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Resuwmo-

Castilho LR. Estudo comparativo do efeito das pastas de alendronato e
hidréxido de calcio como medicacdo intracanal em dentes de ratos
reimplantados tardiamente. Analise microscépica descritiva e morfométrica.
[tese]. Aracatuba: Faculdade de Odontologia da Universidade Estadual

Paulista; 2010.

O uso de substancias que inibem o processo reabsortivo pode ser uma
alternativa para o aumento do sucesso nos casos de reimplante tardio. O
alendronato sédico € um conhecido inibidor da reabsorcdo, sendo que sua
utilizacdo em forma de pasta, como curativo intracanal, poderia aumentar os
indices de sucesso em dentes susceptiveis a reabsorcdo. Frente a isso, este
trabalho teve como objetivo avaliar comparativamente o efeito das pastas de
alendronato sddico e hidroxido de calcio como medicacéo intracanal em dentes
de ratos reimplantados tardiamente. Para isso, foram utilizados 24 incisivos
superiores direitos de ratos. Os dentes foram extraidos e permaneceram a
seco por 30 minutos, apos isso tiveram a superficie radicular tratada com
hipoclorito de sodio a 1% e fluoreto de sodio a 2%. Na sequéncia, os dentes
foram divididos em 2 grupos: no grupo |, os canais radiculares foram limpos e
preenchidos com a pasta experimental a base de alendronato sodico. No grupo
Il, usou-se a pasta de hidréxido de calcio, apdés os procedimentos citados

anteriormente. Em seguida, os dentes foram reimplantados em seus
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respectivos alvéolos. Passados 15 e 60 dias do reimplante dentario, os animais
sofreram eutanasia e as pecas obtidas processadas em laboratorio para
analise microscopica e morfométrica. Os resultados demonstraram que em
ambos 0s grupos a ocorréncia da anquilose foi baixa, assim como a reabsorcao
inflamatoria e por substituicdo. A presenca de cemento sobre a superficie
radicular foi alta e constante. No grupo I, o tecido conjuntivo formado no espaco
do ligamento periodontal mostrou-se disposto de forma paralela, sendo que em
alguns espécimes, o tecido estava inflamado e com presenca de placa
bacteriana, sugerindo a formacédo de bolsa periodontal. No grupo II, houve a
formacéao de tecido conjuntivo paralelo na maioria dos casos, sem a ocorréncia
de bolsa periodontal. Assim, estes achados, de acordo com as condi¢cdes
experimentais deste trabalho, limitam o uso desta pasta de alendronato para o

tratamento intracanal de dentes reimplantados tardiamente.

Palavras-chave: Alendronato. Hidréoxido de célcio. Reabsorcdo da raiz.

Reimplante dentario.
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Abstract

Castilho LR. Morphometric and microscopic analysis of the effect of alendronate
paste used as intracanal medication in late reimplanted rat teeth [dissertation].

Aracatuba: UNESP — S&o Paulo State University; 2010.

The search for substances that may increase the success in cases of
replantation is a priority. The use of substances that inhibit root resorption may
be an alternative for the control of root resorption, especially in cases of delayed
replantation. Sodium Alendronato is a unhibitor of bone resorption and it is used
as dressing the intracanal in form of paste. This substance increased success
rates in case of tooth replantation. So the objective of this study was to
evaluated the effect of an experimental paste with alendronate basis used as
intracanal dressing in late reimplanted rat teeth. There were used 24 right rats
incisors. The teeth were avulsed and kept dry for 30 minutes, after which root
surfaces were treated with sodium hypochlorite 1% and sodium fluoride 2%.
The roots canal were instrumented and filled with Aledronate sodium paste
(Grou 1) and calcium hydroxide paste (Group Il). In group Il, we used the
calcium hydroxide paste. Teeth were replanted in their respective sockets. After
15 and 60 days after tooth replantation, the animals were killed and the
specimens were processed for morphometric and microscopic analysis The
results showed that in group | there were less ankylosis, inflammatory

reporotion and replacement comparing to group Il. The connective tissue
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formed in the periodontal ligament space was found to be inflamed by the
presence of plaque and periodontal pocket formations. The connective tissue
arranged in parallel to the root surface was constant in group |. However this
tissue in group Il had a significant increase over time. The cement was absent
in small proportions and similarly in all experimental groups. The number of
gaps of inflammatory resorption was low in both groups. The same happened
with the shortcomings of replacement resorption Thus, these findings
contraindicate the use of this folder of alendronate for the treatment of

intracanal late reimplanted teeth.

Keywords: Alendronate. Calcium hydroxide. Root resorption. Tooth replantation.

20



Listw de Figurasy

21




Listw de Figuwras

Figura 1 — Grupo I, 15 dias: tecido conjuntivo disposto paralelamente

a raiz e de integridade radicular. Aumento original: 25X.

Figura 2 — Grupo I, 60 dias: integridade radicular e a presenca de
tecido conjuntivo disposto paralelamente a raiz, com presenca de

células inflamtorias e placa microbiana Aumento original: 25x.

Figura 3 — Grupo Il, 15 dias: presenca de pequenas de anquilose
dentaria, com algumas areas de tecido conjuntivo disposto paralelo
a raiz, além da integridade radicular com cemento recobrindo-a.

Aumento original: 40 X.

Figura 4 — Grupo Il, 60 dias: presenca de tecido conjuntivo disposto

paralelo a superficie radicular integra. Aumento original: 40X.

42

42

44

44

22



_ Lissw de Tabelar




Lista de Tabelow

Tabela 1 — Valores das médias das porcentagens dos eventos
histol6gicos de acordo com o tempo experimental nos

grupos | (Alendronato sédico) e Il (Hidroxido de célcio).

46

24






Introducao

Proposicao
Material e Métodos
Resultados
Discusséao
Conclusao
Referéncias

Anexos

Sumawio-

28

33

35

41

48

61

57

65

26






Introducio*

A avulsédo dentéria, caracterizada pelo completo descolamento do dente
de seu alvéolo (1), representa cerca de 0,5 a 16% dos traumatismos dentarios
(2). Na avulsdo dentéria, varios tecidos sédo lesados: ligamento periodontal,
0sso0 alveolar, gengiva e polpa dentaria (1). O ligamento periodontal € rompido,
desorganizando a sua orientacédo e prejudicando a sua viabilidade (1,3,4). O
feixe vasculo-nervoso que nutre a polpa dentaria também é rompido, levando a
necrose desta na maioria dos casos (1,4). Estes aspectos caracterizam a
avulsdo dentaria como uma lesao traumatica complexa e de dificil progndstico
(4,5).

Uma vez avulsionado, o dente deve ser recolocado em seu alvéolo,
tentando, desta forma, restabelecer a normalidade daquele. Para o sucesso do
reimplante dentario, a manutencao da vitalidade das células presentes sobre a
raiz € fundamental (1,3,4). Desta forma, o reimplante imediato (1,6-8) ou o
armazenamento do dente avulsionado em meios compativeis para a
sobrevivéncia daquelas células antes do reimplante (1,8) € um procedimento

imperioso.

Trabalhos realizados em diferentes paises mostram a falta de
informacgdes da populacdo sobre como proceder frente a casos de avulsédo
dentaria (9-13). Assim, ao invés de realizar o reimplante imediato ou manter o
dente em meios adequados, a populacdo acaba deixando o dente avulsionado

*Normalizacdo segundo a Revista Dental Traumatology (Anexo B)
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exposto ao meio ambiente seco, embrulhando—o em plasticos e papéis ou
colocando—o em solugdes incompativeis com a sobrevivéncia das células
presentes na superficie da raiz dentaria (9-13). Isso pode levar ao
desenvolvimento da anquilose e da reabsorcao radicular, consequéncias
indesejadas do reimplante dentario (1,4)

Assim, para tentar previnir ou limitar a reabsorgéo radicular e promover o
reparo da area, um dente que sera reimplantado tardiamente devera receber o
tratamento de superficie radicular e a terapia endodoéntica (1,4). O tratamento
de superficie radicular pode ser feito com solucdo de hipoclorito de sédio a 1%
essa solucdo remove 0s restos necréticos presentes sobre a superficie
radicular sem alterar a camada do cemento (4,14-16). O fldor é aplicado em
seguida, pois este além de fortalecer a estrutura dentaria formando fluorapatita,
ainda é toxico para ceélulas reabsortivas do tecido duro (4,14-17). O
medicamento intracanal de escolha é o hidroxido de calcio (17-20), devido as
suas caracteristicas antimicrobiana e alcalinizante.

Mesmo quando estes tratamentos s&o instituidos, os dentes
reimplantados podem ser perdidos em um periodo médio de 6 anos (21).

Assim, a busca por novos medicamentos que possam previnir ou
retardar a reabsorcao radicular é objetivo macico das pesquisas atualmente.

Devido a semelhanga entre a morfologia, as propriedades enziméticas e
a funcéo das células que reabsorvem 0sso, dentina e cemento, 0S processos
de reabsorcao 0ssea e dentéria podem ser considerados similares (4,14-16,21)
Assim, substancias usadas para inibir a reabsorcdo 6éssea também podem ser

efetivas para o tratamento da reabsorcao dentaria.
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Atualmente, os bifosfonatos sdo as drogas mais importantes para o
tratamento da reabsorcdo 6ssea (22-32). Os principais mecanismos de acéo
sao: interferéncia na acdo das células clasticas, inducdo da apoptose dos
clastos, estimulacdo da proliferacdo de células blasticas ou associacbes
(4,22,23,25-31).

Essas drogas se incorporam em tecidos mineralizados e ficam
disponiveis nesses tecidos por longos periodos (28,29). Devido a isso,
apresentam efeito imediato e tardio.

Dentre os varios tipos de bifosfonatos, destaca-se atualmente o
alendronato sédico (4,22,23,27,31,32). Esta droga € usada no tratamento de
doencas que envolvem a alteracbes do processo reabsortivo, tais como:
osteorporose (28,29,31), doenca de Paget (28,29), hipercalcemia (28,29),
osteogénese imperfeita (28), complicacdes de metastases Osseas (28,29), na

doenca periodontal (24) no reimplante dentério (4,16,23,24,32).

Solugdes contendo diferentes concentracdes de alendronato sddico
podem inibir a reabsor¢cdo éssea (30,32); quanto maior a concentracdo da
solucdo, maior o efeito (25,27). No entanto, concentraces maiores que 10™M
sao téxicas ndo somente para os clastos, mas também para outras células do
organismo (27). Kum et al. (22), demonstraram que a solugéo de alendronato a
10°M foi eficiente para a inibicdo dos clastos e sugeriu o uso desta solugéo

como curativo intracanal.

Mori et al. (4), testando a solugdo de alendronato sédico a 10°M, como
curativo intracanal, verificaram que a solucdo tem a capacidade de limitar a

reabsorcédo radicular quando usada em dentes reimplantados tardiamente. Ao
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comparar com o hidroxido de calcio, curativo recomendado pela American

Association of Endodontics (17), aquela solugcdo mostrou-se semelhante a este.

Contudo, pelo fato da solucdo de alendronato sodico ser liquida, a
introducédo e a permanéncia desta solucdo no interior dos canais radiculares
podem ficar prejudicadas. Assim, o desenvolvimento de uma pasta a base de
alendronato sédico facilitaria a utilizacdo da mesma como curativo intracanal
em dentes susceptiveis a reabsorcéao radicular.

Apos varias combinacdes, Mori et al. (33) chegaram a uma formula de
consisténcia e concentracdes ideais. Ao se avaliar a biocompatibilidade dessa
pasta experimental, foi notado que a mesma ndo € irritante ao tecido
subcuténeo de rato. Os autores aconselharam que a pasta deve ser testada em
dentes reimplantados, para sugerir ou ndo a sua indicagdo como medicacao

intracanal para dentes susceptiveis a reabsorcao radicular.
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Proposicao

Tendo em vista 0os aspectos abordados anteriormente, foi objetivo
deste trabalho avaliar comparativamente o efeito das pastas de alendronato
sédico e hidroxido de célcio como medicacdo intracanal em dentes de ratos

reimplantados tardiamente.
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Material e Métodos
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Material e Métodoy

Foram utilizados 24 ratos (Rattus, norvegicus, albinus, Wistar) machos
com peso corporal entre 250 e 300 gramas. O trabalho foi aprovado pela
Comisséo de Etica na Experimentacdo Animal da Faculdade de Odontologia de
Aracatuba, UNESP, Brasil (Processo 2008-001853, Anexo A — pagina 65). Os
animais foram mantidos em gaiolas identificadas de acordo com o grupo
experimental, as quais foram limpas em dias alternados. Os animais foram
alimentados, antes e durante o experimento, com racao solida triturada, com

excecdo das primeiras doze horas pré e pos-operatoérias, e agua a vontade.

Intervencao cirurgica

Os animais foram anestesiados com uma associacdo de cloridrato de
ketamina (Vetaset — Fort Dodge Saude Animal Ldta, Campinas, Sao Paulo, Brasil)
e cloridrato de xilazina (Coopazine — Coopers Brasil Ldta, Cotia, SP, Brasil) por
via intramuscular, na dosagem de 0,05ml/100g de peso animal para cada
substancia citada. A anestesia foi realizada com o auxilio de uma seringa
descartavel para insulina. Apés a anestesia, efetuou-se a anti-sepsia da porcao
anterior da maxila com Periogard (Colgate-Palmolive Company, Sédo Paulo, SP,

Brasil).

Em seguida, com o auxilio de instrumentos cirargicos foram realizadas a
sindesmotomia, a luxacéo e a extragéo do incisivo superior direito de cada animal,

simulando a avulsao dentaria.
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Apoés a extracdo dentaria, cada animal recebeu uma identificacdo para
gue, posteriormente, os dentes fossem reimplantados em seus respectivos

alvéolos.
Em seguida, os dentes foram divididos em dois grupos:

v' Grupo | — os dentes extraidos permaneceram expostos em meio
ambiente seco, presos através de sua coroa em uma lamina de cera rosa n° 7,
por 30 minutos. Decorrido esse tempo, os dentes tiveram a papila dentaria
removida com o auxilio de uma lamina de bisturi no 11 (Embramac Exportacéo e
Importacdo, Ribeirdo Preto, SP, Brasil), expondo o canal radicular. A seguir, a
polpa dentaria foi retirada, via retrégrada, utilizando-se uma lima Flexofile n° 15,
ligeiramente curvada (Dentsply—Maillfer, Ballaigues, Swetrzeland). A limpeza do
canal radicular foi completada empregando-se limas Flexofile n®® 20 e 25. A
irrigacdo do canal foi feita com hipoclorito de sodio a 1% (Probem Produtos
Farmacéuticos e Odontoldgicos, Catanduva, SP, Brasil) com auxilio de uma
seringa Luer Look e canula 30x4 acoplada aquela. Em seguida, os dentes foram
colocados em um recipiente contendo 50ml de solucdo de hipoclorito de sédio a
1% por 30 minutos; apos isso, os dentes foram lavados com soro fisioldgico
(Darrow Laboratorios S.A., Rio de Janeiro, RJ, Brasil) e colocados em um
recipiente com fluoreto de sédio a 2% pH 5,5 (Aphoticério, Aracatuba, SP, Brasil),
por 20 minutos. Apds a concluséo do tratamento de superficie da raiz, os canais
radiculares foram irrigados com soro fisiolégico, secados com cones de papel
esterilizados (Tanariman Industrial Ltda, Manacapuru, AM, Brasil) e preenchidos
com EDTA 17% (Edta Solucédo 17% — Biodinamica, Ibipora, PR, Brasil) por trés
minutos. ApdOs nova irrigacdo e secagem com cones de papel absorvente, os

canais foram preenchidos com a pasta de alendronato sodico (Drogaderma,
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Presidente Prudente, SP, Brasil) A pasta foi acondicionada em seringas com
agulhas, para facilitar sua introducdo no canal. A seguir, os alvéolos dentarios
foram irrigados com soro fisioldgico e, com o auxilio de uma pinca hemostatica
curva, os dentes foram reimplantados em seus respectivos alvéolos.

v' Grupo Il — os procedimentos neste grupo foram semelhantes aos do
grupo I, com a diferenca do curativo intracanal utilizado. Neste grupo, foi usada a
pasta de hidroxido de calcio(CALLEN, S.S. White Artigos Dentarios LTDA, Rio de
Janeiro, RJ, Brasil), com o auxilio da seringa propria para 0 medicamento e
agulha longa(G27 — Terumo corporation, Tokyo — Japéao).

Ap6s o reimplante, nenhuma contencéo dentéria foi utilizada (34). Todos
0s animais receberam dose Unica de 20.000 U.l. de penicilina G benzatina

(Eurofarma Laboratdérios Ltda, Itapevi, SP, Brasil), por via intramuscular.

Obtencao das pecas e processamento histotécnico

Aos 15 e 60 dias do reimplante dentario, seis animais de cada grupo
sofreram eutanasia por dose excessiva de anestésico (Vetaset — Fort Dodge
Saude Animal Ldta, Campinas — SP, Brasil). Apés isso, realizou-se a dissecacéo
da maxila do animal. A maxila direita foi separada da esquerda, em nivel da linha
mediana, com o emprego de uma lamina de bisturi n®15 (Embramac Importacéo e
Exportacéo, Ribeirdo Preto, SP, Brasil). Um corte com tesoura reta na regiao do
3° molar possibilitou a obtencdo da hemimaxila, contendo o dente reimplantado.

Todo o tecido mole foi removido da peca, com o auxilio de uma cureta cirdrgica.

As pecas obtidas foram fixadas em formol neutro a 10% (Merck, Séo
Paulo, SP, Brasil) por 7 dias. Todos os recipientes contendo as pecas estavam

devidamente identificados. Apds 7 dias, as pecas foram lavadas, por 24 horas, em
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agua corrente e desmineralizadas em solucdo de EDTA (Titriplex Il - Merck
(108418), Sao Paulo, SP, Brasil) a 4,13%, pH 7. A solucdo foi trocada
semanalmente, até que uma agulha fina pudesse ser introduzida nas pecas sem
algum tipo de resisténcia. Tomadas radiograficas também foram feitas para a
confirmacédo da desmineralizacdo. Em seguida, foi realizada a macroscopia das
pecas com o objetivo de orienta-las de forma a obter cortes no sentido transversal

(tercos cervical, médio e apical).

Posteriormente, as pecas foram submetidas aos processos histotécnicos
de inclusdo em parafina. Cortes de 5um a cada 50um foram realizados com o
auxilio de um micrétomo, totalizando 20 cortes por peca obtida. Esses cortes
foram corados com hematoxilina e eosina para analise em microscopio de

transmissao de luz.

Anéalises microscopica e morfométrica

Os cortes histolégicos foram analisados microscopicamente por dois
examinadores experientes e blindados, visto que as identificacbes dos cortes

foram ocultadas.

A andlise microscopica compreendeu a observacdo dos seguintes
aspectos: integridade da estrutura dentaria, auséncia de cemento sobre a
superficie radicular, presenca de anquilose dentéria, ocorréncia de reabsorcao
inflamatoria e/ou por substituicio e as caracteristicas do tecido conjuntivo

formado no espaco periodontal.

A analise morfométrica foi realizada com auxilio do programa Image J,

(desenvolvido por Wayne Rasband do Research Services Branch, National

38



Institute of Mental Health, Bethesda, Maryland
http://www.superdownloads.com.br/download/174/imagej/), especifico para
medicdes de areas e perimetros. Doze cortes histologicos de cada periodo
experimental foram captados para essa analise. Para a captacdo da imagem,
utilizou-se o microscopio 6ptico com objetiva de aumento 5x Leica Aristoplan
Microsystems (Leitz, Benshein, Alemanha) acoplado a uma camera de captacéo
de imagem (JVC TK-1270 Color Video Camera) conectada a um
microcomputador com um software analisador de imagens digitalizadas (Vid Cap)
As imagens obtidas foram armazenadas como figuras (JPEG) para posterior
leitura no programa Image J.

Com o auxilio desse programa, foi possivel mensurar o perimetro das
regibes com auséncia de cemento sobre a superficie radicular, de anquilose
dentaria, o tecido conjuntivo disposto paralelo ou perpendicular a raiz e
estabelecer porcentagens para suas ocorréncias. As areas de reabsorcéo

inflamatdria e por substituicdo foram determinadas.

Analise estatistica

Os dados obtidos foram organizados em tabelas e analisados

estatisticamente por meio do teste de t-student, com grau de significancia de 5%.
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Resultadoy

GRUPO | — Alendronato sodico

Aos 15 dias, nos cortes histolégicos desse grupo, pdde-se verificar a
formacdo de um tecido conjuntivo, com fibras colagenas dispostas paralelamente a
raiz em 78,50% dos casos (Figura 1). Em muitos espécimes, o tecido conjuntivo
estava inflamado, com presenca de placa bacteriana ou material amorfo, sugerindo a
formacdo de bolsa periodontal. Em apenas 4,52% dos espécimes, o tecido
conjuntivo estava disposto perpendicularmente a raiz, a semelhanca do ligamento
periodontal. A anquilose dentaria esteve presente aos 15 dias em 11,84% dos

espécimes.

Aos 60 dias, ndo houve a formacao de tecido a semelhanca do ligamento
periodontal. A presenca de tecido conjuntivo paralelo a raiz (Figura 2) diminuiu, mas
nao se mostrou estatisticamente diferente quando comparado aos 15 dias. Aos 60
dias, foi observado varios espécimes com formacdo de bolsa periodontal
caracterizada pelo infiltrado inflamatério e reabsorcdo 6ssea (Figura 2). A anquilose
dentaria aumentou significantemente aos 60 dias (p<0,05) (Tabela 1). Ao examinar a
superficie radicular, pbéde-se verificar pequenas extensées com auséncia de
cemento (Tabela 1). Em decorréncia disso, poucas lacunas de reabsorcao radicular
foram observadas. As lacunas de reabsorcdo inflamatéria, ausente aos 15 dias,
estiveram presentes em apenas 1,06% dos espécimes, aos 60 dias. Em 1 espécime,
houve a ocorréncia de uma lacuna de reabsor¢cdo inflamatéria comunicante. As

lacunas de reabsorcéo por substituicdo foram insignificantes (tabela 1).
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Figura 1 — Grupo |, 15 dias: tecido conjuntivo disposto paralelamente a raiz e

de integridade radicular. Aumento original: 25X.

Figura 2 — Grupo |, 60 dias: integridade radicular e a presenca de tecido
conjuntivo disposto paralelamente a raiz, com presenca de células

inflamatorias e placa microbiana. Aumento original: 25x.
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GRUPO Il — Hidroxido de calcio

Aos 15 dias, nos cortes histolégicos deste grupo, pdde-se observar a formacéo
de um tecido conjuntivo denso com poucas células inflamatorias (Figura 3. Esse
tecido estava disposto perpendicularmente a raiz em 5,90% e, paralelamente a
mesma em 35,49% dos casos. No entanto, aos 60 dias, notou-se uma auséncia de
tecido conjuntivo a semelhanca do ligamento periodontal. O tecido conjuntivo
disposto de forma paralela a superficie radicular teve um aumento significante ao
longo do tempo (83,32%) (Tabela 1) (p<0,05) (Figura 4). A anquilose dentaria aos 15
dias teve uma ocorréncia de 47,79% (Figura 3), e aos 60 dias de 7,02% (Tabela 1)
(p<0,05).

Ao examinar a superficie radicular, péde-se notar a auséncia de cemento

recobrindo a raiz em 10,82% dos casos aos 15 dias, e 9,66% aos 60 dias.

Pequenas lacunas de reabsorcdo inflamatéria e por substituicdo foram
observadas aos 15 e 60 dias. Nao foram observadas diferencas na ocorréncia da
reabsorcéo radicular ao longo do tempo neste grupo experimental, como observado

na tabela 1.
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[1]

Figura 3 — Grupo Il, 15 dias: presenca de pequenas areas de anquilose dentéria.

Aumento original: 40 X.

Figura 4 — Grupo I, 60 dias: presenca de tecido conjuntivo disposto

paralelo a superficie radicular integra. Aumento original: 40X.
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Comparacdo entre 0s grupos experimentais

A presenca de tecido conjuntivo disposto de forma paralela a superficie
radicular mostrou-se alta no grupo | aos 15 e 60 dias. Ao comparar o0 grupo | com o
Il, notou-se diferenca somente aos 15 dias (p< 0,05), visto que aos 60 dias houve

aumento na presenca desse tecido a semelhanca do grupo |I.

Em ambos os grupos, a presenca de tecido conjuntivo disposto perpendicular

a raiz foi pequena e constante (Tabela 1).

A anquilose esteve mais frequente aos 60 dias no grupo | e aos 15 dias no

grupo Il (Tabela 1).

Analisando a superficie radicular, péde-se verificar que o cemento esteve
ausente em pequenas proporcdes e de forma semelhante entre o0s grupos

experimentais deste trabalho. (Tabela 1).

Constatou-se que a quantidade de lacunas de reabsorcao inflamatoria foi
pequena em ambos 0s grupos. O mesmo ocorreu com as lacunas de reabsor¢cao por

substituicao (tabela 1). Nao houve diferenca entre os grupos.
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Tabela 1 — Valores das médias das porcentagens dos eventos histologicos
de acordo com o tempo experimental nos grupos | (Alendronato de sédico) e |l

(Hidréxido de calcio).

Tempo experimental

Evento histologico Grupo | Grupo Il
15 dias 60 dias 15 dias 60 dias
Tecido conjunti 35,49%

78,50% 61,51%: 83,32%
»aralelo a raiz :

Tecido conjunti
4,52% 0% 5,90% 0%
yerpendicular a raiz

32,95%l 47,79%l
Anquilose dentaria 11,849 7,02%d

Auséncia de cemen

ecobrindo a superfig 5,14% 5,54% 10,82% 9,66%
adicular
Reabsorcéo inflamatori 0% 1,06% 0,61% 0,46%
Reabsorcéo p
0,73% 0,87% 0,61% 0,71%
substituicao

2 com diferenca estatisticamente significante de ° (p< 0,05)

¢ com diferenca estatisticamente significante de d (p< 0,05)
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Discussao

a) da metodologia

Os principais fatores que influenciam no sucesso do reimplante dentario
sdo: periodo de tempo extra-alveolar, meio de conservacao do dente avulsionado
e presenca ou ndo de contaminacéo (1,3,5-8,35-39). A menor permanéncia do
dente fora de seu alvéolo evita a necrose das células do ligamento periodontal e
da polpa dentaria, uma vez que a preservacdo da vitalidade destas células é
fundamental para o éxito do reimplante (1,3,7). Andersson e Bodin (7) descrevem
o reimplante imediato, com presenca de células vivas em até 15 minutos apés a
avulsdo dentaria. Caso ndo se realize o reimplante imediato, o dente deve
permanecer em meio de conservacdo adequado (1,8,37,38). Esses
procedimentos fardo com que as células permanecam viaveis por mais tempo.

Infelizmente, o que acontece na maioria das vezes, é que o0s dentes a
serem reimplantados, sdo mantidos em condi¢cdes desfavoraveis. Isto pode ser
explicado pela falta de esclarecimento da populacdo sobre a rapidez da
realizacdo do reimplante ou a necessidade da manutencéo do dente em meios de

conservacao adequados (9-13).

De acordo com estes aspectos, o0 presente trabalho, analisou dentes
reimplantados com tempo extra-alveolar de 30 minutos que permaneceram em

meio ambiente a seco, caracterizando o reimplante tardio.

Para a realizacdo deste estudo, optou-se pela utilizagdo do rato como

modelo experimental. Por ser um animal de facil obtencdo e manutencao, e os
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resultados encontrados com estes animais serem semelhantes aos de caes e
macacos, justifica-se a sua utilizacdo inicial a fim de testar hipéteses e indicar

caminhos para novas pesquisas (4,8,14-16,32,40).

O dente selecionado para a pesquisa foi o incisivo superior. Esse dente se
diferencia do humano nos seguintes aspectos: € um dente de crescimento
continuo, de tamanho reduzido, além de ter esmalte em toda a extensdo da
superficie vestibular (16,40). Para se evitar o crescimento continuo do dente, a
papila dentaria foi removida durante a fase cirirgica. Devido ao pequeno diametro
da face incisal, o tratamento endodoéntico foi realizado via-retrograda. E, a analise

da fase vestibular, contendo esmalte, foi eliminada.

Quando da realizacdo do reimplante tardio, as células presentes sobre a
superficie radicular mostram-se danificadas e a manutencdo das mesmas
prejudicariam o reparo (1,3-5,14-16,39,40). Assim, a remoc¢ao do ligamento
periodontal cementario é procedimento imperioso para a tentativa do
estabelecimento da manutencdo do dente (4,5,14-16). A remocéo do ligamento
pode ser realizada quimicamente, com auxilio de hipoclorito de sodio (4,14-

16,41,42) ou mecanicamente por meio de limpeza cuidadosa da superficie, com o

auxilio de lamina de bisturi ou escova de robinson (40,43).

A forma quimica possibilita a manutencdo da camada de cemento (4,14-
16,41,42). O cemento apresenta maior resisténcia a reabsorcao radicular do que
a dentina e assim deve ser mantido (41). Dentre as substancias quimicas
empregadas, o hipoclorito de sodio tem sido o mais utilizado devido a sua

capacidade de dissolugdo do tecido conjuntivo e seu poder bactericida (44-46).

Apés a remocdo do ligamento periodontal necrosado presente na

superficie radicular, deve-se aplicar uma solucdo inibidora da reabsorcdo. A
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solucédo recomendada para o tratamento da superficie € o fluoreto de sédio a 2%
pH 5,5 (1,4,14-16,17,41,47). ApGs a imersdo do dente na solucéo de fluoreto de
sodio a 2% por 20 minutos, esta é capaz de incorpora-se a raiz formando cristais
de fluorapatita. Além disso, o fluoreto de sodio ira neutralizar a acao irritante do

hipoclorito de sodio (41)

Somado ao tratamento da superficie radicular, a terapia endodéntica, com
a remocao da polpa necrosada e a utilizacdo de medicamentos no interior dos
canais radiculares € imprescindivel para o controle e/ou inibicdo da reabsorcéao

radicular (1,4,14-16,48).

Varias substancias tém sido avaliados como curativo de demora em uma
tentativa de prevenir e/ou controlar o desenvolvimento da reabsorcao radicular em
dentes reimplantados (14-16,49). O hidréxido de célcio é o mais utilizado como
medicacdo intracanal, pois agrega o maior nimero de propriedades desejaveis
para tal finalidade (17-20,48,50).

O hidroxido de célcio quando introduzido no interior dos canais radiculares
na forma de pasta, dissocia-se em ions célcio e ions hidroxila (18). Estes ions
guando presentes nas lacunas de reabsorcdo aumentam o pH das mesmas,
neutralizando o pH &cido necessario para a ocorréncia da reabsorcdo radicular
(1,18). Com a alteracdo do pH local, o processo reabsortivo cessa (1,18). Além
disso, o0s ions hidroxila neutralizam os produtos toxicos e eliminam os
microrganismos que contribuem para a manutencdo do processo reabsortivo
(1,17,50). Assim, devido a eliminacao microbiana e a neutralizacdo do pH local, o
hidréxido de calcio age contra a reabsorcdo radicular inflamatoria, sendo a

medicacao intracanal de escolha.
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Apesar de suas excelentes propriedades, o hidroxido de calcio tem
algumas desvantagens, tais como a duracdo do tratamento prolongado (51), a
necessidade de trocas periddicas (50), e enfraquecimento da estrutura dental

apos a terapia prolongada (51,52).

Devido a isso, a procura de outros medicamentos para uso intracanal é
indicada. Com base na teoria de que o0s processos de reabsorcao radicular e
O0ssea sao semelhantes (4,14-16,21) o alendronato tem sido sugerido para esse
fim. Mori et al. (4), em 2007, avaliaram o uso de solu¢do de alendronato sodio a
10" M como medicacéo intracanal. Os autores verificaram que a solucéo foi capaz

de limitar a reabsorcgéo radicular, a semelhanc¢a do hidréxido de célcio.

De acordo com isso, testou-se a pasta de alendronato sédico usando o

hidréxido de calcio como parametro de comparacao.

ApOs o reimplante dentéario neste trabalho, nenhuma contengédo foi
utilizada. Para a contencdo dos incisivos de ratos utilizava-se um amarrilho
circular que envolvia o dente vizinho. Okamoto e Okamoto (34), em 1995,
observaram que, quando a contencéo era utilizada, o dente se deslocava contra a
parede mesial do alvéolo; assim, havia maior quantidade de reabsorcdo e
anquilose nesta face do dente, além do coagulo do lado distal acabar por ser
facilmente removido, permitindo a entrada de fluidos bucais no alvéolo. Devido as
desvantagens da contencdo e a facilidade de permanéncia do dente no seu
alvéolo, pela sua anatomia encurvada, a contencdo ndo foi utilizada neste

trabalho.

Outro aspecto considerado € o uso da antibioticoterapia, sendo a
penicilina, a droga de escolha (17). Neste trabalho, portanto, os animais foram

medicados com penicilina apés o reimplante dentario, para controle da
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contaminagcdo decorrente da exposicdo da raiz ao meio ambiente durante o

periodo extra-alveolar.

b) dos resultados

Em relacdo aos eventos histologicos presentes no espaco periodontal,
pode-se observar pequena ocorréncia de anquilose dentaria. (Tabela 1). No grupo
[, notou-se um aumento da mesma com o tempo. Isso pode ser explicado pela
auséncia das estruturas do ligamento periodontal, perdidas durante a avulsao
dentaria (4,14-16). No grupo Il, devido a grande presenca de tecido conjuntivo
disposto paralelamente a raiz, o indice de anquilose foi pequeno. A baixa
ocorréncia de anquilose pode ter influenciado na insignificante presenca de
reabsorcdo radicular por substituicdo, uma vez que esta é uma consequéncia

daquela (1,4).

A auséncia das estruturas do ligamento periodontal também justifica a
baixa ocorréncia de formagéo de tecido conjuntivo a semelhanga do ligamento

periodontal nos grupos estudados.

Nos locais de auséncia de anquilose dentaria e tecido a semelhanca do
ligamento periodontal, observou-se a presenca de tecido conjuntivo disposto
paralelamente a superficie radicular. Esse tecido, no grupo |, mostrou-se
inflamado e com presenca de placa bacteriana ou material amorfo no seu interior.

Isso caracteriza a presenca de bolsa periodontal, sugerindo auséncia de reparo, o

que nao foi observado no grupo Il.

A presenca de cemento pode ser observada na superficie da raiz na maior

parte dos espécimes dos dois grupos. Isto sugere a eficacia do hipoclorito de
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sédio para a remocédo do ligamento periodontal necrosado presente na superficie

radicular sem danificar ou alterar a camada de cemento (4,14-16,41,44,45).

De acordo com os aspectos ja citados (4,16,22-32), o desenvolvimento de
uma pasta a base de alendronato sédico seria ideal (33). Nesse estudo, foi
avaliado o uso da pasta experimental de alendronato sodico e pode-se verificar a
baixa ocorréncia de reabsorcdo radicular. O grupo usado para comparagao
(hidroxido de calcio), também teve baixa ocorréncia. Isto enfatiza a caracteristica
do hidréxido de calcio (17,20,50), e do alendronato sédico e (4,16,22-32) em

limitar o processo de reabsorcao.

Novos estudos devem ser realizados para confirmar a acdo da pasta
experimental. O hipoclorito de sédio a 1% usado durante o tratamento de
superficie radicular pode ter interferido na acdo do alendronato sédico e ter sido
irritante, visto a auséncia de reparo; assim, sugere-se a remoc¢ao do ligamento
periodontal necrosado de forma mecéanica como feito no trabalho de Mori et
al.(53).

Pode-se sugerir, além disso, alteracdo na formula da pasta, deixando-a
mais fluida e assim permitindo maior difusdo da mesma através dos tubulos
dentinarios. Destaca-se essa mudanca na formula, devido ao fato de que, quando
da utilizagao da solu¢do de alendronato no reimplante tardio, houve a limitacao do

processo reabsortivo e ndo houve a formacéao de bolsas periodontais (4).
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Conclusdo-

Assim, de acordo com os resultados desse trabalho, ao comparar a
pasta de alendronato sédico com a de hidréxido de calcio, observou-se que o
processo de reparo nao foi favorecido com o uso da pasta de alendronato,
sendo que na maioria dos espécimes, houve a formacao de bolsa periodontal,
0 que limitaria sua utilizacdo como medicacao intracanal para dentes de ratos

reimplantados tardiamente.
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1. GENERAL

Dental Traumatology is an international 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 and techniques and case

reports. The journal focuses on the following areas related to dental trauma:

Epidemiology and Social Aspects

Tissue, Periodontal, and Endodontic Considerations
Pediatrics and Orthodontics

Oral and Maxillofacial Surgery / Transplants/ Implants
Esthetics / Restorations / Prosthetics

Prevention and Sports Dentistry

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 Blackwell Publishing Author Services

for further information on the preparation and submission of articles and figures.

2. ETHICAL GUIDELINES
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Dental Traumatology 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.

Dental Traumatology 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.

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
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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.

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
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
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listed. Acknowledgements should be brief and should not include thanks to anonymous
referees and editors. The Conflict of Interest Statement should be included as a separate

document uploaded under the file designation "Title Page" to allow blinded review.

2.6 Appeal of Decision

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

2.7 Permissions
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 these in

writing and provide copies to the Publishers.

2.8 Copyright Assignment

Authors submitting a paper do so on the understanding that the work and its essential
substance have not been published before and 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 Blackwell Publishing 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.
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Upon acceptance of a paper, authors are required to assign the exclusive licence to
publish their paper to Blackwell Publishing. Assignment of the exclusive licence is a
condition of publication and papers will not be passed to the publisher for production
unless licence 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
Exclusive Licence Form must be sent to the address specified on the Exclusive Licence
Form, before any manuscript can be published. Authors must send the completed
original Exclusive Licence Form by regular mail upon receiving notice of manuscript
acceptance, i.e., do not send the Exclusive Licence form at submission. Faxing or e-

mailing the Exclusive Licence Form does not meet requirements.

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
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 is available online and below. Further
assistance can be obtained from Editorial Assistant Karin Andersson at

dtoffice@qualitynet.net.

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
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Submission Site: http://mc.manuscriptcentral.com/dt.

* Log-in or, if you are a new user, click on "register here".

« If you are registering as a new user.

- After clicking on "register here", 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, but have forgotten your log in details, enter your e-mail address
under "Password Help". 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 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.

* To allow double blinded review, please submit (upload) your main manuscript and
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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 you are asked to review in the end of the
submission process. The files viewable in the html and pdf format are the files available

to the reviewer in 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 abstract, text, references, tables, and figure legends, but no embedded figures.
In the text, please reference figures as for instance "Figure 1", "Figure 2" etc to match
the tag name you choose for the individual figure files uploaded. Manuscripts should be
formatted as described in the Author Guidelines below. Please note that any
manuscripts uploaded as Word 2007 (.docx) will be automatically rejected. Please save

any .docx file as .doc before uploading.
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3.4. Blinded Review

All manuscripts submitted to Dental Traumatology will be reviewed by two experts in
the field. Dental Traumatology uses double blinded review. The names of the reviewers
will thus not be disclosed to the author submitting a 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 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"

All documents uploaded under the file designation "title page" will not be viewable in
the html and pdf format you are asked to review in the end of the submission process.
The files viewable in the html and pdf format are the files available to the reviewer in

the review process.

3.5. Suggest a Reviewer

Dental Traumatology 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 a potential international reviewer whom you
consider capable of reviewing your manuscript. In addition to your choice the journal
editor will choose one or two reviewers as well. When the review is done you will be

notified under "Manuscripts with decision" and through e-mail.

74



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 Manuscript Central 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.

3.9. Submission of Revised Manuscripts

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
uploaded when you upload your revised manuscript. Please also remember to upload

your manuscript document separate from your title page.
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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, Tissue, Periodontal, and Endodontic Considerations,
Pediatrics and Orthodontics, Oral and Maxillofacial Surgery/ Transplants / Implants,

Esthetics / Restorations / Prosthetics and Prevention and Sports Dentistry.

Review Papers: Dental Traumatology commissions review papers of comprehensive
areas and mini reviews of small areas. 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 preparation and submission. Comprehensive review articles
should include a description of search strategy of relevant literature, inclusion criteria,

evaluation of papers and level of evidence.

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

Case Reports

Dental Traumatology accepts Case Reports but these will only be published online and
will not be included in the printed version unless specifically requested by the Editor-in-

Chief.
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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 are accepted for quick 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 a high scientific and a high clinical

practice standard.

Letters to the Editor, if of broad interest, are encouraged. They may deal with material
in papers published in Dental Traumatology or they may raise new issues, but should

have important implications.

Meetings: advance information about and reports from international meetings are
welcome, but should not be submitted via the online submission site, but send directly

to the journal administrator Karin Andersson at dtoffice@qualitynet.net

5. MANUSCRIPT FORMAT AND STRUCTURE

5.1. Format

Language: The language of publication is English. Authors for whom English is a
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second language must have their manuscript professionally edited by an English
speaking person before submission to make sure the English is of high quality. It is
preferred that manuscript is professionally edited. A list of independent suppliers of
editing services can be found at
www.blackwellpublishing.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: Abbreviations should be kept to a
minimum, particularly those that are not standard. Non-standard abbreviations must be
used three or more times and written out completely in the text when first used. 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.

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, please do not use Japanese or other Asian fonts.

Do not use automated or manual hyphenation. Use double spacing when writing.

5.2. Structure
All papers submitted to Dental Traumatology should include: Title Page, Abstract,

Main text, References and Tables, Figures, Figure Legends, Conflict of Interest
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Statement and Acknowledgements where appropriate. 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. Manuscripts must
conform to the journal style. Manuscripts not complying with the journal style will be

returned to the author(s).

Title Page: should be uploaded as a separate document in the submission process under
the file designation "Title Page™ to allow blinded review. It should include: Full title of
the manuscript, author(s)' full names and institutional affiliations including city,
country, and the name and address of the corresponding author. If the author does not
want the e-mail address to be published this must be clearly indicated. The title page

should also include a running title of no more than 60 characters and 3-6 keywords.

Abstract is limited to 300 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 the essential purpose and message of the paper in an abbreviated form. For
original articles the abstract should be structured with the following headings:
Background/Aim, Material and Methods, Results and Conclusions. For other article

types, please choose headings appropriate for the article.

Main Text of Original Articles should be divided into Introduction, Material and
Methods, Results and Discussion. 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. Authors should number all of the pages consecutively.
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Introduction should be focused, outlining the historical or logical origins of the study
and not summarize the results; 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 the explicit statement of the

specific aims of the investigation or hypothesis tested.

Materials and Methods 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 modify methods. Identify precisely all drugs used

including 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.

(if) 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 of Helsinki (version, 2002
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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.

(iii) Suppliers of materials should be named and their location (town, state/county,

country) included.

Results should present the observations with minimal reference to earlier literature or to
possible interpretations. Present your results in 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 may usually start with a brief summary of the major findings, but repetition
of parts of the Introduction or of the Results sections should be avoided. The section

should end with a brief conclusion and a comment on the potential clinical relevance of
the findings. Link the conclusions to the aim of the study. Statements and interpretation

of the data should be appropriately supported by original references.

Main Text of Review Articles comprises an introduction and a running text structured

in a suitable way according to the subject treated. A final section with conclusions may

be added.
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Acknowledgements: Under acknowledgements please specify contributors to the
article other than the authors accredited. 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 VVancouver 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.

Number references consecutively in the order in which they are first mentioned in the
text. ldentify references in texts, 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.

We recommend the use of 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
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searched for here: www.refman.com/support/rmstyles.asp

Try to avoid using abstracts of articles as references. "Unpublished observations”,
"personal communications”, and "unaccepted papers” may not be used as references,
although references to written, not verbal, communications may be inserted (in

parentheses) in the text. Examples of correct forms of references are given below.

Journals:

Standard journal article - list all authors when six or fewer; when seven or more, list
first six authors and add et al.

Examples:

Andreasen JO, Hjarting-Hansen E. Replantation of teeth. I. Radiographic and clinical
study of 100 human teeth. Acta Odontol Scand 1966;24:263-86.

Corporate author:

American Association of Endodontists. Recommended guidelines for treatment of the

avulsed tooth. J Endod 1983;9:571.

Books and other monographs:

Examples:

Personal author(s)

Grossman LI. Endodontic practice. 10th ed. Philadelphia: Lea & Febiger; 1981. p. 176-
9.

Chapter in book:

Sanders B, Brady FA, Johnson R. Injuries. In: Sanders B, editor. Pediatric oral and

maxillofacial surgery. St. Louis: Mosby; 1979. p. 330-400.
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5.4. Tables, Figures and Figure Legends

Tables should only be used to clarify important points. Tables must, as far as possible,
be self-explanatory. The tables should be numbered consecutively with Arabic

numerals.

Figures: All graphs, drawings and photographs are considered figures and should be
numbered in sequence with Arabic numerals and abbreviated Fig(s). Each figure should
have a legend and all legends should be numbered correspondingly and included at the
end of the manuscript. Text on the figures should be in capitals. Figures should be
planned to fit the proportions of the printed page.

All figures and artwork must be provided in electronic format. Please save vector
graphics (e.g. line artwork) in Encapsulated Postscript Format (EPS) and bitmap files
(e.g. half-tones) or clinical or in vitro pictures in Tagged Image Format (TIFF). JPEG
files are also acceptable. Detailed information on our digital illustration standards can

be found at www.blackwellpublishing.com/bauthor/illustration.asp

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

Figures divided into parts should be labelled with a lower-case, boldface, roman letter,

a, b, and so on, in the same type size as used elsewhere in the figure. Lettering in figures
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should be in lower-case type, with the first letter capitalized. Units should have a single
space between the number and unit, and follow SI nomenclature common to a particular
field. Unusual units and 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)

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). 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:

www.blackwellpublishing.com/bauthor/illustration.asp.

Check your electronic artwork before submitting it:

www.blackwellpublishing.com/bauthor/eachecklist.asp
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Permissions: 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 these in writing and provide copies to the Publishers.

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. Supplementary Material
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.

Supplementary Material, 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 Supplementary Material is
intended to be made available through the online edition. If the size or format of the
Supplementary Material is such that it cannot be accommodated on the journal's Web
site, the author agrees to make the Supplementary Material 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 Supplementary
Material is located changes. The content of the Supplementary Material must not be

altered after the paper has been accepted for publication.
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The availability of Supplementary Material should be indicated in the main manuscript
by a paragraph, to appear after the References, headed "Supplementary Material™ and
providing titles of figures, tables, etc. In order to protect reviewer anonymity, material
posted on the authors Web site cannot be reviewed. The Supplementary Material is an

integral part of the article and will be reviewed accordingly.

Extra issues - Larger papers or monographs may be published as additional issues
(numbered as the ordinary issues), the full cost being paid by the author. Further

information may be obtained from the editor.

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.
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6.2 Early Online Publication Prior to Print

Dental Traumatology is covered by Blackwell Publishing's OnlineEarly service.
OnlineEarly articles are complete full-text articles published online in advance of their
publication in a printed issue. OnlineEarly 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 OnlineEarly articles means that they do not
yet have volume, issue or page numbers, so OnlineEarly 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.

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
www.blackwellpublishing.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.
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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: Offprint Cosprinters.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
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