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RESUMO



Costa LA. Avaliacao histopatoldgica da movimentacdo dentaria induzida em molares
de ratos submetidos a luxagdo extrusiva [tese]. Aracatuba: Universidade Estadual
Paulista “Julio de Mesquita Filho” — UNESP, Faculdade de Odontologia de
Aracatuba; 2016.

Resumo

Objetivo: Avaliar os efeitos da movimentacdo dentéaria induzida (MDI) em molares de
ratos em fungdo do tempo de reparo pos luxacéo extrusiva (LE).

Métodos: Sessenta e trés ratos machos adultos jovens (Rattus norvegicus albinus,
Wistar), com 45 dias de idade e faixa de peso entre 230-250, foram distribuidos em
nove grupos (n=7): grupos controle (C), trauma de LE e acompanhamento por 3, 5
ou 7 dias (T3D, T5D, T7D), movimentacdo controle (MC) — MDI por 7 dias,
dispositivo controle (DC) — dispositivo de MDI inativo por 7 dias, e grupos
submetidos a LE, espera por 3, 5 ou 7 dias e, entdo, submetidos a MDI por 7 dias
(T3D/M, T5D/M, T7D/M). Apds o periodo experimental os animais foram
eutanasiados e cortes seriados longitudinais de 4um, corados com hematoxilina e
eosina, foram obtidos. Foram realizadas andlises descritivas, semi-quantitativas e
histomorfométricas do primeiro molar superior direito. A distribuicdo dos escores nos
grupos foi comparada por meio do teste Kruskal Wallis com comparacdes multiplas
pelo método de Bonferroni e as andlises histomorfométricas avaliadas pelo teste
Kruskal Wallis, ambos com nivel de significancia de 5%.

Resultados: Alteracdes vasculares (hemorragia) no ligamento periodontal e
reabsorcdes radiculares foram observadas com maior frequéncia nos animais do
grupo T3D/M, na face mesial da raiz disto-vestibular, com diferenca significante
(p<0.05) em relagé&o aos controles.

Conclusdo: Quando o tempo de reparo do ligamento periodontal pés LE nédo é
respeitado para o inicio da MDI, observa-se uma maior frequéncia de reabsorcao

radicular e alteragdes vasculares.

Palavras-chave: Traumatismos Dentarios. Movimentagdo Dentaria. Modelos

Animais.



ABSTRACT



Costa LA. Histopathological evaluation of induced tooth movement in rat molars
submitted to extrusive luxation [thesis]. Aracatuba: Universidade Estadual Paulista
“Julio de Mesquita Filho” — UNESP, Faculdade de Odontologia de Aracatuba; 2016.

Abstract

Objective: To evaluate the effects of induced tooth movement (ITM) on rat molars
related to the time of repair after extrusive luxation (EL) trauma

Methods: Sixty three male young adults rats (Rattus norvegicus Albinus, Wistar), 45
days old and weighing range of 230-250 were divided into nine groups (n = 7):
control (C), EL trauma and follow-up for, 3, 5 or 7 days (T3D, GT5D, T7D), control
movement (CM) — MDI for seven days, control device (CD) - MDI device inactive for
7 days, and groups submitted to LE, hold for 3, 5 or 7 days and, then, ITM for 7 days
(T3D/M T5D/M T7D/M). After the experimental period, animals were euthanized and
longitudinal serial sectioning of 4um, stained with hematoxylin and eosin, were
obtained. Descriptive, semi-quantitative and histomorfometrics analyzes of the right
upper first molar were made. The distribution of scores in the groups was compared
using the Kruskal Wallis test with multiple comparisons by Bonferroni method and
histomorphometric analysis evaluated by Kruskal Wallis test, both with 5%
significance level.

Results: Vascular changes (bleeding) in the periodontal ligament and root resorption
were observed more frequently in animals of T3D/M group, on mesial side of
distobuccal root, with a significant difference (p<0.05) in relation to the controls.
Conclusion: When the repair time of the periodontal ligament after LE is not
respected for MDI beginning, a greater frequency of root resorption and vascular

alterations is observed.

Keywords: Tooth injuries. Tooth Movement. Models, Animal.
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1 Introducéo

O traumatismo dental € uma injaria de ordem acidental que pode ocorrer em
qualquer individuo, de qualquer sexo ou faixa etaria (1). Dentre os fatores de risco
destaca-se o trespasse horizontal maior do que 5mm (2,3), presente, principalmente,

em individuos portadores de ma-ocluséo Classe I, diviséo 1.

Ainda, a pratica de atividades esportivas, e o risco de acidentes decorrentes
destas (4), implicam que o ortodontista pode estar constantemente frente a
situagdes que envolvem o tratamento ortodéntico em pacientes que foram vitimas de

traumatismos dentarios (4,5,6).

No entanto, os protocolos de tratamento relacionados aos traumatismos
dentarios sdo, em muitos casos, considerados contraditorios (7). A ampla
combinacdo de fatores relacionados ao trauma dental como: baixa incidéncia de
alguns tipos de traumatismos dentérios, a necessidade de tratamento
multiprofissional e o carater emergencial, dificultam a realizacdo de ensaios clinicos
randomizados e/ou controlados, o que influencia a qualidade da evidéncia cientifica
disponivel (7,8,9). Ndo obstante, as implicacbes do traumatismo dental prévio em

pacientes ortodonticos necessitam maiores esclarecimentos (9).

Dentre os traumatismos dentarios, a luxacao extrusiva € definida como o
deslocamento parcial do dente para fora do alvéolo (10) e representa uma grave
lesdo para o ligamento periodontal e polpa (11). O processo de reparo apés a
aplicacdo de forcas para a movimentacdo dentaria induzida envolve 0os mesmos
tecidos (12,13).Este € o motivo pelo qual a combinagdo entre traumatismos
dentarios e movimentagdo dentaria induzida seja considerada responsavel por um
aumento dos niveis de reabsorcao radicular (14,15). No entanto, as alteracdes
decorrentes da movimentacdo dentéria induzida em dentes que sofreram luxagéo

extrusiva apresenta escassez de estudos publicados na literatura.

Modelos experimentais que utilizam animais, principalmente molares de ratos,
sdo um dos métodos utilizados para o estudo dos efeitos do traumatismo dentario
(16,17,18,19), bem como da movimentagdo dentéria induzida (20), sobre os tecidos
dentais e paradentais. Estudos dessa natureza estdo localizados na base da

piramide de evidéncias cientificas (21).



18

Sendo assim, o0 objetivo desta pesquisa € avaliar os efeitos da movimentacéo
dentéria induzida em molares de ratos em funcdo do tempo de reparo pés luxagéo

extrusiva.



Proposicao
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2 Proposigao

A hipétese nula (h0) testada foi: O tempo de reparo pés trauma de luxacao
extrusiva em molares de ratos ndo interfere nas respostas bioldgicas da

movimentacao dentaria induzida.



Materiais e Métodos
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3 Materiais e Métodos

O protocolo da pesquisa foi aprovado pela Comissdo de Etica no Uso de
Animais da Faculdade de Odontologia da Universidade Estadual Paulista “Julio de

Mesquita Filho”, Campus Aragatuba, Sao Paulo, Brasil (processo n° 2014-00815).

Foram utilizados 63 ratos machos Wistar (Rattus norvegicus albinus) adultos
jovens, com 45 dias de idade e peso entre 230g - 2509 ao inicio dos procedimentos,
provenientes do Biotério da Faculdade de Odontologia de Aracatuba, UNESP. Os
animais foram mantidos em gaiolas plasticas sob condi¢des climaticas controladas,
com ciclo de luz de 12/12 horas, temperatura constante e alimentados com racao
sélida (Racdo Ativada Produtor®, produzida por Anderson & Clayton S.A,,

Laboratério Abbott do Brasil, Sdo Paulo, SP, Brasil) e agua ad libitum.

Os animais foram randomicamente divididos em nove grupos (n=7), de acordo
com a tabela 1, e para a realizacdo de todos os procedimentos os animais foram
anestesiados com uma injecao intramuscular de Cloridrato de Xilazina (DOPASER,
Caleir S.A., Barcelona, Espanha; 0,03ml por 100g de peso) e Cloridrato de Cetamina
(VETASET, Fort Dodge Animal Health, lowa, USA; 0,07ml por 100g de peso).

3.1 Aplicacéo do trauma de luxacao extrusiva

O trauma de luxacado extrusiva foi induzido no primeiro molar superior direito
dos animais dos grupos T3D, T5D, T7D, T3D/M, T5D/M e T7D/M. Os ratos foram
acomodados em uma mesa operatéria como proposto por Pereira et al., 2010(22).

Para a realizacdo da luxacdo extrusiva, foi utilizado o seguinte protocolo
(Figura 01):

1) Um fio de amarrilho 0,010” (Morelli®, Sorocaba, Sao Paulo, Brasil) foi
inserido, com o auxilio de uma pinc¢a clinica modelo Perry (Golgran, Sdo Caetano do
Sul, Sao Paulo, Brasil), de vestibular para lingual entre o primeiro molar e 0 segundo

molar superior direito (Figura 1 — A).

2) As duas extremidades do fio foram posicionadas na face mesial do primeiro

molar superior e torcidas em forma de pig tail, como o auxilio de um porta agulha



23

Mathieu de 17 cm (Quinelato, Rio Claro, Sado Paulo, Brasil), até que o fio
permanecesse justo no dente do animal (Figura 1 — B).

3) Um cabo de espelho (Golgran, S&o Caetano do Sul, Sdo Paulo, Brasil) foi
posicionado entre as duas extremidades remanescentes do fio e nova torcdo foi

realizada (Figura 1 — C).

4) Apos a remocao do cabo de espelho, criou-se um anel no qual a alga do
tensibmetro (Modelo 75.02.006, Morelli, Sorocaba, Sado Paulo, Brasil) foi posicionada
(Figura 1 — D).

5) O tensidbmetro foi posicionado em um dispositivo de suporte ajustavel (22),
com angulo de tracionamento de 60° com relacdo ao plano vertical do braco
biarticulado (Figura 1 — E).

6) Com a cabeca do animal mantida imével, foi aplicada uma forca de 1500cN
de magnitude, por um periodo de 5 segundos (Figura 1 — F) e, entdo, o dispositivo
foi removido com a ajuda de uma tesoura (Modelo 559057, Quinelato, Rio Claro,

Séo Paulo, Brasil).

3.2 Instalacéo do dispositivo para movimentacéo dentaria induzida

O dispositivo empregado neste estudo foi semelhante ao proposto por Heller
e Nanda (23), exceto pelo uso de uma mola de niquel-titanio (Sentalloy®, GAC, NY,
EUA), de seccado fechada, com liberacdo constante de uma forca de 50 cN de
magnitude (independentemente da quantidade de ativacdo) (24) (figura 2). O
periodo total de movimentacdo dentéria induzida foi de 7 dias. Este dispositivo foi
instalado nos animais dos grupos DC, MC, T3D/M, T5D/M e T7D/M. Nos animais do

grupo DC a mola foi instalada inativa, ou seja, sem exercer forca alguma.

Apos o periodo experimental estabelecido para cada grupo, os animais foram
sacrificados por dose excessiva de anestésico. Em seguida foram decapitados e as
maxilas fixadas em formol tamponado a 10% por 48h. As hemi-maxilas direitas de
cada animal foram descalcificadas em solucdo de Plank-Rychlo a 10% por 8 dias,
incluidas em parafina e submetidas a cortes seriados no sentido longitudinal das
raizes com 4um de espessura. Uma lamina com 3 cortes de cada espécime, corada

com hematoxilina e eosina (HE) foi obtida.
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Os cortes selecionados para andlise contemplaram os seguintes critérios de
inclusdo no aumento de 4x: a) visualizagdo microscopica de toda a extensdo
longitudinal das raizes mesiovestibular e distovestibular do primeiro molar superior

direito; b) forames apicais abertos; c) septo interradicular; d) tecido pulpar (Figura 3).

Para analise histologica descritiva, semi-quantitativa e histomorfométrica foi
utilizado um microscopio Optico (Leica Microsystems Wetzlar GmbH, Alemanha).
Para obtencao das fotomicrografias com aumento de 400x foi utilizada uma camera
digital (JVC, Victor Company of Japan, Ltd, Japan) acoplada ao microscopio. As
imagens foram capturadas por meio do programa Leica Qwin Standard v 2.4 (Leica
Microsystems Imaging Solutions Ltd, Cambridge, UK) para posterior analise.

3.3 Andlise descritiva das laminas histolégicas

As areas especificas da analise descritiva foram: 1) ligamento periodontal das
raizes mesiovestibular e distovestibular nas faces mesial e distal, tercos cervical,
meédio e apical, 2) periodonto da regido de furca; 3) crista éssea mesial; 4) septo
interradicular; 5) septo interdental entre o primeiro molar superior direito e o segundo

molar superior direito (Figura 4).

Os eventos histopatolégicos investigados foram: reabsorcdo radicular externa,
areas de hialinizacao, infiltrado inflamatério agudo, infiltrado inflamatorio crénico,
presenca de células gigantes multinucleadas, presenca de alteracdes vasculares,
organizacdo do ligamento periodontal. Cada evento foi avaliado da seguinte
maneira: (-) auséncia, (+) presenca ocasional, (++) presenca moderada, (+++)

presenca intensa.

3.4 Andlise semi-quantitativa das laminas histoldgicas

Para a quantificacdo das ocorréncias histologicas foram atribuidos escores de
1 a 4 aos diferentes eventos abaixo listados. As areas especificas desta analise
foram: 1) raiz distal, face mesial, tercos cervical e médio; 2) raiz mesial, face distal,
tercos cervical e médio e 3) furca mesial, média e distal. Os eventos avaliados e

seus respectivos escores foram:
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1) Intensidade do processo inflamatério agudo no ligamento periodontal (25):
1- Auséncia ou presenca ocasional de células inflamatorias;
2- Pequeno numero de células inflamatorias. Até 10 células por campo,

com aumento de 400X;

3- Moderado numero de células inflamatérias. De 11 a 50 células por
campo, com aumento de 400X;

4- Grande nUmero de células inflamatérias. Acima de 50 células

inflamatorias por campo com aumento de 400X,

2) Intensidade do processo inflamatério crénico no ligamento periodontal (25):
1- Auséncia ou presenca ocasional de células inflamatérias;
2- Pequeno numero de células inflamatorias. Até 10 células por campo,

com aumento de 400X;

3- Moderado numero de células inflamatérias. De 11 a 50 células por

campo, com aumento de 400X;

4- Grande nUumero de células inflamatérias. Acima de 50 células

inflamatdrias por campo com aumento de 400X.

3) AlteracOes vasculares no ligamento periodontal:

1- Auséncia ou presenca ocasional de vasos sanguineos;

2- Presenca de vasos sanguineos hiperémicos;

3- Presenca de hemorragia leve (algumas hemacias soltas no ligamento);
4- Ligamento periodontal hemorragico (muitas heméacias livres no

ligamento periodontal).

4) Areas de reabsorcao radicular ativa e inativa (25)
1- Auséncia de area de reabsorcao;

2- Presenca de &rea de reabsorc¢do inativa (auséncia de células clasticas);
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3- Presenca de pequenas areas de reabsorcao ativa;

4- Presenca de extensas areas de reabsorcgéo ativa.

Para a analise estatistica foi utilizada os recursos do software SAS (University
Edition). A distribuicdo dos escores nos grupos de estudo foi comparada através do
teste Kruskal Wallis com comparag6es multiplas feita pelo método de Bonferroni. O

nivel de significancia adotado foi de 5%.

3.5 Analise histomorfométrica da reabsor¢ao radicular externa

Para analise quantitativa da reabsorc&o radicular externa, foi considerada a
face mesial da raiz distal em seus tercos cervical e médio pois esta € a regido mais
afetada pela compressdo do ligamento periodontal tanto no trauma de luxacéo
extrusiva quanto na movimentagdo dentéria induzida. As regides que foram
analisadas no programa Image J (National Institute of Health, Bethesda, Maryland,
USA), onde foram quantificados o comprimento, profundidade e area total de cada

reabsorcédo (Figura 5).

Cada medida foi realizada trés vezes para que se obtivesse a média de cada
um dos valores. Quando a raiz apresentava mais de uma éarea de reabsorcao
radicular externa, as areas foram somadas para que se obtivesse a area total de
reabsorcdo por animal. O mesmo foi feito com a medida do comprimento da
reabsorcdo radicular externa. Quanto a profundidade da reabsorcédo radicular
externa, quando havia mais de uma area, foi feita a média da profundidade de
reabsorgcdo radicular externa por animal. Todos os dados foram tabulados no

programa Excel for Windows.

Para a analise estatistica foi utilizada os recursos do software SAS (University
Edition). Como n&o houve normalidade na distribuicdo dos dados, foi utilizado o
teste Kruskal Wallis. O nivel de significancia adotado foi de 5%.

3.6 Erro do método para a analise semi-quantitativa
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As avaliacdes de trés grupos, escolhidos por sorteio, foram realizadas 2 vezes
com uma semana de diferenca entre elas. Foi realizado o teste de Kappa para
avaliar a concordancia intra-examinador através do software Biostat 5.3 (Instituto

Mamiraua). Observou-se uma concordancia substancial (Kappa = 0,6).

3.7 Erro do método para a analise histomorfométrica

A analise de um dos grupos experimentais (escolhido por sorteio) foi repetida
uma semana apos a analise inicial. Foi realizado o teste de correlacdo intraclasses

atraves do software Bioestat 5.3 e observou-se uma replicabilidade excelente (99%).
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4 Resultados

4.1 Analise descritiva

Grupo controle (C): O ligamento periodontal (LP) apresentou-se com
caracteristicas de normalidade, rico em fibroblastos e fibras colagenas dispostas de
forma obliqua em relagéo a superficie radicular nas faces mesial e distal de ambas
as raizes, de forma horizontal na regido de furca e desorganizadas na regido de
apice radicular. As superficies radiculares apresentaram-se integras em toda
extensdo. O septo inter-radicular apresentou-se com aspectos de normalidade. A
crista 6ssea possui aspecto de normalidade. O cemento esté continuo até o 4pice.

Grupo trauma 3 dias (T3D): O LP apresentou muitos vasos sanguineos
congestos, particularmente na regido de furca. Foram observadas raras células
gigantes multinucleadas na superficie da crista 6ssea mesial, septo interradicular e
septo interdental,

Grupo trauma 5 dias (T5D) e grupo trauma 7 dias (T7D): O LP apresentou-se
com aspectos de normalidade. Foram observadas raras células gigantes
multinucleadas na superficie da crista 6ssea mesial, septo interradicular e septo
interdental.

Grupo movimentagcdo controle (MC): O LP apresentou-se desorganizado,
moderadamente hemorragico, particularmente nos tercos meédio e cervical das faces
distal da raiz mésio-vestibular e mesial da raiz disto-vestibular e na regido de furca.
O LP na face distal da raiz disto-vestibular apresentou-se estirado e na face distal da
raiz mesial apresentou-se comprimido. Reabsorcédo radicular externa ativa pode ser
observada em 3 dos 7 espécimes avaliados, no terco cervical, face mesial da raiz
disto-vestibular. Foram observadas células gigantes multinucleadas na superficie do
septo interradicular e na face distal da crista 6ssea mesial.

Grupo dispositivo controle (DC): O LP apresentou-se levemente hemorragico,
particularmente na regido de furca. Ainda, o espaco do LP encontra-se diminuido na
face distal da raiz mesial e aumentado na face distal da raiz distal com respectiva
caracteristica de compressao das fibras no primeiro e estiramento no udltimo.
Reabsorcéo radicular externa ativa p6de ser observada em 3 dos 7 espécimes
avaliados, no tergo cervical, face mesial da raiz disto-vestibular. Foram observadas

raras células gigantes multinucleadas na superficie do septo interradicular. A crista
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O0ssea mesial, o septo interradicular e septo interdental apresentam-se com
caracteristicas de normalidade.

Grupo trauma 3 dias e movimentacdo (T3D/M): O LP apresentou-se
hemorragico, particularmente na regido de furca e variando de desorganizado a
degenerado nos tercos cervical e medio, face mesial da raiz disto-vestibular. Ainda,
0 LP encontra-se muito comprimido na face distal, terco apical e médio da raiz
mesial e face mesial, terco médio da raiz distal. Reabsorcao radicular externa ativa
pode ser observada em 6 dos 7 espécimes avaliados, no terco cervical, face mesial
da raiz disto-vestibular. Foram observadas células gigantes multinucleadas na
superficie da crista 6ssea mesial, septo interradicular e septo interdental. A face
distal da crista 0ssea mesial apresentou-se com muitas reentrancias. O septo
interradicular apresentou-se com espaco medular aumentado. O septo interdental
apresentou-se com espessura reduzida (Figura 6).

Grupo trauma 5 dias e movimentacdo (T5D/M): O LP apresentou-se
moderadamente hemorragico, particularmente na regido de furca e variando de
desorganizado a degenerado nos tercos cervical e médio, face mesial da raiz disto-
vestibular. Reabsorcdo radicular externa ativa pdde ser observada em 3 dos 7
espécimes avaliados, no terco cervical, face mesial da raiz disto-vestibular. Foram
observadas células gigantes multinucleadas na superficie da crista 6ssea mesial,
septo interradicular e septo interdental. Estas estruturas apresentaram-se diminuidas
(Figura 7).

Grupo trauma 7 dias e movimentacdo (T7D/M): O LP apresentou-se
levemente hemorragico, particularmente na regido de furca, e desorganizado nos
tercos cervical e médio, face mesial da raiz disto-vestibular. Reabsorcdo radicular
externa ativa péde ser observada em 2 dos 7 espécimes avaliados, no terco cervical,
face mesial da raiz disto-vestibular. Foram observadas células gigantes
multinucleadas na superficie da crista 0ssea mesial, septo interradicular e septo
interdental. Estas estruturas apresentaram-se diminuidas (Figura 9).

Um sumario dos resultados pode ser observado na tabela 2.

4.2 Andlise semi-quantitativa
A presenca de infiltrado inflamat6rio agudo ndo foi observada em nenhum
espécime de nenhum grupo, por isso, nenhuma analise estatistica pdde ser

realizada.
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Todos os resultados podem ser observados nas tabelas 3, 4 e 5.

4.3 Analise histomorfométrica

Foi observada diferenca estatisticamente significante apenas entre o0 grupo
T3D/M e C, T3D, T5D, T7D e T7D/M para o comprimento e area total da reabsorcéo
e entre o grupo T3D/M e T3D, T5D e T7D para a profundidade da reabsorcéo.

Todos os resultados podem ser observados na tabela 6.
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5 Discusséao

Os efeitos da associacdo entre trauma de Iluxacdo extrusiva e a
movimentacdo dentaria induzida foram testados e avaliados. Neste estudo, 0s
resultados sugerem que quanto menor o tempo decorrido entre o trauma de luxacao
extrusiva e a instalagdo do dispositivo de movimentacdo dentaria induzida, mais
exuberantes as respostas microscopicas quanto a alteracdes vasculares no
ligamento periodontal, organizacdo do ligamento periodontal e a presenca de
reabsorcdes radiculares.

Na analise descritiva, com excecdo da presenca de infiltrado inflamatorio
agudo e areas de hialinizacdo, todas as caracteristicas avaliadas eram mais
exuberantes nos animais do grupo T3D/M. Resultados semelhantes foram
observadas na analise semi-quantitativa. Na andlise quantitativa da reabsorcéo

radicular, novamente o grupo T3D/M foi o Unico que diferiu dos controles.

Nesta pesquisa, utilizou-se um dispositivo para realizar o trauma que
possibilitou a padronizacdo da forca em sua magnitude e angulo de aplicacdo, sendo
estas caracteristicas positivas e diferenciais deste método, que geraram respostas
semelhantes em toda amostra, diferente de métodos que utilizam alavancas para
realizar o traumatismo e geram grande variabilidade de respostas inflamatorias (26).

Este método de luxagdo extrusiva produziu um deslocamento dentario no
sentido ocluso-mesial, caracterizando um movimento de inclinacdo controlada (giro)
(figura 9), capaz de formar areas de tensao de compressédo e tensao de estiramento
do ligamento periodontal muito semelhantes as da movimentagdo dentaria induzida

(figura 10), porém em maior grau e de forma mais abrupta.

Causando danos semelhantes, na mesma éarea, e sem o periodo de espera
adequado para o reparo, possivelmente os efeitos bioldgicos se somam e agravam o
guadro. Os animais submetidos ao trauma de luxacdo extrusiva e a movimentacao
dentaria induzida tiveram respostas menos exuberantes, quanto maior o periodo de
espera para o inicio da movimentagcdo dentaria induzida, sendo que 0s animais que
aguardaram sete dias para o inicio da movimentacdo (T7D/M) apresentaram

resultados semelhantes ou até menos graves que os animais do grupo MC.

s

Desta maneira, pode-se afirmar que a variavel tempo € a principal

responsavel pelas diferentes alteracbes causadas pela associacdo entre a
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movimentacgdo dentéria induzida e o trauma de luxacdo extrusiva entre 0s grupos, ja
que todos os animais receberam o mesmo trauma e 0 mesmo dispositivo de
movimentacao dentaria induzida.

E possivel que esta resposta aconteca devido ao fato de aos trés dias os
animais submetidos ao trauma (T3D) ainda apresentarem alteracbes vasculares
importantes no ligamento periodontal. Estas alteragdes sao condizentes com a fase
de hemostasia do processo de reparo (10) e mostraram-se mais exuberantes nas
regides do ligamento periodontal adjacentes a area de furca distal e face mesial da
raiz distal, regido onde o ligamento periodontal sofreu grande compressdo. Aos
cinco dias (T5D), estas regides apresentavam-se semelhantes as do controle (GC) e
apos sete dias (T7D) o ligamento periodontal apresentava-se totalmente reparado.
Por este motivo (6), acredita-se que o0s animais movimentados sete dias apos o

trauma (T7D/M) tenham tido respostas semelhantes ao MC.

As principais alteragbes microscopicas foram observadas na face mesial da
raiz distal, em seus tercos cervical e médio, tanto para a organizacdo do ligamento
periodontal, alteracdes vasculares, presenca de infiltrado inflamatério crénico quanto
para a presenca de reabsor¢cfes radiculares. Isto se deve ao fato de além desta
regido ser a mais agredida com o trauma, a raiz disto-vestibular possuir uma menor
espessura de ligamento periodontal, proporcional a sua dimensdo (25), em
comparacao a raiz mésio-vestibular. Ainda, tanto a forca do trauma quanto a forca
da movimentacao dentéria induzida, se dissipam mais facilmente em cristas dsseas
que sofrem deflexdo devido ao seu formato triangular, como acontece na crista
O0ssea mesial e ndo acontece no septo interradicular adjacente a raiz disto-vestibular,

gue tem forma retangular (27).

Raizes com ligamento periodontal mais fino parecem ter maior potencial para
a formacédo de areas hialinas e reabsorcédo radicular (28). Nesta pesquisa, areas
hialinas ndo foram observadas, mesmo com a aplicacédo de uma for¢ca considerada
pesada (50cN) e que excede a pressdo capilar sanguinea (29). No entanto, as
alteracdes na organizacdo do ligamento periodontal encontradas, e a degeneracéo
deste ligamento em alguns casos, sugerem que o tempo de movimentacao dentaria
induzida n&o foi suficientemente longo para gerar areas de hialinizacao.

Ainda assim, no tempo experimental empregado, reabsor¢bes radiculares

foram observadas. Apesar de a reabsorcéo radicular externa ser frequente em ratos
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submetidos a movimentacdo dentaria induzida (26) e acontecer independente da
magnitude e do tipo de forga utilizada (27, 30, 31), nesta pesquisa, demonstrou-se
que causam alteracdes vasculares no ligamento periodontal, podem estar

relacionados a uma maior frequéncia e maior gravidade deste tipo de reabsorcoes.

Um traumatismo dentario ativa a imunidade inata, que representa uma
resposta rapida a alguns tipos de estimulos (32), e dentre as suas principais células
efetoras estdo as células gigantes multinucleadas e neutrofilos. Estas células séo
responsaveis pela protecdo contra a infec¢do, bem como a limpeza do local da leséo

de restos de matriz celular e corpos estranhos, apds o controle do sangramento (10).

No entanto, nesta pesquisa observou-se apenas a presenca de células
gigantes multinucleadas (infiltrado inflamatério crénico), ainda assim, raras, nos
animais submetidos a luxacdo extrusiva sem movimentacdo dentaria induzida,
possivelmente porque o trauma realizado nao foi agressivo o suficiente para recrutar
neutréfilos (infiltrado inflamatério agudo) e um grande numero células gigantes
multinucleadas. As células gigantes multinucleadas foram observadas em maior
namero apenas nos animais submetidos a movimentacdo dentaria induzida. Nestes,

esta caracteristica € bem relatada na literatura (12, 33-35).

Nesta pesquisa foi utilizado um grupo dispositivo controle (DC), também
conhecido como grupo SHAM, que é utilizado ha anos em estudos randomizados e
controlados nas areas médicas. A justificativa € que com estes grupos se produz
estudos com dados mais confidveis, pois este tipo de controle é mais eficiente para
demonstrar que o0 mecanismo fisioldgico especifico de um procedimento é
responsavel por seus efeitos, ndo o seu modo de administracdo, o curso natural da

doenca, ou quaisquer efeitos psicossomaticos (36).

Apesar de ndo ser utilizado nas pesquisas de movimentacdo dentaria
induzida em animais, julgou-se necessaria a inclusdo deste grupo para avaliar as
alteracdes microscopicas relacionadas ndo a movimentacdo dentaria em si, mas o
efeito do procedimento para instalacdo do dispositivo de movimentacdo dentaria
induzida e a manutencdo do mesmo no animal. E o que se observou foram

alteracdes microscopicas relevantes.

Os animais do grupo dispositivo controle sofreram uma movimentagcao

dentaria em menor grau e alteragbes pertinentes a esta, também em menor grau,
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mesmo com os dispositivos de movimentacdo dentaria tendo sido instalados

inativos.

Isto possivelmente ocorreu por trés motivos: para a instalacdo do dispositivo,
insere-se um fio de amarrilho de 0.010” entre o primeiro e segundo molar do rato e
este fio, por si s6, pode ter agido como um separador entre os dentes, levando a
movimentacdo dentéria; a erupcdo continua do incisivo pode ter causado a ativagédo
da mola, gerando movimentacdo dentaria. Para evitar tal situacdo, o ideal seria
induzir a anquilose do incisivo do animal (37); durante o experimento a alimentacéo
do animal com racdo solida foi mantida e a dindmica da mastigacdo sobre o
dispositivo de movimentacdo dentaria induzida - principalmente por se tratar de um
roedor — pode ter tensionado a mola e contribuido para uma leve movimentacao

dentaria.

Essas caracteristicas indicam que ndo apenas a movimentacéo dentaria em si
pode estar relacionada a alteracBes microscopicas, mas a instalacdo do dispositivo,
o seu desenho e a forma como ele interage na boca do animal também sao capazes
de trazer alteracbes compativeis com dentes movimentados por forcas continuas,
porém, em menor grau. Além disso, as alteracdes foram observadas apenas em
ligamento periodontal e raiz, ndo tendo o osso sofrido altera¢gdo alguma nos animais

deste grupo.

Dentre as limitacdes deste estudo, pode-se citar o nUmero de animais por
grupo. O fato de os grupos possuirem apenas 7 animais pode ser um dos fatores
responsaveis para auséncia de significancia estatistica nas andlises semi-
guantitativas, mesmo em casos em que 0s scores se distribuem de maneira tao
diferente entre os grupos (38).

Estes resultados servem de alerta para os ortodontistas que atendem
pacientes mais susceptiveis a traumas dentarios, como 0s que praticam esportes de
contato. Pode ser necessario um maior cuidado no manejo do tratamento destes

pacientes.
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6 Conclusao

Nas condi¢Bes desta pesquisa rejeita-se a hipotese nula (h0). O tempo de
reparo pos trauma de luxagcéo extrusiva em molares de ratos interfere nas respostas
biolégicas da movimentacdo dentaria induzida e quanto menor o tempo de reparo
aguardado para o inicio da movimentacdo dentéria induzida, mais exuberantes as
respostas bioldégicas observadas quanto a presenca de reabsor¢cdo radicular,

alteracdes vasculares e organizacao do ligamento periodontal
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Figuras

Figura 1 — Método de aplicacdo do traumatismo

Figura 2 — Método de instalacéo do dispositivo para movimentacéo dentaria
induzida

A: Fio de amarrilho com espessura de 0,25 mm (Morelli, Sorocaba, SP, Brasil)
contornando o primeiro molar superior direito do rato e prendendo a mola de niquel-
titanio (Sentalloy®, GAC, NY, EUA), de seccédo fechada. B e C: confeccéo de sulco
com disco de carborundum (Dentorium, NY, EUA) na vestibular do incisivo superior
direito do rato. D: Travamento do dispositivo no incisivo superior do rato. E:
Aplicacdo de resina (APH, Dentsply, NY, EUA) para fixacdo do dispositivo. F:
aspecto final do dispositivo de movimentacéo dentaria induzida instalado.
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Figura 3: Representacdo do corte histolégico padrdo. A: Corte histolégico do
primeiro molar superior direito do rato (aumento de 4x). B: Representacao do
primeiro molar superior direito do rato.

Figura 4: Areas avaliadas. MBR: Mesio buccal root. DBR: Disto buccal root.

MBC: Mesial bone crest. IRS: Interradicular septum. IDS: Interdental septum.

Figura 5: Avaliagdo quantitativa da reabsorcdo radicular. A: Medicdo do
comprimento. B: Medig&o da profundidade. C e D: Medic¢do da area total.
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Figura 6: Avaliacdo descritiva do grupo T3D/M. Aumento 40x.
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Figura 7: Avaliacdo descritiva do grupo T5D/M. Aumento 40x.
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Figura 8: Avaliacdo descritiva do grupo T7D/M. Aumento 40x.
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Figura 9: Deslocamento dentario causado pela forca extrusiva
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Figura 10: Deslocamento dentério causado pelo dispositivo de movimentacéo
dentéria induzida
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Tabelas

Tabela 1: Divisdo dos grupos

GRUPOS (n-7)

PROCEDIMENTOS

Controle (C)

Nenhum procedimento. Eutanasia apds 5 dias
(periodo escolhido por ser o tempo médio entre
0s trés tempos experimentais pds-trauma)

Trauma 3 dias (T3D)

Trauma de LE. Eutanasia apés 3 dias.

Trauma 5 dias (T5D)

Trauma de LE. Eutanasia apés 5 dias.

Trauma 7 dias (T7D)

Trauma de LE. Eutansia apds 7 dias.

Movimentagéo Controle (MC)

Movimentac&o dentaria induzida por 7 dias e,
entdo, eutanasia.

Dispositivo Controle (DC)

Dispositivo de movimentag&o dentaria induzida
instalado inativo por 7 dias e, entdo, eutandsia.

Trauma 3 dias e Movimentagao
(T3D/M)

Trauma de LE. Ap6s 3 dias, movimentacédo
dentaria induzida por 7 dias e, entdo, eutanasia.

Trauma 5 dias e Movimentagéo
(T5D/M)

Trauma de LE. Ap0s 5 dias, movimentagéo
dentéria induzida por 7 dias e, entdo, eutanasia.

Trauma 7 dias e Movimentacéo
(T7D/M)

Trauma de LE. ApGs 7 dias, movimentagéo
dentaria induzida por 7 dias e, entdo, eutanasia.

Tabela 2: Sumario da analise descritiva.

LP

Grupos desorganizado AV no LP Hialinizagéo CGM A RRA
C - - - - - -
T3D - ++ - + - .
T5D - - - + - -
T7D - - - + - -
MC ++ ++ - ++ - ++
DC - + - + - +
T3D/M +++ +++ - +++ - +++
T5D/M +++ ++ - ++ - ++
T7DIM b + - ++ - *
Notas: LP: Ligamento periodontal; AV: Altera¢des vasculares; CGM: Células gigantes multinucleadas;
lIA: Infiltrado inflamatério agudo; RRA: Reabsor¢do radicular ativa; (-) Auséncia; (+) Presenca

ocasional; (++) Presenga moderada; (+++) Presenca intensa.



Tabela 3: Resultados da anéalise semi-quantitativa para presenca de infiltrado inflamatorio crénico
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Presenca de infiltrado inflamatério crénico (n de animais por score / N total do grupo)

Raiz Mesial Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Face Dist al,’ 1 717 717 717 77 717 6/7 717 717 5/7
Terco Médio 2 o/7 o/7 o/7 o/7 or7 1/7 o/7 0/7 2/7
(p=0,1342) 3 o/7 o/7 o/7 o/7 or7 or7 o/7 0/7 o/7
' 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao a a a a a a a a a
. . Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/M
Raiz Mesial,
en Dl 1 717 717 717 717 6/7 6/7 517 517 a7
Terco ' 2 0/7 0/7 o/7 or7 1/7 1/7 2/7 1/7 1/7
Cervical 3 0/7 0/7 o/7 or7 o7 o7 0/7 1/7 2/7
_ 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
(p=0,1509) =
Comparacao a a a a a a a a a
Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/M
Bl 1 717 717 717 717 5/7 a/7 a7 a/7 217
Mesial 2 0/7 0/7 o/7 or7 1/7 3/7 2/7 3/7 5/7
(p=0,0120)* 3 o/7 o/7 o/7 o7 1/7 or7 1/7 0/7 o/7
' 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao a a a a a a a a a
Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
1 717 717 717 717 5/7 a/7 5/7 5/7 77
Furca Média 2 o/7 o/7 o/7 or7 217 3/7 2/7 1/7 o/7
(p=0,0912) 3 o/7 o/7 o/7 or7 or7 or7 o/7 1/7 o/7
4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao a a a a a a a a a
Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
1 717 717 717 717 6/7 6/7 717 5/7 77
Furca Distal 2 o/7 o/7 o/7 or7 1/7 1/7 o/7 217 o/7
(p=0,2662) 3 0/7 0/7 0/7 o7 o/7 o/7 0/7 0/7 0/7
4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparagéo a a a a a a a a a
Raiz Distal, Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/M
Face 1 717 717 717 717 a/7 a/7 217 1/7 3/7
Mesial, 2 0/7 0/7 0/7 o/7 3/7 3/7 5/7 a/7 a/7
Terco 3 o/7 o/7 o/7 or7 or7 or7 o/7 217 o/7
Cervical 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
(p=0,0002) | Comparacéo ab ab ab ab a a aB aB a
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Raiz Distal Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Face ' 1 717 717 717 717 a/7 5/7 2/7 1/7 517
Vsill 2 0/7 0/7 0/7 07 3/7 217 517 5/7 217
Terco Médio 3 0/7 0/7 0/7 07 or7 0r7 0/7 1/7 0/7
(p=0,0003) 4 § 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao ab ab ab ab a a aB aB a

Nota: Letras iguais e de mesmo tamanho = ndo ha diferenca estatistica. Letras diferentes e de tamanhos diferentes = ha diferenca estatistica.
* Apesar o teste de kruskal wallis de comparacao entre os grupos ter sido significativo, quando realizadas as comparacfes grupo a grupo, nao
foi encontrado diferencas.



Tabela 4: Resultados da analise semi-quantitativa para alteracdes vasculares

53

Alteracbes vasculares (n de animais por score / N total do grupo)

Raiz Mesial Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Face Distaly 1 77 717 77 717 1/7 3/7 a/7 a/7 6/7
Terco ' 2 o/7 o/7 o/7 o/7 o/7 o/7 or7 o/7 o/7
Médio 3 o/7 o/7 o/7 o/7 3/7 3/7 3/7 1/7 o/7
(p=0,0007) 4 0/7 0/7 0/7 0/7 3/7 1/7 0/7 217 1/7
' Comparacao ab ab ab ab aB a a a ab
. . Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/M
Raiz Mesial,
en Dl 1 717 717 717 717 1/7 217 3/7 a/7 6/7
Terco ' 2 017 0/7 0/7 0/7 0/7 0/7 1/7 0/7 0/7
Cervical 3 017 07 0/7 07 37 5/7 217 1/7 0/7
(p=0,0002) 4 0/7 0/7 0/7 0/7 3/7 0/7 0/7 217 1/7
' Comparacao ab ab ab ab aB a a a ab
Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/M
Bl 1 717 a/7 717 717 o/7 3/7 or7 a/7 217
Mesial 2 017 3/7 0/7 07 1/7 0/7 1/7 0/7 0/7
(p=<0,0001) 3 o/7 o/7 o7 o/7 1/7 3/7 217 o/7 2/7
' 4 0/7 0/7 0/7 0/7 5/7 1/7 47 3/7 3/7
Comparacao abc abd abe abe aB a aCDE a aCE
Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Furca 1 77 217 717 717 1/7 a/7 1/7 a/7 2/7
Média 2 o/7 5/7 or7 or7 1/7 o/7 or7 o/7 o/7
(p=0,0004) 3 o/7 or7 or7 or7 2/7 2/7 a/7 o/7 5/7
' 4 0/7 0/7 0/7 0/7 3/7 1/7 217 3/7 0/7
Comparacao ab a ab ab aB a aB a a
Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
1 77 217 717 717 3/7 6/7 217 a/7 5/7
Furca Distal 2 o/7 5/7 or7 or7 o/7 o/7 or7 o/7 o/7
(p=0,0055) 3 07 0/7 07 0/7 37 1/7 417 2/7 217
4 0/7 0/7 0/7 0/7 1/7 0/7 1/7 1/7 0/7
Comparacao ab a ab ab a a aB a a
Raiz Distal, Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/M
Face 1 717 5/7 717 717 1/7 717 217 1/7 a7
Mesial, 2 07 217 07 017 0/7 0/7 017 07 07
Terco 3 o7 or7 or7 or7 a/7 o/7 1/7 3/7 1/7
Cervical 4 0/7 0/7 0/7 0/7 217 0/7 417 3/7 217
(p=<0,0001) | Comparacéo abd ace acdf adg aBDE aBCG aBFG aBEFG a
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Raiz Distal, Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Face 1 717 717 717 717 1/7 3/7 217 1/7 3/7
Mesial, 2 07 07 07 07 0/7 0/7 or7 0/7 0/7
Terco 3 07 07 07 07 477 3/7 1/7 6/7 a/7
Médio 4 0/7 0/7 0/7 0/7 217 1/7 417 0/7 0/7
(p=<0,0001) | Comparacéo abc abc abc abc aB a aC aC a

Nota: Letras iguais e de mesmo tamanho = ndo ha diferenca estatistica. Letras diferentes e de tamanhos diferentes = ha diferenca estatistica.



Tabela 5: Resultados da analise semi-quantitativa para reabsorcao radicular

Reabsorc¢ao radicular (n de animais por score / N total do grupo)

Raiz Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/IM
Mesial 1 717 717 717 717 717 717 717 717 717
Face Dis{al 2 o/7 o/7 o/7 o/7 o/7 o/7 o/7 o/7 o/7
Terco ' 3 o/7 o/7 o/7 o/7 o/7 o/7 o/7 o/7 o/7
o 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7

Médio* =

Comparacao a a a a a a a a a

Rai Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Mei:; 1 717 717 717 717 717 717 717 717 717
Face Disial 2 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Terco ' 3 0/7 0/7 0/7 0/7 017 0/7 0/7 0/7 0/7
: 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7

Cervical* —

Comparacao a a a a a a a a a

Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
S 1 717 717 717 717 6/7 6/7 517 717 6/7
Mesial 2 0/7 0/7 0/7 0/7 o/7 0/7 0/7 0/7 0/7
(p=0,4623) 3 o/7 o/7 0/7 017 1/7 1/7 2[7 o/7 1/7
’ 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao a a a a a a a a a

Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Furca 1 717 717 717 717 717 717 6/7 717 6/7
Média 2 o/7 o/7 0/7 o/7 0/7 o/7 o/7 o/7 o/7
(p=0,5268) 3 o/7 o/7 0/7 o/7 0/7 o/7 1/7 o/7 1/7
’ 4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao a a a a a a a a a

Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
1 717 717 717 717 717 717 6/7 717 717
Furca Distal 2 0/7 o/7 0/7 o/7 0/7 o/7 o/7 o/7 o/7
(p=0,4289) 3 0/7 0/7 o/7 0/7 0/7 0/7 1/7 0/7 0/7
4 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7 0/7
Comparacao a a a a a a a a a

Raiz Distal, Scores C T3D T5D T7D MC DC T3D/M T5D/M T7DIM
Face 1 717 717 717 717 517 al7 1/7 a7 517
Mesial, 2 0/7 0/7 0/7 0/7 o/7 1/7 0/7 0/7 0/7
Terco 3 o7 o/7 or7 o/7 1/7 1/7 a/7 3/7 217
Cervical 4 0/7 0/7 0/7 0/7 1/7 1/7 2/7 0/7 0/7
(p=0,0038) | Comparagéo ab a ab ab a a aB a a




56

Raiz Distal, Scores C T3D T5D T7D MC DC T3D/M T5D/M T7D/IM
Face 1 717 717 717 717 717 6/7 a/7 6/7 717
Mesial, 2 0/7 0/7 07 0/7 07 0/7 0/7 o7 or7
Terco 3 0/7 0/7 07 0/7 or7 1/7 1/7 1/7 o7
Médio 4 0/7 0/7 0/7 0/7 0/7 0/7 217 0/7 0/7
(p=0,0510) | Comparagéo a a a a a a a a a

Nota: Letras iguais e de mesmo tamanho = ndo ha diferenca estatistica. Letras diferentes e de tamanhos diferentes = ha diferenca estatistica.
* Varidveis apresentam o mesmo escore para todos 0s animais, ndo sendo possivel realizar o teste estatistico.



Tabela 6: Resultados da analise histomorfométrica para reabsorcéao radicular

Comprimento Profundidade Area Total
(p=0,0004) (p=0,0021) (p=0,0006)
Grupo Média DP Média DP Média DP
C 0,00?° 0,00 0,00® 0,00 0,00% 0,00
T3D 0,00? 0,00 0,00%° 0,00 0,00%° 0,00
T5D 0,00% 0,00 0,00® 0,00 0,00% 0,00
T7D 0,00? 0,00 0,00%° 0,00 0,00%° 0,00
MC 46,00° 68,25 11,24° 14,67 874,12° 1202,73
DC 76,80° 122,10 13,02° 22,52 2123,93° 414737
T3D/M 178,26% 108,75 25,49%® 16,14  4138,19°®  3131,13
T5D/M 33,90° 47,00 12,20° 16,88 859,21° 1451,85
T7DIM 19,99%° 34,17 9,27° 15,96 519,01 895,65

Nota: Letras iguais e de mesmo tamanho = ndo hd diferenca estatistica. Letras iguais e de
tamanhos diferentes = ha diferenca estatistica.
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ANEXO A - Certificado do Comité de Etica na Experimentac@o Animal (CEEA)

%y UNIVERSIDADE ESTADUAL PAULISTA /SN
u nesp “ULIO DE MESQUITA FILHO” N P tuba
CAMPUS ARACATUBA

FACULDADE DE ODONTOLOGIA
FACULDADE DE MEDICINA VETERINARIA

CEUA - Comissio de Etica no Uso de Animais
CEUA - Ethics Committee on the Use of Animals

CERTIFICADO
Certificamos que o Projeto de Pesquisa intitulado “Avaliagdo histopatolégica e
imunoistoquimica do reparo em dentes submetidos a luxagio extrusiva e da
movimentacdo dentaria induzida em dentes traumatizados”, Processo FOA n°
2014-00815, sob responsabilidade de Marcos Rogério de Mendonca apresenta um
protocolo experimental de acordo com os Principios Eticos da Experimentacgao

Animal e sua execugao foi aprovada pela CEUA em 02 de Setembro de 2014.

VALIDADE DESTE CERTIFICADO: 30 de Setembro de 2016.
DATA DA SUBMISSAO DO RELATORIO FINAL: até 30 de Outubro de 2016.

CERTIFICATE

We certify that the study entitled “Histopathological and immunohistochemical
evaluation of repair in teeth submitted to extrusive luxation and of induced
tooth movement in traumatized teeth”, Protocol FOA n°® 2014-00815, under the
supervision of Marcos Rogério de Mendonga presents an experimental protocol in
accordance with the Ethical Principles of Animal Experimentation and its
implementation was approved by CEUA on September 02, 2014.

VALIDITY OF THIS CERTIFICATE: September 30, 2018.
DATE OF SUBMISSION OF THE FINAL REPORT: October.30, 2016.

Profa. Dra %ﬁdlsea aranjeira

(_-Coordenadora da CEUA
CEUA Coordinator

CEUA - Comisséo de Etica no Uso de Animais

Faculdade de Odontologia de Aragatuba

Faculdade de Medicina Veterinaria de Aragatuba

Rua José Bonifacio, 1193 - Vila Mendonga - CEP: 16015-050 — ARACATUBA — SP.
Fone (18) 3636-3234 Email CEUA: ceua@foa.unesp.br
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ANEXO B — Normas da revista selecionada para a publicacéo do artigo.
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ISI Journal Citation Reports © Ranking: 2015: 44/89 (Dentistry Oral Surgery &
Medicine)

Author Guidelines

Content of Author Guidelines: 1. General, 2. Ethical Guidelines, 3.
Submission of Manuscripts, 4. Manuscript Types Accepted, 5. Manuscript Format
and Structure, 6. After Acceptance

1. GENERAL

Dental Traumatology is an international peer-reviewed journal which aims to
convey scientific and clinical progress in all areas related to adult and pediatric dental
traumatology. It aims to promote communication among clinicians, educators,
researchers, administrators and others interested in dental traumatology. The journal
publishes original scientific articles, review articles in the form of comprehensive
reviews or mini reviews of a smaller area, short communication about clinical
methods or techniques and case reports. The journal focuses on the following areas
as they relate to dental trauma:

Epidemiology and Social Aspects

Periodontal and Soft Tissue Aspects

Endodontic Aspects

Pediatric and Orthodontic Aspects

Oral and Maxillofacial Surgery / Transplants/ Implants

Esthetics / Restorations / Prosthetic Aspects

Prevention and Sports Dentistry

Epidemiology, Social Aspects, Education and Diagnostic Aspects.

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

Dental Traumatology. Authors are encouraged to visit Wiley-Blackwell Author
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Services for further information on the preparation and submission of articles and
figures.

2. ETHICAL GUIDELINES

Dental Traumatology adheres to the following ethical guidelines for publication
and research.

2.1. Authorship and Acknowledgements

Authors submitting a paper to the journal do so on the understanding that the
manuscript has been read and approved by all authors and that all authors have
agreed to submit the manuscript to the Journal. ALL authors MUST have made an
active and significant contribution to the development of the concept and/or design of
the study, and/or analysis and interpretation of the data and/or the writing of the
paper. ALL authors must have critically reviewed its content and must have approved
the final version that is submitted to the journal for consideration for publication.
Participation solely in the acquisition of funding or the collection of data does not
justify authorship.

Dental Traumatology adheres to the definition of authorship set up by The
International Committee of Medical Journal Editors (ICMJE). According to the ICMJE,
the criteria for authorship should be based on: 1) substantial contributions to the
concept and design of, or acquisition 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 declared as appropriate upon
submission of the manuscript. Contributors who do not qualify as authors should be
mentioned under the Acknowledgements section on the title page.

Acknowledgements: In the Acknowledgements section, you can specify
contributors to the article other than the authors. The acknowledgements should be
placed on the title page, and not in the main document, in order to allow blinded
review.

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 (version, 2008
http://www.wma.net/en/30publications/10policies/b3/index.html) and the additional

requirements, if any, of the country and/or institution where the research has been
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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. In the online submission process,it is a requirement that all authors
submitting manuscripts to Dental Traumatology must answer in the affirmative to a
statement ‘confirming that all research has been carried out in accordance with legal
requirements of the study country such as approval of ethical committees for human
and/or animal research or other legislation where applicable.’ Editors reserve the
right to reject papers if there are doubts as to whether appropriate procedures have
been used.

2.3 Clinical Trials

Clinical trials should be reported using the CONSORT guidelines available at
www.consort-statement.org. A CONSORT checklist should also be included in the
submission material.

All manuscripts reporting results from a clinical trial must indicate that the trial
was fully registered at a readily accessible website, e.g., www.clinicaltrials.gov.

2.4 DNA Sequences and Crystallographic Structure Determinations

Papers reporting protein or DNA sequences and crystallographic structure
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.

2.5 Conflict of Interest

Dental Traumatology requires that sources of institutional, private and
corporate financial support for the work within the manuscript must be fully
acknowledged, and any potential grant holders should be listed. Acknowledgements
should be brief and should not include thanks to anonymous referees and editors.
The Conflict of Interest Statement should be included within the title page, and not in
the main document, in order to allow blinded review.

2.6 Appeal of Decision

The Editor’s decision to accept, reject or require revision of a paper is final and
it cannot be appealed.

2.7 Permissions
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If all or parts of previously published illustrations are used, permission must be
obtained from the copyright holder concerned. It is the author's responsibility to
obtain the permission in writing and to provide copies to the Publishers of Dental
Traumatology.

2.8 Copyright Transfer Agreement

If your paper is accepted, the author identified as the formal corresponding
author for the paper will receive an email prompting them to login into Author
Services; where via the Wiley Author Licensing Service (WALS) they will be able to
complete the license agreement on behalf of all authors of the paper.

For authors signing the copyright transfer agreement

If the OnlineOpen option is not selected, the corresponding author will be
presented with the copyright transfer agreement (CTA) to sign. The terms and
conditions of the CTA can be previewed in the samples associated with the Copyright
FAQs.

For authors choosing OnlineOpen

If the OnlineOpen option is selected the corresponding author will have a
choice of the following Creative Commons License Open Access Agreements (OAA):

Creative Commons Attribution License OAA

Creative Commons Attribution Non-Commercial License OAA

Creative Commons Attribution Non-Commercial -NoDerivs License OAA

To preview the terms and conditions of these open access agreements please
visit the Copyright FAQs hosted on Wiley Author Services and visit
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--
License.html.

If you select the OnlineOpen option and your research is funded by The
Wellcome Trust and members of the Research Councils UK (RCUK) you will be
given the opportunity to publish your article under a CC-BY license supporting you in
complying with Wellcome Trust and Research Councils UK requirements. For more
information on this policy and the Journal’s compliant self-archiving policy please
visit: http://www.wiley.com/go/funderstatement.

Authors submitting a paper do so on the understanding that the work and its
essential substance have not been published before and the paper is not being
considered for publication elsewhere. The submission of the manuscript by the

authors means that the authors automatically agree to assign exclusive copyright to
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Wiley-Blackwell if and when the manuscript is accepted for publication. The work
shall not be published elsewhere in any language without the written consent of the
publisher. The articles published in this journal are protected by copyright, which
covers translation rights and the exclusive right to reproduce and distribute all of the
articles printed in the journal. No material published in the journal may be stored on
microfilm or videocassettes or in electronic database and the like or reproduced
photographically without the prior written permission of the publisher.

Upon acceptance of a paper, authors are required to assign the copyright to
publish their paper to Wiley-Blackwell. Assignment of the copyright is a condition of
publication and papers will not be passed to the publisher for production unless
copyright has been assigned. Papers subject to government or Crown copyright are
exempt from this requirement; however, the form still has to be signed. A completed
Copyright Transfer Agreement must be completed online before any manuscript can
be published upon receiving notice of manuscript acceptance.

Production Editor

John Wiley & Sons Singapore Pte Ltd

Email: edt@wiley.com

2.9 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 being 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
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journal's standard peer-review process and will be accepted or rejected based on
their own merit.

3. MANUSCRIPT SUBMISSION PROCEDURE

Manuscripts should be submitted electronically via the online submission site
http://mc.manuscriptcentral.com/dt. 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 are available online and below. Further
assistance can be obtained from the Editorial Office: EDToffice@wiley.com.

3.1. Getting Started

 Launch your web browser (supported browsers include Internet Explorer 6 or
higher, Netscape 7.0, 7.1, or 7.2, Safari 1.2.4, or Firefox 1.0.4) and go to the journal's
online Submission Site: http://mc.manuscriptcentral.com/dt

* Log-in or click the 'Create Account' option if you are a first-time user.

« If you are creating a new account.

- 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 area of expertise. Click 'Finish'.

« If you have an account, but have forgotten your log in details, go to Password
Help on the journals online submission system http://mc.manuscriptcentral.com/dt
and enter your e-mail address. The system will send you an automatic user ID 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 (e.g. the Abstract) 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.
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* 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.

* To allow double blinded review, please submit (upload) your main manuscript
and title page as separate files. Please upload:

- Your manuscript without title page under the file designation 'main document'

- Figure files under the file designation 'figures'.

- The title page, Acknowledgements and Conflict of Interest Statement where
applicable, should be uploaded under the file designation 'title page'

* 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. All documents uploaded under the file designation 'title page' will
not be viewable in the HTML and PDF format that you are asked to review at the end
of the submission process. The files viewable in the HTML and PDF format are the
files that will be made available to the reviewers during the review process.

3.3. Manuscript Files Accepted

Manuscripts should be uploaded as Word (.doc) 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 uploaded as main manuscript documents will be automatically
converted to HTML and PDF on upload and will be used for the review process. The
files uploaded as Title Page will be blinded from review and not converted into HTML
and PDF. The Main Manuscript document file must contain the entire manuscript
including the abstract, text, references, tables, and figure legends (in that sequence),
but no embedded figures. In the text, please reference figures as 'Figure 1', 'Figure 2'
etc in order to match the tag name you choose for the individual figure files that you
upload. Manuscripts should be formatted as described in the Author Guidelines
below.

3.4. Blinded Review

All manuscripts submitted to Dental Traumatology will be reviewed by two

experts in the field. Dental Traumatology uses a double blinded review process —
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hence, the names of the reviewers will not be disclosed to the author(s) who have
submitted the paper and the name(s) of the author(s) will not be disclosed to the
reviewers.

To allow double blinded review, please submit (upload) your main manuscript
and title page as separate files.

Please upload:

* Your manuscript WITHOUT the title page under the file designation 'main
document'

» Figure files under the file designation ‘figures' — each figure should be
uploaded individually

» The title page, Acknowledgements and Conflict of Interest Statement where
applicable, should be uploaded under the file designation 'title page'

All documents uploaded under the file designation 'title page' will not be
viewable in the HTML and PDF files that you will be asked to review at the end of the
submission process. The files viewable in the HTML and PDF format are the files that
will be available to the reviewers during the review process.

3.5. Suspension of Submission Mid-way through the Submission
Process

You may suspend a submission at any phase before clicking the 'Submit’
button and save it to continue and 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.

3.6. 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 spam filtering in 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.

3.7. Manuscript Status

You can access ScholarOne Manuscripts (formerly known as Manuscript
Central) at any time to check your 'Author Center' for the status of your manuscript.
The Journal will inform you by e-mail once a decision has been made.

3.8. Submission of Revised Manuscripts
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To submit a revised manuscript, locate your manuscript under 'Manuscripts
with Decisions' and click on 'Submit a Revision'. Please remember to delete any old
files when you upload your revised manuscript. Please also remember to upload your
manuscript document separate from your title page. Any new files should be
uploaded and designated correctly.

4. MANUSCRIPT TYPES ACCEPTED

Original Research Articles in all areas related to adult and pediatric dental
traumatology are of interest to Dental Traumatology. Examples of such areas are
Epidemiology and Social Aspects, Periodontal and Soft Tissue Aspects, Endodontic
Aspects, Pediatric and Orthodontic Aspects, Oral and Maxillofacial
Surgery/Transplants/Implants, Esthetics/Restorations/Prosthetic Aspects, Prevention
and Sports Dentistry, Epidemiology, Social Aspects, Education and Diagnostic
Aspects.

Review Papers: Dental Traumatology commissions specific topical review
papers and mini reviews of small areas of interest. The journal also welcomes
uninvited reviews. Reviews should be submitted via the online submission site and
are subject to peer-review.

Comprehensive Reviews should be a complete coverage of a subject
discussed with the Editor-in-Chief prior to pre and submission. Comprehensive
review articles should include a description of search strategy of the relevant
literature, the inclusion criteria, method for evaluation of papers, level of evidence,
etc.

Mini Reviews cover a smaller area and may be written in a more free format.

Case Reports: Dental Traumatology may accept Case Reports that illustrate
unusual and clinically relevant observations or management. Case reports should
demonstrate something new or unique, and they should not present common clinical
scenarios. Case reports should be kept brief (within 3-4 printed pages) and need not
follow the usual division into material and methods etc. There should be an Abstract
written as a short paragraph. The Abstract should not be structured with specific
sections (i.e. do not use aims, methods, results, conclusions). The Introduction
should be kept short. Thereafter the case is described followed by a short
Discussion. Case reports should have adequate follow-up to demonstrate the
outcome of the treatment provided or the long-term prognosis of the presented

problem. Typically, cases with treatment should have at least 4-5 years follow-up
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radiographs, photographs, etc to show the outcome. Case reports are subject to peer
review.

Case Reports illustrating unusual and clinically relevant observations are
acceptable, but their merit needs to provide high priority for publication in the journal.
They should be kept within 3-4 printed pages and need not follow the usual division
into material and methods etc, but should have an abstract. The introduction should
be kept short. Thereafter the case is described followed by a discussion.

Short Communications of 1-2 pages may be accepted for publication. These
papers need not follow the usual division into Material and Methods, etc., but should
have an Abstract. They should contain important new information to warrant
publication and may reflect improvements in clinical practice such as introduction of
new technology or practical approaches. They should conform to high scientific and
high clinical practice standards. Short communications are subject to peer review.

Letters to the Editor may be considered for publication if they are of broad
interest to dental traumatology . They may deal with material in papers already
published in Dental Traumatology or they may raise new issues, but they should
have important implications for dental traumatology.

Meetings: advance information about and reports from international meetings
are welcome, but should not be submitted via the online submission site — these
should be sent directly to the Editorial Office: EDToffice@wiley.com

5. MANUSCRIPT FORMAT AND STRUCTURE

5.1. Format

Language: The language of publication is 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 to be
paid for, and arranged by, the author. The use of one of these services does not
guarantee acceptance or preference for publication, nor does it guarantee that no
further editing will be required as that is at the discretion of the Editor of the journal.

Scientific papers should not be written in the 1st person — that is, avoid using

we”, “our”, etc. As examples, Use the ‘current study”, “the results”, “samples were

tested”, instead of “our study”, “our results”, “we tested”, etc.
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Care must be taken with the use of tense, and use of singular and plural
words.

Numbers may be written as numbers or spelt out as words, according to the
context in which the number is being used. In general, if the number is less than 10, it
should be spelt out in words (e.g. five). If the number is 10 or greater, it should be
expressed as a number (e.g. 15). When used with units of measurement, it sholdul
eb expressed as a number (e.g. 5mm, 15mL).

When referring to a figure at the beginning of a sentence, spell the word out
(e.g. Figure 2 shows the patient’s injuries on initial presentation). When referring to a
figure as part of the sentence, use the abbreviation “Fig.” (e.g. The pre-operative
radiograph shown as Fig. 3 demonstrates the degree of displacement of the tooth).
When referring to a figure at the end of a sentence, use the abbreviation “Fig.” and
enclose it in parentheses - e.g. The patient’'s maxillary central incisor was
repositioned and splinted (Fig. 5).

Abbreviations, Symbols and Nomenclature: Abbreviations should be kept to a
minimum, particularly those that are not standard. Non-standard abbreviations must
be used three or more times — otherwise they should not be used. The full words
should be written out completely in the text when first used, follwoed byt eh
abbreviation in parentheses. Consult the following sources for additional
abbreviations: 1) CBE Style Manual Committee. Scientific style and format: the CBE
manual for authors, editors, and publishers. 6th ed. Cambridge: Cambridge
University Press; 1994; and 2) O'Connor M, Woodford FP. Writing scientific papers in
English: an ELSE-Ciba Foundation guide for authors. Amsterdam: Elsevier-Excerpta
Medica; 1975.

As Dental Traumatology is an international journal with wide readership from
all parts of the world, the FDI Tooth Numbering system MUST be used. This system
uses two digits to identify teeth according to quadrant and tooth type. The first digit
refers to the quadrant and the second digit refers to the tooth type. — for example:
tooth 11 is the maxillary right central incisor and tooth 36 is the mandibular left first
molar. Alternatively, the tooth can be described in words. Other tooth numbering
systems will not be accepted.

Font: When preparing your file, please use only standard fonts such as Times,
Times New Roman or Arial for text, and Symbol font for Greek letters, to avoid

inadvertent character substitutions. In particular, do not use Japanese or other Asian
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fonts. Do not use automated or manual hyphenation. Use double spacing and left
alignment of text when preparing the manuscript. Do not use Arabic or other forms of
software that automatically align text on the right.

5.2. Structure

All papers submitted to Dental Traumatology should include: Title Page,
Abstract, Main text, References and Table Legends, Figure Legends, Tables,
Figures, Conflict of Interest Statement and Acknowledgements where appropriate.
The Title page, Conflict of Interest Statement and any Acknowledgements must be
submitted as separate files and uploaded under the file designation Title Page to
allow blinded review. Tables should be included as part of the Main Document.
Figures should be uploaded as separate files and must not be embedded in the Main
Document. Manuscripts must conform to the journal style. Manuscripts not complying
with the journal style will be rejected and returned to the author(s) without being peer
reviewed.

During the editorial process, reviewers and editors frequently need to refer to
specific portions of the manuscript, which is difficult unless the pages are numbered.
Hence, authors should number all of the pages consecutively at the bottom of the
page.

Title Page: The Title page should be uploaded as a separate document in the
submission process under the file designation 'Title Page' to allow blinded review.
The Title page should include: Full title of the manuscript, author(s)' full names
(Family names should be underlined) and institutional affiliations including city,
country, and the name and address of the corresponding author. The title page
should also include a running title of no more than 60 characters and 3-6 keywords.

The tile of the paper should be concise and informative with major key words.
The title should not be a question about the aim and it should not be a statement of
the results or conclusions.

Abstract is limited to 250 words in length and should contain no abbreviations.
The abstract should be included in the manuscript document uploaded for review as
well as inserted separately where specified in the submission process. The abstract
should convey a brief background statement plus the essential purpose and
message of the paper in an abbreviated form. For Original Scientific Articles, the
abstract should be structured with the following headings: Background/Aim, Material

and Methods, Results and Conclusions. For other article types (e.g. Case Reports,
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Reviews Papers, Short Communications) headings are not required and the Abstract
should be in the form of a paragraph briefly summarizing the paper.

Main Text of Original Articles should be divided into the following sections:
Introduction, Material and Methods, Results and Discussion, References, Legends to
Tables, Legends to Figures, and the Tables.

Introduction This section should be focused, outlining the historical or logical
origins of the study. It should not summarize the results and exhaustive literature
reviews are inappropriate. Give only strict and pertinent references and do not
include data or conclusions from the work being reported. The introduction should
close with an explicit, but brief, statement of the specific aims of the investigation or
hypothesis tested. Do not include details of the methods in the statement of the aims.

Materials and Methods This section must contain sufficient detail such that, in
combination with the references cited, all clinical trials and 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. Describe your selection of observational or experimental participants clearly.
Identify the method, apparatus and procedures in sufficient detail. Give references to
established methods, including statistical methods, describe new or modified
methods. Identify precisely all drugs used by their generic names and route of
administration.

(i) Clinical trials should be reported using the CONSORT guidelines available
at www.consort-statement.org. A CONSORT checklist should also be included in the
submission material. All manuscripts reporting results from a clinical trial must
indicate that the trial was fully registered at a readily accessible website, e.g.,
www.clinicaltrials.gov.

(i) Experimental subjects: 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 (version, 2008
http://www.wma.net/en/30publications/10policies/b3/index.html) and the additional
requirements, if any, of the country and institution 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
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also be included. Editors reserve the right to reject papers if there are doubts as to
whether appropriate procedures have been used.

(iif) Suppliers of materials should be named and their location (town,
state/county, country) included.

Results should clearly and simply present the observations/results without
reference to other literature and without any interpretation of the data. Present the
results in a logical sequence in the text, tables and illustrations giving the main or
most important findings first. Do not duplicate data in graphs and tables.

Discussion usually starts with a brief summary of the major findings. Repetition
of parts of the Introduction or of the Results sections should be avoided. Statements
and interpretation of the data should be appropriately supported by original
references. A comment on the potential clinical relevance of the findings should be
included. The Discussion section should end with a brief conclusion but the
conclusion should not be a repeat of the results and it should not extrapolate beyond
the findings of the study. Link the conclusions to the aim of the study.

Do not use sub-headings in the Discussion section, The Discussion should
flow from one paragraph to the next in a cohesive and logical manner.

Main Text of Review Articles should comprise an introduction and a running
text structured in a suitable way according to the subject treated. A final section with
conclusions may be added.

Acknowledgements: Under acknowledgements, specify contributors to the
article other than the authors. Acknowledgements should be brief and should not
include thanks to anonymous referees and editors.

Conflict of Interest Statement: All sources of institutional, private and corporate
financial support for the work within the manuscript must be fully acknowledged, and
any potential grant holders should be listed. The Conflict of Interest Statement should
be included as a separate document uploaded under the file designation 'Title Page'
to allow blinded review.

5.3. References

As the Journal follows the Vancouver system for biomedical manuscripts, the
author is referred to the publication of the International Committee of Medical Journal
Editors: Uniform requirements for manuscripts submitted to biomedical journals. Ann
Int Med 1997;126:36-47.



74

The references should be numbered consecutively in the order in which they
are first mentioned in the text. Identify references in the text, tables, and legends by
Arabic numerals (in parentheses). Use the style of the examples below, which are
based on the format used by the US National Library of Medicine in Index Medicus.
For abbreviations of journals, consult the 'List of the Journals Indexed' printed
annually in the January issue of Index Medicus. Authors can also review previous
articles published in the journal to see the style used for references.

Authors are advised to use a tool such as EndNote or Reference Manager for
reference management and formatting. EndNote reference styles can be searched
for here: www.endnote.com/support/enstyles.asp. Reference Manager reference
styles can be searched for here: www.refman.com/support/rmstyles.asp

Examples of reference styles used by Dental Traumatology

Journal Articles:

Lam R, Abbott PV, Lloyd C, Lloyd CA, Kruger E, Tennant M. Dental trauma in
an Australian Rural Centre. Dent Traumatol 2008; 24: 663-70.

Text book chapters:

Andreasen J, Andreasen F. Classification, etiology and epidemiology. IN:
Andreasen JO, Andreasen FM, eds. Textbook and Color Atlas of Traumatic Injuries
to the Teeth. 3rd Edn. Munksgaard, Copenhagen. 1994;151-80.

Thesis or Dissertation:

Lauridsen, E. Dental trauma — combination injuries. Injury pattern and pulp
prognosis for permanent incisors with luxation injuries and concomitant crown
fractures. Denmark: The University of Copenhagen. 2011. PhD Thesis.

Corporate Author:

European Society of Endodontology. Quality guidelines for endodontic
treatment: consensus report of the European Society of Endodontology. Int Endod J
2006:39;921-30.

American Association of Endodontists. The treatment of traumatic dental
injuries. Available at: URL.:
‘http://www.aae.org/uploadedfiles/publications_and_research/newsletters/endodontic
s_colleagues_for_excellence_newsletter/ecfe_summer2014  final.pdf.  Accessed
September 2015.

Useful Websites: Submission Site, Articles published in Dental Traumatology,

Author Services, Wiley-Blackwell's Ethical Guidelines, Guidelines for Figures



