo
trapézio®® e este aumento provoca contracbes prolongadas em individuos com DTM
conduzindo mudancas significativas na postura corporal®™*. A hiperatividade dos musculos
mastigatorios também é uma caracteristica comum dos pacientes com DTM, podendo afetar
0s musculos do pescogo®%,

Os musculos masseter e o trapézio — fibras descendentes sdo considerados os musculos
que apresentam maior intensidade de dor, acarretando aumento na fadiga e redugédo na
resisténcia muscular em resposta a uma determinada carga®. A coluna cervical, cintura
escapular e a ATM sdo as regides que apresentam maior intensidade de dor de acordo com o

questionario McGill®.
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Mudancas fisioldgicas no padrdo de contracdo para o muasculo masseter e para
masculo temporal foram encontradas em individuos com DTM®*, sendo que o musculo
temporal apresenta maior assimetria muscular em relacdo ao masseter’’, mas também foram
encontrados valores assimétricos em individuos sem DTM®, Individuos edéntulos que usam
protese a mais de seis meses, durante o sono, apresentam reducdo na atividade
eletromiograficado do musculo masseter®*.

A ocluséo é um fator importante para ser considerada em individuos que possuem
desvios de origem descendente, pois quando uma determinada regido do corpo é tratada, outra
regido pode sofrer alteragdo®’. Todas as partes do corpo estio ligadas de forma anatdmica e
funcional por meio de cadeias musculares, inclusive ATM, entdo uma tensdo inicial é
responsével por sucessivas tensdes'®. Os individuos com DTM apresentam alteracdes
musculares*® como tensdo muscular, além de padrdo respiratorio inadequado quando em
sedestacdo ou bipedestacéo, levando a alteragdes posturais importantes em cabeca, pescoco e
tronco®’. No presente estudo, objetivou avaliar a atividade muscular do trapézio — fibras
descendentes e longuissimo do térax - feixe lombar. Entdo, individuos com DTM, podem
induzir alteracdo na atividade muscular do sistema estomatognatico, regido cervical e
provavelmente a regido lombar, quadril, joelhos, tornozelos e pés.

O musculo eretor da espinha exerce maior atividade eletomiografica em individuos
estressados e tensos. Individuos com maior tensdo muscular no iliocostal apresentam
potencial de agdo maior no final do movimento de extensdo da coluna®®.

Os individuos apresentam dificuldade na adaptacdo com o uso da nova protese e
necessitam de um periodo para tal®. A literatura é bastante consistente com relagéo a maior
atividade muscular em individuos com a presenca de DTM, isto ndo foi observado no presente

estudo. A limitagdo do estudo pode estar relacionada com a realizagdo de um Follow up, pois
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um periodo maior de analise pode sugerir reducdo na atividade muscular ap6s o periodo de
adaptacéo.

Observando as alteracdes encontradas ap0s a substituicdo da protese dentéria, torna-se
importante, mais pesquisas nesta rea, para entender melhor a interacdo da DTM com as areas

ao redor e localizadas a distancia.

Conclusao

Os sinais da EMG dos musculos trapézio — fibras descendentes e longuissimo do térax
- feixe lombar é diferente entre 0s grupos sem e com DTM e que a troca de proteses ndo

alterou o padréo de EMG em ambos grupos estudados.
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ANEXO I11- NORMAS DA REVISTA (Artigo I1)
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management of oral and facial functional disturbances caused by local and systemic diseases and
developmental defects.

Please read the instructions below carefully for details on the submission of manuscripts, the
journal's requirements and standards as well as information concerning the procedure after a
manuscript has been accepted for publication in Journal of Oral Rehabilitation. Authors are
encouraged to visit Blackwell Publishing Author Services for further information on the preparation
and submission of articles and figures.

2. ETHICAL GUIDELINES

Journal of Oral Rehabilitation adheres to the below ethical guidelines for publication and research.

2.1. Authorship and Acknowledgements

Authors submitting a paper do so on the understanding that the manuscript have been read and
approved by all authors and that all authors agree to the submission of the manuscript to the Journal.

Journal of Oral Rehabilitation adheres to the definition of authorship set up by The
International Committee of Medical Journal Editors (ICMJE). According to the ICMJE authorship
criteria should be based on 1) substantial contributions to conception and design of, or acquisiation of
data or analysis and interpretation of data, 2) drafting the article or revising it critically for important
intellectual content and 3) final approval of the version to be published. Authors should meet
conditions 1, 2 and 3.

It is a requirement that all authors have been accredited as appropriate upon submission of the
manuscript. Contributors who do not qualify as authors should be mentioned under
Acknowledgements.

Acknowledgements: Under acknowledgements please specify contributors to the article other than
the authors accredited. Journal of Oral Rehabilitation requires that all sources of institutional, private
and corporate financial support for the work within the manuscript must be fully acknowledged, and
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any potential conflicts of interest noted. Grant or contribution numbers may be acknowledged, and
principal grant holders should be listed. Acknowledgments should be brief and should not include
thanks to anonymous referees and editors.

2.2. Ethical Approvals

Experimentation involving human subjects will only be published if such research has been
conducted in full accordance with ethical principles, including the World Medical Association
Declaration of Helsinki (version, 2002 www.wma.net/e/policy/b3.htm) and the additional
requirements, if any, of the country where the research has been carried out. Manuscripts must be
accompanied by a statement that the experiments were undertaken with the understanding and written
consent of each subject and according to the above mentioned principles. A statement regarding the
fact that the study has been independently reviewed and approved by an ethical board should also be
included. Editors reserve the right to reject papers if there are doubts as to whether appropriate
procedures have been used.

When experimental animals are used the methods section must clearly indicate that adequate
measures were taken to minimize pain or discomfort. Experiments should be carried out in accordance
with the Guidelines laid down by the National Institute of Health (NIH) in the USA regarding the care
and use of animals for experimental procedures or with the European Communities Council Directive
of 24 November 1986 (86/609/EEC) and in accordance with local laws and regulations.

All studies using human or animal subjects should include an explicit statement in the Material
and Methods section identifying the review and ethics committee approval for each study, if
applicable. Editors reserve the right to reject papers if there is doubt as to whether appropriate
procedures have been used.

2.3 Conflict of Interest and Source of Funding

Journal of Oral Rehabilitation requires that all sources of institutional, private and corporate financial
support for the work within the manuscript must be fully acknowledged, and any potential conflicts of
interest noted. Grant or contribution numbers may be acknowledged, and principal grant holders
should be listed. Please include this information under Acknowledgements.

2.4 Appeal of Decision

The decision on a paper is final and cannot be appealed.

2.5 Permissions

If all or parts of previously published illustrations are used permission must be obtained from the
copyright holder concerned. In most cases, this will be the original publisher of the material. It is the
author's responsibility to obtain these in writing and provide copies to the Publishers.

2.6 Copyright Assignment

Authors submitting a paper do so on the understanding that the work has not been published before, is
not being considered for publication elsewhere and has been read and approved by all authors. A

completed Copyright Transfer Agreement (CTA) Form must be received by the Production Editor
before any manuscript can be published. Authors must send the completed CTA by post, email or fax
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upon receiving notice of manuscript acceptance, i.e. do not send the CTA at submission.The
Production Editor's contact details are:

Journal of Oral Rehabilitation
Production Editor

Journal Content Management
Wiley-Blackwell

Wiley Services Singapore Pte Ltd
1 Fusionopolis Walk

#07-01

Solaris South Tower

Singapore 138628

joor@wiley.com
Fax: +65 6643 8008

For questions concerning copyright, please visit Copyright FAQ.
2.7 OnlineOpen

OnlineOpen is available to authors of primary research articles who wish to make their article
available to non-subscribers on publication, or whose funding agency requires grantees to archive the
final version of their article. With OnlineOpen, the author, the author's funding agency, or the author's
institution pays a fee to ensure that the article is made available to non-subscribers upon publication
via Wiley Online Library, as well as deposited in the funding agency's preferred archive. For the full
list of terms and conditions, see http://wileyonlinelibrary.com/onlineopen#OnlineOpen_Terms.
Any authors wishing to send their paper OnlineOpen will be required to complete the payment form
available from our website at: https://authorservices.wiley.com/bauthor/onlineopen_order.asp
Prior to acceptance there is no requirement to inform an Editorial Office that you intend to publish
your paper OnlineOpen if you do not wish to. All OnlineOpen articles are treated in the same way as
any other article. They go through the journal's standard peer-review process and will be accepted or
rejected based on their own merit.

For questions concerning copyright, please visit Blackwell Publishing’s Copyright FAQ

3. MANUSCRIPT SUBMISSION PROCEDURE

Manuscripts should be submitted electronically via the online submission site ScholarOne Manuscripts
(formerly known as Manuscript Central) at http://mc.manuscriptcentral.com/jor. The use of an online
submission and peer review site enables immediate distribution of manuscripts and consequentially
speeds up the review process. It also allows authors to track the status of their own manuscripts.
Complete instructions for submitting a paper is available online and below. Further assistance can be
obtained from Louise Whelan, Editorial Assistant (e-mail: jooredoffice@wiley.com).

3.1. Getting Started

* Launch your web browser (supported browsers include Internet Explorer 5.5 or higher, Safari 1.2.4,
or Firefox 1.0.4 or higher) and go to the journal's online Submission Site:
http://mc.manuscriptcentral.com/jor
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* Log-in or, if you are a new user, click on 'register here'.

* If you are registering as a new user.

- After clicking on 'Create Account’, enter your name and e-mail information and click 'Next'. Your e-
mail information is very important.

- Enter your institution and address information as appropriate, and then click 'Next.
- Enter a user ID and password of your choice (we recommend using your e-mail address as your user
ID), and then select your areas of expertise. Click 'Finish'.

« If you are registered as user, but have forgotten your log in details, enter your e-mail address under
'Password Help'. The system will send you an automatic user 1D and a new temporary password.

* Log-in and select “Author Centre”.

3.2. Submitting Your Manuscript

* After you have logged into your 'Author Centre', submit your manuscript by clicking the submission
link under 'Author Resources'.

» Enter data and answer questions as appropriate. You may copy and paste directly from your
manuscript and you may upload your pre-prepared covering letter.

» Click the 'Next' button on each screen to save your work and advance to the next screen.
* You are required to upload your files.

- Click on the 'Browse’ button and locate the file on your computer.
- Select the designation of each file in the drop down next to the Browse button.

- When you have selected all files you wish to upload, click the 'Upload Files' button.

* Review your submission (in HTML and PDF format) before completing your submission by sending
it to the Journal. Click the 'Submit' button when you are finished reviewing.

3.3. Manuscript Files Accepted

Manuscripts should be written in British English and uploaded as Word (.doc, .docx) or Rich Text
Format (.rft) files (not write-protected) plus separate figure files. GIF, JPEG, PICT or Bitmap files are
acceptable for submission, but only high-resolution TIF or EPS files are suitable for printing. The files
will be automatically converted to HTML and PDF on upload and will be used for the review process.
The text file must contain the entire manuscript including title page, abstract, text, references, tables,
and figure legends, but no embedded figures. In the text file, please reference figures as for instance
'Figure 1', 'Figure ' etc to match the tag name you choose for all individual figure files uploaded.
Manuscripts should be formatted as described in the Author Guidelines below.

3.4. Blinded Review

All manuscripts submitted to Journal of Oral Rehabilitation will be reviewed by two experts in the
field. Journal of Oral Rehabilitation uses single blinded review. The names of the reviewers will thus
not be disclosed to the author submitting a paper.

3.5 Suggest a Reviewer

Journal of Oral Rehabilitation attempts to keep the review process as short as possible to enable rapid
publication of new scientific data. In order to facilitate this process, please suggest the names and
current email addresses of 2 potential referees of international standing whom you consider capable of
reviewing your manuscript. In addition to your choice the journal editor may choose one or two
reviewers as well. Your manuscript will be returned to your Author Centre if you fail to observe this
requirement.
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3.6. Suspension of Submission Mid-way in the Submission Process

You may suspend a submission at any phase before clicking the 'Submit' button and save it to submit
later. The manuscript can then be located under 'Unsubmitted Manuscripts' and you can click on
'‘Continue Submission' to continue your submission when you choose to.

3.7. E-mail Confirmation of Submission

After submission you will receive an e-mail to confirm receipt of your manuscript. If you do not
receive the confirmation e-mail after 24 hours, please check your e-mail address carefully in the
system. If the e-mail address is correct please contact your IT department. The error may be caused by
some sort of spam filtering on your e-mail server. Also, the e-mails should be received if the IT
department adds our e-mail server (uranus.scholarone.com) to their whitelist.

3.8. Manuscript Status

You can access ScholarOne Manuscripts (formerly known as Manuscript Central) any time to check
your 'Author Centre', your mails in the 'Audit Trail' as well as the status of your manuscript. The
Journal will inform you by e-mail once a decision has been made.

3.9. Submission of Revised Manuscripts

Revised manuscripts must be uploaded within 3 months of authors being notified of conditional
acceptance pending satisfactory revision. Locate your manuscript under ‘Manuscripts with Decisions'
and click on 'Submit a Revision'. Please remember to delete any old files uploaded when you upload
your revised manuscript. Please also remember to upload your manuscript document separate from
your title page.

4. MANUSCRIPT TYPES ACCEPTED

The editorial policy of the Journal of Oral Rehabilitation is to encourage the publication of
evidence-based research articles related to clinical oral rehabilitation and physiology. JOR also
publishes to a lesser extent, original research articles within the more basis aspects of oral
rehabilitation, e.g. in vitro and laboratory studies.

Original Research Articles: must describe novel and significant observations and provide sufficient
detail so that the findings can be critically evaluated and, if necessary, repeated.

Reviews: proposals for these are welcome; please contact the editorial office at:
jooredoffice@wiley.com. Review proposals should include a full-page summary of the proposed
contents with key references. Reviews are selected for their broad general interest; all are refereed by
experts in the field who are asked to comment on issues such as timeliness, general interest and
balanced treatment of controversies, as well as on scientific accuracy. Reviews should take a broad
view of the field rather than merely summarizing the authors own previous work, so extensive citation
of the authors own publications is discouraged.

Case Reports: Authors are invited to submit case reports on clinical topics of relevance to the aim and
scope of the Journal of Oral Rehabilitation. The reports should be around 2000 words and follow the
general author guidelines of the Journal of Oral Rehabilitation. The editorial team will consider case
reports on pertinent topics, and make immediate decisions after submission. Whilst unique clinical
cases are welcomed problems of more general importance to oral rehabilitation can also be addressed.
Such case stories might question traditional concepts or introduce new clinical protocols or techniques.
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They may be followed by commentaries, or a review on state of art of the clinical problem addressed
in the case report. Concise literature relevant to the case should be included. Figures, where necessary,
should be targeted to illustrate the text, but should be limited in number.

Commentaries: are opinion pieces on topics of general interest to the dental community. They need
not be confined to purely scientific topics; policy issues and educational and social implications may
also be covered.

5. MANUSCRIPT FORMAT AND STRUCTURE
5.1. Format

Language: The language of publication is British English. Authors for whom English is a second
language must have their manuscript professionally edited by an English speaking person before
submission to make sure the English is of high quality. A list of independent suppliers of editing
services can be found at http://authorservices.wiley.com/bauthor/english_language.asp. All services
are paid for and arranged by the author, and use of one of these services does not guarantee acceptance
or preference for publication.

Abbreviations, Symbols and Nomenclature: Journal of Oral Rehabilitation adheres to the
conventions outlined in Units, Symbols and Abbreviations: A Guide for Medical and Scientific Editors
and Authors. Non-standard abbreviations must be used three or more times and written out completely
in the text when first used.

5.2. Structure
All manuscripts submitted to the Journal of Oral Rehabilitation should include: Title page, abstract,
main text, acknowledgements, references and tables, figures and figure legends as appropriate.

Title: must be concise and contain no more than 100 characters including spaces. The title page
should include a running title of no more than 50 characters; 5-10 key words, complete names of
institutions for each author, and the name, address, telephone number, fax number and e-mail address
for the corresponding author. The title page should also include the date of submission (or
revision/resubmission).

Abstract: should be 250 words in length and not contain abbreviations. References must be cited in
full.

Main Text of Original Research Articles should include Introduction, Materials and Methods,
Results and Discussions.

Introduction: should be focused, outlining the historical or logical origins of the study and not
summarise the results; exhaustive literature reviews are not appropriate.

Materials and Methods: must contain sufficient detail such that, in combination with the references
cited, all experiments reported can be fully reproduced. As a condition of publication, authors are
required to make materials and methods used freely available to academic researchers for their own
use. This includes antibodies and the constructs used to make transgenic animals, although not the
animals themselves. Papers reporting protein or DNA sequences and crystallographic structure
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determinations will not be accepted without a Genbank or Brookhaven accession number,
respectively. Other supporting data sets must be made available on the publication date from the
authors directly.

(i) Experimental Subjects: When human subjects are used, manuscripts must be accompanied by a
statement that the experiments were undertaken with the understanding and written consent of each
subject. Authors should be aware of the Code of Ethics of the World Medical Association (Declaration
of Helsinki), which has been printed in the British Medical Journal (18 July 1964).

When experimental animals are used the methods section must clearly indicate that adequate measures
were taken to minimise pain or discomfort. Experiments should be carried out in accordance with the
Guidelines laid down by the National Institute of Health (NIH) in the USA regarding the care and use
of animals for experimental procedures or with the European Communities Council Directive of 24
November 1986 (86/609/EEC).

All studies using human or animal subjects should include an explicit statement in the Material and
Methods section identifying the review and approval committee for each study, if applicable.

The Editor in Chief reserves the right to reject papers if there is doubt as to whether appropriate
procedures have been used.

(ii) Suppliers: Suppliers of materials should be named and, with the exception of well-known
suppliers, such as Straumann, Colgate and Biocare, their location (town, state/county, country)
included.

Results: should present the observations with minimal reference to earlier literature or to possible
interpretations.

Discussion: may usefully start with a brief summary of the major findings, but repetition of parts of
the abstract or of the results section should be avoided.

Main Text of Reviews and Case Reports: need not follow the usual divisions of original research
articles, but should contain appropriate headings and subheadings.

Acknowledgements: should follow the References. Journal of Oral Rehabilitation requires that all
sources of institutional, private and corporate financial support for the work within the manuscript
must be fully acknowledged, and any potential conflicts of interest noted. Grant or contribution
numbers may be acknowledged, and principal grant holders should be listed. Acknowledgments
should be brief and should not include thanks to anonymous referees and editors.

5.3. References

References should be numbered consecutively in the order in which they are first mentioned in the
text. Identify references in text, tables, and legends by Arabic numerals in parentheses. References
cited only in tables or figure legends should be numbered in accordance with the sequence established
by the first identification in the text of the particular table or figure.

Use the style of the examples below, which are based on the formats used by the NLM in Index
Medicus. The titles of journals should be abbreviated according to the style used in Index Medicus.
Consult the List of Journals Indexed in Index Medicus, published annually as a separate publication by
the library and as a list in the January issue of Index Medicus. The list can also be obtained through
the library's web site (www.nlm.nih.gov).
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Journals
Lobbezoo F, van der Zaag J, Naeije M. Bruxism: its multiple causes and its effects on dental implants
— an updated review. J Oral Rehabil. 2006; 33: 293-300

(If more than six authors please list the first six authors followed by et al.):

Takata Y, Ansai T, Awano S, Fukuhara M, Sonoki K, Wakisaka M et al. Chewing ability and quality
of life in an 80-year-old population. J Oral Rehabil. 2006; 33: 330-334

Books:
Fejerskov O, Kidd E. (eds) Dental caries: The Disease and its Clinical Management.Copenhagen:
Blackwell Munksgaard; 2003.

We recommend the use of a tool such as Reference Manager for reference management and
formatting. Reference Manager reference styles can be searched for here:
www.refman.com/support/rmstyles.asp

5.4. Tables, Figures and Figure Legends

Tables: should be double-spaced with no vertical rulings, with a single bold ruling beneath the column
titles. Units of measurements must be included in the column title.

Figures: All figures should be planned to fit within either 1 column width (8.0 cm), 1.5 column widths
(13.0 cm) or 2 column widths (17.0 cm). Lettering on figures should be in a clear, sans serif typeface
(e.g. Helvetica); if possible, the same typeface should be used for all figures in a paper. After
reduction for publication, upper-case text and numbers should be at least 1.5-2.0 mm high (10 point
Helvetica). After reduction symbols should be at least 2.0-3.0 mm high (10 point). In general, multi-
part figures should be arranged as they would appear in the final version. Any special requirements
(such as the separation distance of stereo pairs) should be clearly specified.

Unnecessary figures and parts (panels) of figures should be avoided: data presented in small tables or
histograms, for instance, can generally be stated briefly in the text instead. Figures should not contain
more than one panel unless the parts are logically connected; each panel of a multipart figure should
be sized so that the whole figure can be reduced by the same amount and reproduced on the printed
page at the smallest size at which essential details are visible.

The vertical axis of histograms should not be truncated to exaggerate small differences. The line
spacing should be wide enough to remain clear on reduction to the minimum acceptable printed size.

Figures divided into parts should be labeled with a lower-case, boldface, roman letter, a, b, and so on,
in the same typesize as used elsewhere in the figure. Lettering in figures should be in lower-case type,
with the first letter capitalized. Units should have a single space between the number and the unit, and
follow SI nomenclature or the nomenclature common to a particular field. Thousands should be
separated by thin spaces (1 000). Unusual units or abbreviations should be spelled out in full or
defined in the legend. Scale bars should be used rather than magnification factors, with the length of
the bar defined in the legend rather than on the bar itself. In general, visual cues (on the figures
themselves) are preferred to verbal explanations in the legend (e.g. broken line, open red triangles etc.)
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Preparation of Electronic Figures for Publication: Although low quality images are adequate for
review purposes, print publication requires high quality images to prevent the final product being
blurred or fuzzy. Submit EPS (lineart) or TIFF (halftone/photographs) files only. MS PowerPoint and
Word Graphics are unsuitable for printed pictures. Do not use pixel-oriented programmes. Scans
(TIFF only) should have a resolution of 300 dpi (halftone) or 600 to 1200 dpi (line drawings) in
relation to the reproduction size (see below). Please submit the data for figures in black and white or
submit a colourwork agreement form. EPS files should be saved with fonts embedded (and with a
TIFF preview if possible).

For scanned images, the scanning resolution (at final image size) should be as follows to ensure good
reproduction: lineart: >600 dpi; half-tones (including gel photographs): >300 dpi; figures containing
both halftone and line images: >600 dpi.

Further information can be obtained at Blackwell Publishing’s guidelines for figures:
http://authorservices.wiley.com/bauthor/illustration.asp

Permissions: If all or part of previously published illustrations are to be used, permission must be
obtained from the copyright holder concerned. In most cases, this will be the original publisher of the
material. It is the author's responsibility to obtain these in writing and provide copies to the Publishers.

Colour Charges: It is the policy of the Journal of Oral Rehabilitation for authors to pay the full cost
for the reproduction of their colour artwork. Therefore, please note that if there is colour artwork in
your manuscript when it is accepted for publication, Wiley-Blackwell requires you to complete and
return a Colour Work Agreement Form before your paper can be published. The Colour Work
Agreement Form should be returned to the Production Editor at:

Journal of Oral Rehabilitation
Production Editor

Journal Content Management
Wiley-Blackwell

Wiley Services Singapore Pte Ltd
1 Fusionopolis Walk

#07-01

Solaris South Tower

Singapore 138628

Any article received by Blackwell Publishing with colour work will not be published until the form
has been returned. If you are unable to access the internet, or are unable to download the form, please
contact the Production Editor of Journal of Oral Rehabilitation (e-mail: joor@wiley.com).

Figure Legends: should be a separate section of the manuscript, and should begin with a brief title for
the whole figure and continue with a short description of each panel and the symbols used; they should
not contain any details of methods.

5.5. Supporting Information

Publication in electronic formats has created opportunities for adding details or whole sections in the
electronic version only. Authors need to work closely with the editors in developing or using such new
publication formats.



92

Supporting Information, such as data sets or additional figures or tables, that will not be published in
the print edition of the journal, but which will be viewable via the online edition, can be submitted.

It should be clearly stated at the time of submission that the Supporting Information is intended to be
made available through the online edition. If the size or format of the Supporting Information is such
that it cannot be accommodated on the journal's Web site, the author agrees to make the Supporting
Information available free of charge on a permanent Web site, to which links will be set up from the
journal's website. The author must advise Blackwell Publishing if the URL of the website where the
Supporting Information is located changes. The content of the Supporting Information must not be
altered after the paper has been accepted for publication.

The availability of Supporting Information should be indicated in the main manuscript by a paragraph,
to appear after the References, headed 'Supporting Information’ and providing titles of figures, tables,
etc. In order to protect reviewer anonymity, material posted on the authors Web site cannot be
reviewed. The Supporting Information is an integral part of the article and will be reviewed
accordingly.

6. AFTER ACCEPTANCE

Upon acceptance of a paper for publication, the manuscript will be forwarded to the Production Editor
who is responsible for the production of the journal.

6.1 Proof Corrections

The corresponding author will receive an email alert containing a link to a web site. A working e-mail
address must therefore be provided for the corresponding author. The proof can be downloaded as a
PDF (portable document format) file from this site. Acrobat Reader will be required in order to read
this file. This software can be downloaded (free of charge) from the following Web site:
www.adobe.com/products/acrobat/readstep2.html . This will enable the file to be opened, read on
screen, and printed out in order for any corrections to be added. Further instructions will be sent with
the proof. Hard copy proofs will be posted if no e-mail address is available; in your absence, please
arrange for a colleague to access your e-mail to retrieve the proofs. Proofs must be returned to the
Production Editor within three days of receipt.

Excessive changes made by the author in the proofs, excluding typesetting errors, will be charged
separately. Other than in exceptional circumstances, all illustrations are retained by the publisher.
Please note that the author is responsible for all statements made in his work, including changes made
by the copy editor.

6.2 Early Online Publication Prior to Print

Journal of Oral Rehabilitation is covered by Blackwell Publishing's Early View service. Early View
articles are complete full-text articles published online in advance of their publication in a printed
issue. Early View articles are complete and final. They have been fully reviewed, revised and edited
for publication, and the authors' final corrections have been incorporated. Because they are in final
form, no changes can be made after online publication. The nature of Early View articles means that
they do not yet have volume, issue or page numbers, so Early View articles cannot be cited in the
traditional way. They are therefore given a Digital Object Identifier (DOI), which allows the article to
be cited and tracked before it is allocated to an issue. After print publication, the DOI remains valid
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and can continue to be used to cite and access the article.

6.3 Online Production Tracking

Online production tracking is available for your article through Blackwell's Author Services. Author
Services enables authors to track their article - once it has been accepted - through the production
process to publication online and in print. Authors can check the status of their articles online and
choose to receive automated e-mails at key stages of production. The author will receive an e-mail
with a unique link that enables them to register and have their article automatically added to the
system. Please ensure that a complete e-mail address is provided when submitting the manuscript.
Visit http://authorservices.wiley.com/bauthor/for more details on online production tracking and for a
wealth of resources including FAQs and tips on article preparation, submission and more.

6.4 Author Material Archive Policy

Please note that unless specifically requested, Blackwell Publishing will dispose of all hardcopy or
electronic material submitted two months after publication. If you require the return of any material
submitted, please inform the editorial office or Production Editor as soon as possible.

6.5 Offprints and Extra Copies

A PDF offprint of the online published article will be provided free of charge to the corresponding
author, and may be distributed subject to the Publisher's terms and conditions. Additional paper
offprints may be ordered online. Please click on the following link, fill in the necessary details and
ensure that you type information in all of the required fields: Offprints If you have queries about
offprints please email offprint@cosprinters.com

6.6 Author Services
For more substantial information on the services provided for authors, please see Blackwell Publishing
Author Services.

6.7 Note to NIH Grantees

Pursuant to NIH mandate, Wiley-Blackwell will post the accepted version of contributions authored
by NIH grant-holders to PubMed Central upon acceptance. This accepted version will be made
publicly available 12 months after publication. For further information, see
www.wiley.com/nihmandate

EARLY VIEW

Journal of Oral Rehabilitation is covered by Wiley-Blackwell Publishing’s Early View service. Early
View articles are complete full-text articles published online in advance of their publication in a
printed issue. Articles are therefore available as soon as they are ready, rather than having to wait for
the next scheduled print issue. Early View articles are complete and final. They have been fully
reviewed, revised and edited for publication, and the authors’ final corrections have been incorporated.
Because they are in final form, no changes can be made after online publication. The nature of Early
View articles means that they do not yet have volume, issue or page humbers, so Early View articles
cannot be cited in the traditional way. They are therefore given a Digital Object Identifier (DOI),
which allows the article to be cited and tracked before it is allocated to an issue. After print
publication, the DOI remains valid and can continue to be used to cite and access the article.



