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RESUMO

O objetivo deste trabalho foi avaliar a correlagcdo entre evolugado de dentes avulsionados e
reimplantados e atopia. Foram avaliados 57 dentes avulsionados e tratados
endodonticamente na Clinica Odontolégica da Pontificia Universidade Catdlica do Parana. O
acompanhamento dos dentes reimplantados incluiu exames clinicos e radiograficos
periodicos, seguindo as normas de controle da International Association of Dental
Traumatology (IADT), 2007. A avaliagao de atopia foi baseada em histéria pessoal e familiar
do paciente, juntamente com a realizacdo de teste cutineo Prick-test para 5 diferentes
extratos de alérgenos. Os resultados mostraram que dos 46 dentes com evolucao favoravel,
33 (71,74%) foram de pacientes atépicos e 13 (28,26%) de nado atodpicos. Dos 11 dentes
com evolucao desfavoravel, 4 (36,36%) foram de pacientes atépicos e 7 (63,64%) de nao
atépicos, mostrando que a evolugcdo desfavoravel ocorreu em maior prevaléncia em
pacientes nao atopicos. A partir dos resultados obtidos, concluiu-se que o progndstico de 1
ano para dentes avulsionados e reimplantados é mais favoravel em pacientes atépicos.

Palavras chave: Avulsdo dentaria. Reimplante. Reabsorcéo. Atopia. Prick test
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1.1 INTRODUCAO

Um dos mais complexos traumatismos de dentes permanentes é a avulséo
dentaria, que consiste na saida total do dente do alvéolo. Sua ocorréncia varia entre

0,5 a 16% das lesdes traumaticas na denticdo permanente (1-4).

A conduta mais indicada para este tipo de traumatismo é o reimplante
dentario (2,5,6), pois constitui um procedimento conservador, permite a preservagao
da fungao estética, protela a necessidade de trabalhos protéticos e reduz o impacto

psicoldgico, decorrente da perda imediata (7).

Quando néo for possivel o reimplante imediato ou o dente ndo for mantido em
um meio de conservacdo adequado, o dente pode ser reimplantado, sendo este

procedimento considerado reimplante mediato ou tardio (7).

A reabsorcdo radicular € uma complicacdo frequente apds o reimplante

dentario (2,3,8). Esta patologia pode ser devida a injuria ao ligamento periodontal.

A presenca de pré-cemento integro e cementoblastos vitais na superficie
radicular do dente reimplantado é considerada um fator protetor de reabsorgao,
devido a manutengao da saude das células presentes no ligamento periodontal (9-
13).

Quando o tecido dsseo fica justaposto a superficie radicular, se estabelece
uma anquilose. Em consequéncia da fusao, ocorre a reabsor¢ao por substituicéo,

onde o dente sera substituido por tecido 6sseo (8).

Outro tipo de reabsorcdo que pode ocorrer em consequéncia da avulséo é a

inflamatadria, que esta relacionada com o tecido pulpar infectado (2, 8).

Existem estudos demonstrando a importadncia da resposta imune inata e
adquirida nos mecanismos moleculares e celulares envolvidos na reabsorgao de
tecido duro (14-21). Foi demonstrado que a importédncia da resposta adquirida
humoral, ou seja, representada por anticorpos na doenga periodontal € influenciada

pelo balango da relagao entre linfécitos T helper 1(Th1) e T helper 2 (Th2) nas



respostas imunoldgicas (22, 23). Esta relagdo ainda nédo foi avaliada no estudo de

dentes avulsionados e reimplantados.

Assim sendo, o objetivo deste estudo foi verificar por meio de Prick-test, se o
perfil imunolégico de um paciente atdpico, ou seja, aquele que é portador de um
perfil imunoldgico tendencioso Th2 poderia estar relacionado a evolugao de dentes
avulsionados e reimplantados. Além desta analise, avaliou-se também, o sexo, faixa

etaria, causas da avulsao e os dentes mais afetados.

1.2 MATERIAIS E METODOS

Foram analisados os prontuarios de pacientes que tiveram seus dentes
avulsionados. Cinquenta e sete dentes avulsionados e reimplantados entre os anos
de 2003 e 2006, que seguiam as normas da American Association of Endodontists
(AAE), para reimplante dentario, foram selecionados (24).

O consentimento esclarecido foi obtido de todos os pacientes e este estudo
recebeu a aprovacdo do Comite de Etica da Pontificia Universidade Catdlica do
Parana (CEP 1406).

Os pacientes foram atendidos inicialmente no Pronto Socorro Odontoldgico do
Hospital Cajuru, e o reimplante dentario foi realizado quando o tempo extra-alveolar
fosse inferior a uma hora. Quando este tempo estivesse ultrapassado, os pacientes
foram encaminhados para a Clinica Odontologica da Pontificia Universidade Catdlica

do Parana, para que se efetuasse o reimplante tardio.

O estudo radiografico foi realizado comparando-se as radiografias iniciais com

as de controle, confeccionadas apds um ano de proservagao.

As radiografias foram obtidas com filmes periapicais de marca Kodak Insight®
(Eastman Kodak Co, Rochester, NY, USA), sensibilidade E/F, tamanho 2 e
posicionadores radiograficos da marca JON (Sao Paulo-SP). Estas foram analisadas
em negatoscopio de luz difundida, com auxilio de lupa com aumento de 4x, sendo a

area em questao delimitada por intermédio de mascaras de cartolina escura.



As radiografias foram analisadas quanto a presenga ou ndao de imagens
sugestivas de altera¢des radiograficas. Os pacientes foram avaliados clinicamente

(19), e entdo enquadrados em 4 grupos:

Grupo 1: pacientes cujos controles apresentaram evolugao favoravel, ou seja,
dentes assintomaticos, com mobilidade e som normal a percussao, sem evidéncias
radiograficas de reabsor¢des radiculares ou lesdes apicais, com lamina dura de

aparéncia normal (25) e ndo atopicos.

Grupo 2: pacientes cujos controles apresentaram evolu¢ado desfavoravel, ou
seja, dentes que apresentaram sintomatologia dolorosa, excessiva mobilidade ou
nenhuma devido a anquilose, com som caracteristico na percussao e evidéncias

radiograficas de reabsorgao (25) e nao atopicos.

Grupo 3: pacientes cujos controles apresentaram com evolugao favoravel, ou
seja, dentes assintomaticos, com mobilidade e som normal a percussdo, sem
evidéncias radiograficas de reabsor¢des radiculares ou lesdes apicais, com lamina

dura de aparéncia normal (25) porém atoépicos.

Grupo 4, pacientes cujos controles apresentaram evolu¢do desfavoravel, ou
seja, dentes que apresentaram sintomatologia dolorosa, excessiva mobilidade ou
nenhuma devido a anquilose, com som caracteristico na percussao e evidéncias

radiograficas de reabsorgao (25) e atdpicos.

Para a avaliacdo da atopia, os pacientes responderam a um questionario
(anexo) com perguntas a respeito de possiveis sinais ou sintomas de atopia pessoal
e familiar, e também foi realizado o teste cutdneo para avaliagdao de atopia, o Prick-

test.

Este teste foi selecionado por ser um teste cutdneo primariamente
confirmatdério para os anticorpos IgE alérgeno-especificos, que sdo usados para
diagnostico de doencgas alérgicas em humanos (26). Como extrato de alérgenos
selecionou-se os seguintes: Dermatophagoides pteronyssinus, Dermatophagoides
farinae, Blomia tropicalis, Lollium perene, Fungos Ill, Controle positivo representado
pela histamina e Controle negativo representado pela solugéo salina (Laboratério IPI
Brasil, Sdo Paulo-Brasil). Estes foram escolhidos para avaliagdo neste estudo, por

serem os alérgenos mais frequentes (27-29).



Técnica do prick-test.

Escreveram-se os nhomes dos extratos, data, nome e numero do prontuario do

paciente na pele do seu antebraco.

Colocou-se uma gota de solugdo salina (controle negativo) a
aproximadamente 2 cm do punho, em seguida colocou-se o0s extratos de
Dermatophagoides pteronyssinus, Dermatophagoides farinae, Blomia tropicalis,
Lollium perene, Fungos lll, e por fim a histamina (controle positivo), localizada a 2

cm da dobra do cotovelo.
Deixou-se 2 cm entre cada gota de extrato.

Utilizou-se agulha para insulina G 26,5 — 13 X 4,5 com bisel voltado para
cima. Penetrou-se na derme onde estava a gota do extrato, com angulo de 45 graus
e puxou-se levemente a superficie da pele. Apds cada procedimento, a agulha foi
limpa com gaze, com bisel para baixo. A pele foi limpa 2 minutos depois e esperou-

se 15 minutos para a leitura.

O paciente mantinha o brago esticado e descoberto para fazer o teste. A
leitura na pele foi feita com espessimetro, tragando-se duas linhas imaginarias nos
dois eixos mais longos da papula, para determinar sua area aproximada e a média

ortogonal.

A papula foi delineada com caneta. Copiaram-se em papel vegetal as leituras
e fotografou-se apds colocar bolinhas pimaco HB 150 (7,5 mm de raio) de cor
vermelha, azul, verde, preta e branca, para melhorar a qualidade fotografica e
medi¢cdo comparativa das lesbes e o valor de pixel, feitas em computador com
programa Photo-shop. Mediu-se com espessimetro os dois longos eixos das papulas
e fez-se a média deles, para se obter a area e média ortogonal (distancia A B+ C D
/2=media ortogonal). A média ortogonal foi entdo medida tanto no antebrago do
paciente, como no papel vegetal. Quando esta média foi maior que 3 mm, o
resultado é positivo para atopia a este determinado alérgeno, e o paciente
considerado atopico. Sendo esta média menor que 3 mm, o paciente foi considerado

nao atopico a este determinado alérgeno.

A analise estatistica:
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Visando avaliar se existia dependéncia entre:

a) atopia e reabsorg¢ao radicular apds reimplante dentario;
b) tempo extra-alveolar e reabsorgao radicular;

c) faixa etaria e reabsor¢ao radicular;

d) tempo extra-alveolar, atopia e reabsorc¢ao radicular, utilizaram-se os testes:
Teste Qui-Quadrado e o Teste Exato de Fisher, a um nivel de
probabilidade p < 0,05.

1.3 RESULTADOS

Dos 57 dentes avulsionados e reimplantados seguindo as das normas da
American Association of Endodontics (AAE) (24), 18 (31,58%) foram dentes de

pacientes do sexo feminino e 39 (68,42%) dentes de pacientes do sexo masculino.

Quanto a faixa etaria, 23 (40,35%) dentes corresponderam a pacientes entre
7 e 12 anos; 31(54,38%) dentes em pacientes entre 13 e 18 anos, e 3 (5,26%) em

pacientes com idade acima de 19 anos.

As causas mais comuns da avulsdo foram queda, 17 (29,82%) dentes,
seguidas de 13 (22,8%) de acidente de bicicleta, 10 (17,54%) de acidente de carro,
10 (17,54) de agressao e 7 (12,26%) de batida frontal.

O dente mais afetado foi o incisivo central superior, 43 (75,6%); seguido do

incisivo lateral superior, 12 (21%) e 2 (3,5%) caninos superiores.

Dos 57 dentes analisados, 37 (64,09%) foram dentes de pacientes atdpicos e
20 (35,91%) nao atdpicos.

Do total de 57 dentes reimplantados, 46 (80,70%) apresentaram evolugao
favoravel e 11 (19,30%) evolugdo desfavoravel apés um ano de controle. Dos 46
dentes com evolucéo favoravel, 33 (71,74%) foram de pacientes atépicos (grupo 3) e

13 (28,26%) de nao atdpicos (grupo 1). Dos 11 dentes com evolugéo desfavoravel



11

apenas 4 (36,36%) foram em pacientes atopicos (grupo 4), e 7 (63,64%) em
pacientes ndo atdpicos (grupo 2), mostrando que a evolugédo desfavoravel ocorreu

em maior prevaléncia em pacientes nao atopicos, conforme tabela 1.

Tabela 1 - relagcédo entre evolugédo dos dentes reimplantados e atopia.

EVOLUCAO | QUANTIDADE ATOPIA TOTAL
presente | ausente

' nUimero de dentes 33 13 46
favoravel porcentagem 71,74 28,26 100
] numero de dentes 4 7 11
desfavoravel - porcentagem 36,36 63,64 100
numero de dentes 37 20 57
total porcentagem 64,91 35,09 100

Fonte: Dados da pesquisa

Os resultados mostraram que para o total de casos com evolucéo favoravel
apos 1 ano de controle, 31 (67,39%) dentes tiveram tempo extra-alveolar menor que
60 minutos e 15 (33,61%) tempo maior que este periodo. No entanto, do total de
casos com evolugao desfavoravel, 10 (90,91%) dentes tiveram tempo extra-alveolar
maior que 60 minutos e apenas 1 (9,09%) dente este tempo foi menor, conforme
tabela 2.

Tabela 2: Relagao entre evolugado dos dentes reimplantados e tempo extra-alveolar

x TEMPO EXTRA-ALVEOLAR
EVOLUCAO QUANTIDADE Até 60 ‘ Mais de 60° TOTAL
numero de
favoravel dentes 31 15 46
porcentagem 67,39 33,61 100
numero de
desfavoravel dentes 1 10 11
porcentagem 9,09 90,91 100
numero de
total dentes 32 25 57
porcentagem 56,14 43,86 100

Fonte: Dados da pesquisa.
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De acordo com os resultados, do total de dentes com evolugao favoravel 28
(60,88%) dos casos aconteceram em pacientes entre 13 e 18 anos, 15 (32,60%) em
pacientes entre 7 e 12 anos e 3 (6,52%) dentes em pacientes acima de 19 anos.
Entretanto, para o total de casos de evolugdo desfavoravel ocorreu o inverso, ou
seja, 8 (72,73%) dentes se apresentaram em pacientes na faixa etaria entre 7 e 12

anos e 3 (27,27%) dentes em pacientes entre 13 e 18 anos, conforme tabela 3.

Tabela 3: relacao entre evolugao dos dentes reimplantados e faixa etaria

EVOLUCAO | QUANTIDADE FAIXA ETARIA TOTAL
7a12 13a18 19 anos ou
anos anos mais
numero de
favoravel dentes 15 28 3 46
porcentagem 32,60 60,88 6,52 100
numero de
desfavoravel dentes 8 3 0 11
porcentagem 72,73 27,27 0 100
numero de
total dentes 23 31 3 57
porcentagem 40,35 54,39 5,26 100

Fonte: Dados da pesquisa.

Quando o tempo extra-alveolar foi menor que 60 minutos e o paciente
atopico, 27 (87,1%) dentes apresentaram evolugédo favoravel, e em pacientes néo
atopicos, 4 (12,9%) dentes. Quando o tempo extra-alveolar foi maior de 60 minutos
e o paciente atépico, 6 (40%) dentes tiveram evolugao favoravel e em pacientes néo

atopicos, 9 (60%) dentes.

Nao houve nenhum caso de evolugcao desfavoravel quando o tempo extra-
alveolar foi inferior a 60 minutos e o paciente atopico, e um dente (100%) de
paciente nao atdpico. Ainda, de evolugcdo desfavoravel, quando o tempo extra-
alveolar foi superior a 60 minutos e paciente atdpico, houve 4 (40%) dentes e 6

dentes (60%) de ndo atépicos, conforme tabela 4.
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Tabela 4 - Relagdo entre evolugdo dos dentes reimplantados, tempo extra-

alveolar e atopia

TEMPO ATOPIA
EVOLUGAO | EXTRA- | QUANTIDADE | Presente | Ausente | TOTAL
ALVEOLAR
nuamero de
Me,nor que dentes 27 4 31
favoravel %0 porcentagem 871 129 100
numero de
Maior que 60’ dentes 6 9 15
porcentagem 40 60 100
nuamero de
Me,nor que dentes 0 1 1
desfavoravel %0 porcentagem 0 100 100
nuamero de
Maior que 60" dentes 4 6 10
porcentagem 40 60 100

Fonte: Dados da pesquisa.

1.5 DISCUSSAO

Os critérios para a realizagcdo do reimplante dos dentes avulsionados neste

estudo foram realizados de acordo com as recomendagdes da AAE-American

Association of Endodontists (anexo) (24). A avaliagdo dos critérios de evolugao

favoravel ou ndo dos 57 dentes reimplantados no Pronto Socorro Odontolégico do

Hospital Cajuru e Clinica Odontolégica da PUCPR foi realizada de acordo com a

IADT- International Association of Dental traumatology (anexo) (25).

Dos 57 dentes reimplantados, o sexo masculino foi 0 mais afetado e a faixa

etaria mais frequiente foi entre 13 e 18 anos de idade.

Quanto as causas, alguns autores (2, 30, 31) afirmaram que a bicicleta é a

causa mais frequente, diferindo deste estudo que foi a queda.

Neste estudo dos 57 dentes reimplantados, 43 foram incisivos superiores, 0

mesmo foi observado por outros autores (2, 30-32).
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Verificou-se também dependéncia estatisticamente significante entre tempo
extra-alveolar e evolugdo apés um ano, uma vez que o Teste Exato de Fisher
mostrou valor p< 0,05%. Quando o tempo extra-alveolar foi menor que 60 minutos,
dos 32 dentes, 31 tiveram evolucdo favoravel e somente 1 teve evolugéo
desfavoravel. Do total de 25 dentes reimplantados com tempo extra-alveolar superior
a 60 minutos, 15 tiveram evolugao favoravel e 10 tiveram evolugdo desfavoravel.

Estas observacdes estdo de acordo com outros autores (1-5, 8, 33).

Dos 46 dentes com evolucio favoravel apdés um ano de controle, 33 dentes,
foram de pacientes atopicos (grupo 3), e 13 de nao atdpicos (grupo 1). O dente do
paciente atopico apresentou maior numero de evolugao favoravel do que o nao

atopico, estatisticamente significante (p < 0,05).

Os resultados mostraram que dos 11 dentes que apresentaram evolugao
desfavoravel apés um ano de controle, apenas 4 dentes ocorreram em pacientes
atopicos (grupo 4), e 7 em nao atopicos (grupo 2). Estes dados sugerem que o perfil
de citocinas presentes no paciente atdpico, ativando IL-4, IL-5, IL-6, IL-9
predominantemente, diminuindo o estimulo para aumento do potencial de

macrofagos (34-36).

Ao constatar uma tendéncia a respostas do tipo Th2, ou seja, maior
intensidade nas respostas humorais, anti-helminticas e alérgicas (37), com produg¢ao
de citocinas IL-4, IL-5 e diferenciacdo de linfécitos B em plasmdcitos com
consequente producdo de anticorpos, principalmente IgE, ocorre a diminuicado da
producdo de citocinas pré-inflamatérias, as quais poderiam ativar ainda mais a
efetividade de macréfagos (34-37). Como as células clasticas responsaveis pela
reabsorcdo dentaria provém a partir de células fagociticas mononucleadas
representadas pelos mondcitos e macréfagos (2, 38), pode-se supor haver uma
diminuicdo da ativagao destas células em um individuo atdpico, favorecendo, deste

modo, prognostico de reabsorgéo radicular.

O Teste Qui-quadrado mostrou diferenga estatisticamente significante entre
faixa etaria e evolugao (p< 0,05%). Para o total de casos com evolugao favoravel, 31
dentes ocorreram entre 13 e 18 anos e apenas 23 entre 7 e 12 anos e 3 dentes em

pacientes acima de 19 anos de idade. No entanto, do total de casos com evolugéo
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desfavoravel, observou-se que 8 dentes ocorreram entre 7 € 12 anos e 3 entre 13 e

18 anos.

Verificou-se também dependéncia estatisticamente significante entre tempo
extra-alveolar, atopia e evolugdo apdés um ano, uma vez que o Teste Exato de Fisher
mostrou valor p< 0,05%. Quando o tempo extra-alveolar foi menor que 60 minutos e
0 paciente atépico, 27 dentes apresentaram evolugao favoravel e para nao atopicos,
4 dentes. Nao houve nenhum caso de evolugdo desfavoravel para tempo extra-
alveolar menor que 60 minutos e dente de paciente portador de atopia, € 1 dente de
nao atdpico nestas mesmas condigdes. Quando o tempo extra-alveolar foi superior a
60 minutos, também houve menor niumero de casos desfavoraveis em pacientes

atdpicos, 4 dentes e 6 dentes de pacientes ndo atépicos.

De acordo com os resultados deste estudo, pode-se concluir que o paciente
atopico apresenta prognéstico mais favoravel que o n&do atdépico em dentes
avulsionados e reimplantados, nas condi¢gdes deste experimento. Estes resultados

deveréao ser confirmados em estudos posteriores.
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Running tittle: Atopy and dental outcome in avulsion and replantation
ABSTRACT

The aim of this study was to evaluate the correlation between the outcome of avulsed
and replanted teeth and atopy. Fifty-seven avulsed, endodontically treated teeth were
evaluated in the Dentistry Department of the Catholic Pontifical University of Parana.
Follow-up of the replanted teeth included periodical clinical and radiographic exams,
in accordance with the control rules of the International Association of Dental
Traumatology (IADT), 2007. The evaluation of atopy was based on the patient’s
personal and family history, in conjunction with the skin Prick Test for 5 different
allergen extracts. Of the 46 teeth with favorable outcome, 33 (71.74%) were from
atopic and 13 (28.26%) non atopic patients. The results showed that in 11 teeth with
unfavorable outcome, after one year of control, 4 (33.36%) were of atopic and 7
(63.64%) of non atopic patients, showing that a greater prevalence of unfavorable
outcomes occurred in non atopic patients. After one year of clinical and radiographic
control, it was concluded that the teeth of atopic patients had a more favorable
prognosis as regards dental replantation.
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2.1 INTRODUCTION

One of the most complex permanent dental traumatism is tooth avulsion,
which consists of the tooth being completely displaced out of its socket. This

occurrence accounts for 0.5 to 16% of the traumatic lesions in permanent dentition.™

The most indicated procedure for this type of traumatism is replantation of the
tooth, >°® as it is a conservative procedure that allows esthetic function to be
preserved, defers the need for prosthetic work and reduces the psychological impact

resulting from the immediate loss.’

When immediate replantation is not possible or the tooth has not been kept in
a suitable conservation medium, the tooth can also be replanted. This procedure is

considered mediate or late replantation.’

Root resorption is a frequent complication after tooth replantation.?*? This

pathology can be due to injury to the periodontal ligament.

The presence of whole pre-cement and vital cementoblasts at the root surface
of the replanted tooth is considered a protective factor against resorption, due to

maintaining the health of the cells present in the periodontal ligament.>"?

When the bone tissue is juxtaposed to the root surface, ankylosis is
established. As a result of the fusion, resorption occurs by replacement, in which the
tooth will be replaced by bone tissue.® Another type of resorption that could occur as

a result of avulsion is the inflammatory type, which is related to infected tissue.?®

There are studies that have shown the importance of the innate and acquired
immune response in the molecular and cellular mechanisms involved in hard tissue
resorption.”*?' The importance of acquired humoral response has been
demonstrated, that is, represented by antibodies in periodontal disease and
influenced by the balance in the relationship between the T helper 1 lymphocyte
(Th1) and T helper 2 lymphocyte (Th2) in immunological responses.?> 2 This,
however, has not yet been evaluated in the development of root resorptions of

avulsed and replanted teeth.
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The aim of this study was to verify, by means of the Prick Test, whether or not
the immunological profile of an atopic patient, that is, one that has the tendentious
Th2 immunological profile, can be related to the outcome of replanted teeth. In
addition to this analysis, the sex, age group, causes of avulsion and the most

affected teeth were also evaluated.

2.2 MATERIALS AND METHODS

Fifty-seven avulsed and replanted teeth were analyzed between the years
2003 and 2006, in accordance with the guidelines of The American Association of
Endodontists (AAE).?*

The patients were initially attended at the Dental First Aid Service of the
Cajuru Hospital, and dental replantation was performed when the extra-alveolar time
was under an hour. When this time had been exceeded, patients were referred to the
Dental Clinic of the Catholic Pontifical University of Parana, in order to have late
replantation performed. A radiographic study was performed by examining the initial

radiographs with the control radiographs, taken after one year of follow up.

The radiographs were obtained with periapical films of the Kodak Insight®
(Eastman Kodak Co, Rochester, NY, USA) brand, sensitivity E/F, size 2 and
radiographic positioners of the JON brand (Sao Paulo-SP, Brazil). They were
analyzed in a difused light negatoscope, with the aid of a loupe with 4x magnification,

the area in question being delimited by means of dark cardboard masks.

The radiographs were analyzed as regards the presence or absence of
images suggestive of root resorption, and the patients observed clinically, and they

were then divided into 4 groups:

Group 1: patients whose controls presented favorable outcome, that is,

asymptomatic teeth, with normal mobility and normal percussion sound, without
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radiographic evidences of root resorptions or apical lesions, with the lamina dura of
normal appearance. Radiograph evidence of arrested or continued root formation

and eruption,? and non atopic.

Group 2: patients whose controls presented unfavorable outcome, that is,
teeth that were symptomatic, excessive or no mobility due to ankylosis, with high-

5

pitched percussion sound and radiographic evidences of resorption,?® and non

atopic.

Group 3: patients whose controls presented favorable outcome, that is,
asymptomatic teeth, with normal mobility and sound on percussion, without
radiographic evidences of root resorptions or apical lesions, with the lamina dura of

normal appearance,® but atopic.

Group 4. patients whose controls presented unfavorable outcome, that is,
teeth that were symptomatic, excessive or no mobility due to ankylosis, with high-

pitched percussion sound and radiographic evidences of resorption, but atopic.

To evaluate atopy, patients answered a questionnaire with questions
regarding the possible signs or symptoms of personal and family atopy history, and

also the skin Prick Test performed for atopy assessment.

The skin Prick Test was selected because of being a confirmative skin test primarily
for allergen-specific IgE antibodies, which are used for diagnosing allergic diseases
in humans.®® As allergen extracts, the following were selected: Dermatophagoides
pteronyssinus, Dermatophagoides farinae, Blomia tropicalis, Lollium perene, Fungi
111, Positive Control (histamin) and Negative Control (saline solution). (Laboratério IPI-
ASAC Brasil, Sdo Paulo-SP, Brazil). These were chosen for evaluation in this study

because they are the commonest allergens.?”°

Prick Test Technique

The names of the extracts, date, patient's name and chart number were

written on the skin of the forearm.

A drop of saline solution (negative control) was placed at approximately 2 cm

from the wrist; next the extracts of Dermatophagoides pteronyssinus,
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Dermatophagoides farinae, Blomia tropicalis, Lollium perene, Fungi lll were placed,

and lastly, the histamin (positive control), located at 2 cm from the elbow fold.
A distance of 2 cm was left between each drop of extract.

An insulin needle G 26.5 — 13 X 4.5 was used with the bevel facing up. Where
the drop of extract was, the skin was penetrated at an angle of 45 degrees and the
surface of the skin was pulled lightly. After each procedure, the needle was cleaned
with gauze, with the bevel facing down. The skin was cleaned 2 minutes later and 15

minutes was waited for reading.

The patient kept his/her arm stretched out and uncovered to do the test. The
reading on the skin was taken with a thickness meter, tracing two imaginary lines on
the two longest axes of the papula to determine its approximate area and the

orthogonal mean.

The papula was delineated with the pen. The readings were copied on
vegetable paper, and photographed after placing little balls of pimaco HB 150 (7.5
mm radius) in the colors red, blue, green, black and white, to improve the
photographic quality and comparative measurement of the lesions made, on a

computer, with the Photo Shop program.

A thickness meter was used to measure the two long axes of the papulas and
their mean was calculated in order to obtain the orthogonal area (distance A B +
C_D /2 = orthogonal mean). The orthogonal mean was then measured both on the
patient’s forearm and on the vegetable paper. When this mean was greater than 3
mm, the result was positive for atopy for this certain allergen, and the patient was
considered atopic. If this mean was smaller than 3 mm, the patient was considered

non atopic for this certain allergen.
Statistical Analysis:
With the aim of evaluating whether there was dependence between:
a) atopy and root resorption after tooth replantation;
b) extra-alveolar time and root resorption;

c) age group and root resorption;
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d) extra-alveolar time, atopy and root resorption, the following tests were used:

Chi-Square Test and Fisher’s Exact Test, at a level of probability p < 0.05.

2.3 RESULTS

Of the 57 avulsed and replanted teeth, in accordance of the American
Association of Endodontists (AAE) guidelines,?* 18 (31.58%) were from female and
39 (68.42%) from male patients.

As regards age group, 23 (40.35%) teeth corresponded to patients between 7
and 12 years of age; 31(54.38%) teeth to those between 13 and 18 years of age, and
3 (5.26%) to individuals over the age of 19 years.

The commonest causes of avulsion were falling, 17 (29.82%) teeth, followed
by 13 (22.8%) as a result of bicycle accidents, 10 (17.54%) automobile accidents, 10
(17.54%) assault and 7(12.26%) head-on crash.

The most affected tooth was the maxillary central incisor, 43 (75.6%); followed

by the maxillary lateral incisor, 12 (21%) and 2 (3.5%) maxillary canines.

Of the 57 teeth analyzed, 37 (64.91%) were the teeth of atopic patients and 20
(35.09%) of non atopic patients.

Of the total number of teeth replanted, 46 (80.70%) teeth presented favorable

outcome, and 11 (19.30%) presented unfavorable outcome after one year of control.

Of the 46 teeth with favorable outcome, 33 (71.74%) were from atopic patients

(Group 3) and 13 (28.26%) from non atopic patients (Group 1) according to Table 1.

The results showed that of the 11 teeth with unfavorable outcome, 4 (36.36%)
were from atopic patients (Group 4) and 7 (63.64%) from non atopic patients (Group
2), showing that a greater prevalence of unfavorable outcomes occurred in non

atopic patients.
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The results showed that of the total number of cases with favorable outcome,
in 31 (67.39%) teeth, the extra alveolar time was shorter than 60 minutes and in 15
(32.61%) for a longer time than this period. Nevertheless, for the total number of
cases with unfavorable outcome, in 10 (90.91%) teeth, the extra alveolar time was
longer than 60 minutes and in only 1 (9,09%) this time was shorter, as shown in
Table 2.

According to the results, of the total number of cases with favorable outcome,
28 (60.88%) teeth were of individuals between 13 and 18 years, 15 (32.60%)
between 7 and 12 years and 3 (6,52%) teeth of patients over the age of 19 years.
Nevertheless, for the total number of cases of unfavorable outcome the opposite
occurred, that is, 8 (72.73%) teeth were of individuals in the age group between 7
and 12 years and 3 (27.27%) teeth of those between 13 and 18 years of age,

according to Table 3.

When the extra-alveolar time was shorter than 60 minutes and the patient
atopic, 27 (87.09%) teeth presented favorable outcome, and in non atopic patients,
only 4 (12.90%) teeth. When the extra-alveolar time was longer than 60 minutes and
the patient atopic, 6 (40%) teeth had favorable outcome, and in non atopic patients, 9
(60%) teeth. There was no unfavorable outcome when the extra-alveolar time was
shorter than 60 minutes in atopic patients, and for one tooth (100%) in a non atopic
patient. When the extra-alveolar time was longer than 60 minutes, with unfavorable
outcome in atopic patients, there were 4 (40%) teeth and in non atopic patients, there

were 6 (60%) teeth, as shown in according to Table 4.
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2.4 DISCUSSION

The criteria for performing dental replantation of avulsed teeth in this study
were performed in accordance with the recommendations of The American
Association of Endodontists (AAE).?* Evaluation of the criteria of whether the
outcomes were favorable or not for the 57 teeth replanted at the Dentistry First Aid
Service of the Cajuru Hospital and Dental Clinic of PUCPR was performed in

accordance with The International Association of Dental Traumatology (IADT).?°

Of the 57 replanted teeth, male were most affected (68.42%) and the most

frequent age group was between 13 and 18 years of age (54.38%).

2,30,31

With regard to the causes, some authors affirmed that the bicycle is the

most frequent cause, differing from this study in which it was falling (29.82%).

In this study, of the 57 replanted teeth, 43 (75.6%) were maxillary incisors. The

same was observed by other authors.?%%%2,

Statistically significant difference was also verified between the extra-alveolar
time and outcome after one year, (Fisher's Exact Test, p< 0.05%). When the extra-
alveolar time was shorter than 60 minutes, of the 32 (56.14%) teeth, 31(67.39%)
presented favorable outcome, and only 1 (9,09%) had an unfavorable outcome. Of
the total of 25 (43.86%) teeth replanted, with extra-alveolar time longer than 60
minutes, 15 (32.61%) presented favorable outcome, and 10 (90.01%) had an

unfavorable outcome. These results are in agreement with those of others authors.™
8,33

The results showed that of the 11 teeth with unfavorable outcome, after one
year of control, only 4 (36.36%) were from atopic patients (Group 4) and 7 (63.64%)
from non atopic patients (Group 2). This could be suggested by the profile of the
cytokines present in the atopic patient, activating predominantly IL-4, IL-5, IL-9,

diminishing the stimulus for increasing the potential of macrophages.®*>¢

Of the 46 teeth with favorable outcome after one year of control, 33 (71.74%)

teeth were from atopic patients (Group 3) and 13 (28.26%) from non atopic patients
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(Group 1). The teeth from the atopic patients presented a higher number of favorable
outcomes than those of the non atopic individuals, statistically significant (p < than
0.05).

When the trend towards responses of the Th2 type is found, that is, greater
intensity in humoral, anti-helminthic and allergic immune responses,®” with the
production of cytokines IL-4, IL-5 and differentiation of lymphocytes B into
plasmocytes with consequent production of antibodies, mainly IgE, a diminishment
occurs in the production of cytokines IL-12 and INF-gamma. This fact could also
down regulate the effectiveness of the macrophages even more.***” As the clastic
cells responsible for dental resorption come from mononucleated phagocytic cells

238 5ne could suppose that there would

represented by monocytes and macrophages,
be a diminishment in the activation of these cells in an atopic individual, by the
diminishment of cytokines IL-12 and INF-gamma, thus favoring the prognosis of root

resorption.

Furthermore, the Chi-square test showed statistically significant difference
between the age group and outcome (p< 0.05%). Of the total number of cases with
unfavorable outcome, it was observed that 8 (73%) teeth were of individuals in the
age group between 7 and 12 years and 3 (27%) teeth of those between 13 and 18
years of age. Nevertheless, for the total number of cases of favorable outcome,
31(61%) teeth were of individuals between 13 and 18 years and only 23 (33%)

between 7 and 12 years and 3 (6%) teeth of patients over the age of 19 years.

Statistically significant dependence was also verified between the extra-
alveolar time, atopy and outcome after one year since the Fisher's Exact Test
showed a value of p< 0.05%. When the extra-alveolar time was shorter than 60
minutes and the patient atopic, 27 (87.10%) teeth presented favorable outcome, and
in non-atopic patients, 4 (12.90%) teeth. There was no unfavorable outcome for
extra-alveolar time shorter than 60 minutes and the patient atopic, 1 (100%) tooth in
a non atopic patient under these same conditions. When the extra-alveolar time was
longer than 60 minutes, there was also a lower number of unfavorable cases in

atopic patients, 4 (40%) teeth and 6 (60%) teeth in non atopic patients.

According to the results of this study, a correlation between favorable outcome

and atopy, could be verified under the conditions of this study. Atopic patients
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presented more favorable outcomes. However, more researches must be done

relating replantation outcome and patient’s immunological profile.
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Tables

Table 1: Relationship between outcome of replanted teeth and atopy.

35

OUTCOME QUANTITY ATOPY TOTAL
present |  absent
vorable Number of teeth 33 13 46
Percentage 71,74 28,26 100
e orable Number of teeth 4 7 11
Percentage 36,36 63,64 100
o Number of teeth 37 20 57
ota Percentage 64,91 35,09 100
Table 2: Relationship between outcome of replanted teeth and extra-alveolar time
EXTRA-ALVEOLAR TIME
OUTCOME QUANTITY Less than 60’ | More than 60’ TOTAL
Number of teeth 31 15 46
favorable

Percentage 67.39 33,61 100
Number of teeth 1 10 11
unfavorable Percentage 9,09 90,91 100
o Number of teeth 32 25 57
ota Percentage 56,14 43,86 100




Table 3: Relationship between outcome of replanted teeth and age group

36

AGE GROUP
OUTCOME QUANTITY 7a12years | 13a18years | 19yearsoldor | TOTAL
old old more
Number of teeth
15 28 3 46
favorable
Percentage
32,60 60,88 6,52 100
Number of teeth
8 3 0 11
unfavorablel
Percentage
72,73 27,27 0 100
Number of teeth
23 31 3 57
total
Percentage 40,35 54,39 5,26 100

Table 4: Relationship between outcome of replanted teeth and extra-alveolar time and atopy.

EXTRA- ATOPY
OUTCOME ALVEOLAR QUANTITY Present Absent TOTAL
TIME
’ Number of teeth o7 4 31
Less than 60 Percentage
favorable g 87,1 12,9 100
’ Number of teeth 6 9 15
More than 60 Percentage
9 40 60 100
Number of teeth
Less than 60’ 0 1 1
Percentage 0 100 100
unfavorable
N
, umber of teeth 4 6 10
More than 60
Percentage 40 60 100




APENDICE A - INSTRUMENTO DE COLETA DE DADOS

Histdria do trauma e reimplante do dente avulsionado

Nome

Telefone

Sexo

Data de nascimento
Idade do paciente
Causa do acidente
Dentes avulsionados
Data do trauma
Hora do trauma
Data do reimplante
Hora do reimplante
Tempo extra-alveolar

Meio de conservacao do dente até o reimplante

Historia endodéntica do dente reimplantado

Datas e procedimentos endodédnticos do dente avulsionado
Datas e avaliagdo clinica e radiografica do dente avulsionado

Evolucéao favoravel do dente reimplantado? Sim ou nao

Histéria alérgica do paciente

Nome

Idade do paciente

37



Sexo

Profisséo

Procedéncia

Doenca alérgica prévia? Qual?

Doenca alérgica atual? Qual?

Fatores alérgicos precedentes? Quais?

Alergia a fatores ambientais ? Quais?

Alergia a medicamentos? Quais?

Alergia a alimentos? Quais?

Antecedentes alérgicos de familiares: méae, pai, irméos, tios? Sim ou ndo

Confirmacao de atopia pelo Prick Test? Sim ou néo

38



APENDICE B - EXEMPLOS FOTOGRAFICOS DO PRICK-TEST

39

Resultado negativo na pele Resultado positivo na pele
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sy WL D

Resultado positivo no papel

Resultado negativo no papel
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APENDICE C — TABELA DAS MEDIDAS DO PRICK-TEST NA PELE, PAPEL E
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As situagdes de urgéncia provocadas por traumatismo envolvendo a boca e
os dentes quase sempre se transformam em experiéncias dramaticas para as
criancas afetadas, familiares e socorristas. As estatisticas mostram que
aproximadamente 14% das criangas e adolescentes passam de alguma forma, por

estas situagdes (1).

Um dos mais complicados e controversos traumatismos de dentes permanentes é a
avulsdo, que consiste na saida do dente para fora do alvéolo, e cuja incidéncia varia entre

0,5 a 16% das lesdes traumaticas (2-4).

A maioria dos dentes avulsionados ocorre em criangas e adolescentes (5),
principalmente nos incisivos superiores (3,6-9). Nesta idade a condi¢gao do ligamento
periodontal do dente em erupgcdo ou recém irrompido e a elasticidade do osso
alveolar favorecem a avulsdo (10). O reimplante do dente avulsionado € a melhor
solucao estética e funcional, se manipulado corretamente. Além disto, evita traumas
psicolégicos pela perda precoce do dente mantém o espaco e retarda a resolugao

protética (11).

As causas estio invariavelmente relacionadas a pratica de esportes, como futebol,
ciclismo, skate, entre outras. Os acidentes ocorrem principalmente na escola durante o

periodo de recreagio ou no tempo livre da crianga, na rua ou em casa (3,5).

O sucesso do tratamento do reimplante dentario consiste na permanéncia do dente
avulsionado e reimplantado em seu respectivo alvéolo pelo maior periodo de tempo
possivel(3,12-16). Esta relacionado com o tempo que se leva para reimplanta-lo, ou seja,
tempo extra-alveolar, além do seu manejo, técnica de reimplante, meio de transporte do
dente, tratamento de superficie radicular e endodéntico, contencdo, uso de medicacao

sistémica e proservacao (3,13-19).

No entanto, fundamental é a consciéncia de que o tempo de um dente avulsionado
fora do alvéolo é inversamente proporcional a possibilidade de sucesso (10). Apesar das
evidéncias indicarem que o reimplante dentario deve ser realizado nos primeiros 5 minutos
para que haja a regeneracado do ligamento periodontal e o retorno de fungbées normais do
dente (10), isto normalmente nao ocorre devido a falta de treinamento das pessoas que
socorrem, relutancia em causar mais dor ou medo na crianga, ou a colocacgéo incorreta do
dente no alvéolo (20). Dai a necessidade de educacgao e conscientizagdo da populagao por
meio de campanhas educativas sobre os procedimentos de emergéncia a serem realizados
(18,19).
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A presenca de pré-cemento integro e cementoblastos vitais na superficie radicular do
dente reimplantado é considerada um fator protetor de reabsorcao, devido a manutengao da
saude das células presentes no ligamento periodontal (21-25). Assim sendo, recentemente
tem se dado atencgao ao fato que o dente avulsionado fica frequentemente exposto ao meio
externo e é muitas vezes manipulado inadequadamente, envolto em papel ou tecido até o
seu reimplante. Estudos demonstraram que apos a estocagem do dente em meio seco por
mais de 15 minutos, as células precursoras existentes no ligamento periodontal ficam
incapazes de dividir-se e diferenciar-se em fibroblastos. Apés 30 minutos em meio seco, as

células do ligamento necrosam (26-30).

As células do ligamento que sdo adequadamente estocadas podem manter sua
vitalidade por periodos prolongados, porém perdem a sua capacidade de se diferenciar em
fibroblastos e desempenhar as fungdes normais das células do ligamento periodontal. Além
disso, as células do ligamento presas ao osso alveolar sofrem também ruptura pela avulsao,
tendo assim sua capacidade de contribuir para a regeneragdo do novo ligamento diminuida
(30). A destruicao do micro ambiente e a falha na sua reconstituicao parecem ser razbes

significativas para haver o reparo e nao a regeneragao apoés a injuria (22).

Existem poucos estudos dos mecanismos moleculares e imunoldgicos envolvidos na

reabsorg¢ao dentaria apds o traumatismo (31).

O mecanismo de regeneragao apos o reimplante de um dente avulsionado ainda nao
esta bem compreendido. Acredita-se, no entanto, que a reabsorg¢ao parcial ou total da raiz
dentaria também esta associada com anormalidades 6sseas que produzem um local atipico
para a regeneracao normal (31). No entanto, o fator de crescimento de fibroblastos (bFGF,
FGF-2) facilita a cura e a regeneracao do ligamento periodontal em defeitos ésseos

alveolares experimentais, sendo um instrumento terapéutico viavel (32).

Existe um mecanismo celular comum na reabsorcdo dos tecidos
mineralizados como o0sso e dente (33). As células mais importantes envolvidas na
fase de reabsor¢cao propriamente dita sdo os osteoblastos, que sdo as células
responsaveis pela formacao dssea e os cementoblastos, que formam o cemento. As
células reabsortivas sdo os osteoclastos, cementoclastos e odontoclastos, que serao
chamados genericamente de clastos, devido as similaridades encontradas nestas
células (5,33,34).
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A dentina possui um potencial para alterar as fung¢des celulares no micro-
ambiente dente-ligamento periodontal, porém os mecanismos de acdo permanecem
ainda pouco compreendidos, especialmente como estas células interagem com o
tecido dentario e se a liberagdo de moléculas dentinarias contribui para a
manutengdo da reabsor¢cédo ou indugdo do reparo durante a exposi¢céo patologica
(35-40). Outro fator a ser considerado € a importancia das bactérias ou moléculas
moduladoras do processo de reabsor¢cdo e aposi¢cao 6ssea presentes no ligamento
periodontal, que poderiam ou ndo alterar o curso da doenga (41). Alguns pontos a
este respeito devem ser levados em conta: qual o tipo de células ativadas no
processo, qual a natureza de seus receptores e finalmente se existe agao direta ou
dependente de fatores que modulem a cinematica 6ssea como citocinas, fatores de
crescimento, hormonios ou outros componentes extracelulares (42). Foi determinado
que os constituintes dentarios tém um papel ativo na reabsorcdo radicular,
induzindo respostas imunoldgicas especificas e ndo especificas. Ocorre a tentativa
de contenc¢ao do antigeno, mas por outro lado, ocorre a destruicado do tecido duro

pela propria reagao inflamataria (35).

Atualmente ja ndo mais se discute a participagao do sistema imunoldgico nos
processos de reabsorcdo de tecido dsseo. Ja foi demonstrada a participagdo da
resposta imune inata, por meio da comprovacao da presenca de diversas citocinas
desta fase, como a interleucina 1 (IL1) e fator de necrose tumoral (TNF) no
ligamento periodontal (43). Foi demonstrada também, a atuacdo de componentes
desta resposta em perfil imunoldgico Th1 (linfécito T helper 1) na doenga
periodontal (44-47) e a importancia das citocinas de perfil Th1 e Th2 (linfécito T
helper 2) na homeostase do osso alveolar (48). Entretanto, poucas informagbes
especificas sobre a atuacdo da resposta imune adquirida na reabsor¢ao dentaria
que ocorre quando um dente € avulsionado e reimplantado sédo encontradas na

literatura.
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Eventos que ocorrem no alvéolo quando um dente é avulsionado e

reimplantado

Primeiramente ocorrera o rompimento de vasos, do ligamento periodontal e
morte celular. Neste momento, bactérias e outros microrganismos existentes na
boca penetram no alvéolo, iniciando a cascata de coagulagdo, com a clivagem do
fator de Hagman, por meio do contacto de bactéria gram-negativas. O Fator de
Hagman clivado pode agir sobre o cininogénio de alto peso molecular e Fator Xl e
este ativado, participa da Cascata de Coagulagdo. A quebra do cininogénio de alto
peso molecular leva a formacdo da bradicinina, que aumenta a permeabilidade
vascular e a degranulagdo de mastdcitos, a producéo da fosfolipase A, entre outras
atividades. A vaso-dilatagcdo causada e o aumento da permeabilidade vascular
levam a saida de proteinas e liquido plasmatico do vaso sanguineo levando ao
aumento da viscosidade sanguinea e consequente redu¢do na velocidade do fluxo
sanguineo. Ocorre entdo uma inversao das correntes celulares e os leucdcitos
passam a ocupar uma posicdo mais periférica dentro do vaso com consequente
saida de células leucocitarias pelas jungdes endoteliais (diapedese) para o meio
intersticial (49).

Aproximadamente duas horas apdés, os neutrofilos, que sdo mais ageis e mais
numerosos, chegam ao local, atraidos pelo exsudato. Eles sdo encontrados nas
primeiras 24 a 72 horas. Apos 8 a 12 horas da agressédo ocorre a chegada dos
macrofagos. Ao contrario dos neutrodfilos, os macréfagos tém vida mais longa e
varias fungdes, entre elas: fagocitar grandes e pequenas particulas, produzir
substancias para o meio extracelular como as citocinas, fatores de crescimento,
produtos do acido araquiddnico, além de outros mediadores quimicos. Entra em
agcao o Sistema complemento, que constitui um complexo molecular que atua de
forma complementar aos anticorpos, dai sua denominacdo. A Via Classica do
complemento é desencadeada por imunoglobulinas, enquanto que a Via Alternativa
€ ativada por microrganismos. Ambas culminam na destruigdo do microorganismo
pelo rompimento de sua membrana celular por um complexo molecular chamado de
Complexo de Ataque a Membrana (MAC). Durante estas duas vias, ocorre a

producao de subprodutos capazes também de induzir a reagao inflamatéria, como o
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C3a e o0 Cha, que induzem a ativagao dos mastdcitos e atracdo de neutrdfilos para o
local. A histamina € um dos principais produtos gerados neste processo da fase

imediata e € o mantenedor da vaso-dilatagao (49).

Este mesmo processo, apos seis horas, vai ser responsavel pela produgao de
prostaglandinas, leucotrienos, citocinas como IL4, da fase tardia da inflamacdo. As
citocinas sao sequéncias de aminoacidos capazes de interar-se com receptores
especificos de membranas celulares. As principais citocinas da resposta imune
imediata sdo a interleucina-1 (IL1) e o fator de necrose tumoral (TNF). Os fatores de
crescimento, que sdo um subgrupo das citocinas, atuam na diferenciacdo e ou
proliferagdo celular e na produgéo especifica de algum produto celular. O estresse
celular também aumenta a permeabilidade celular ao calcio, o que estimula a
fosfolipase A2 ou C, mobilizando o acido araquidénico das membranas celulares, o
qual sofre agédo das cicloxigenases ou lipoxigenases, gerando as prostaglandinas e

os leucotrienos, respectivamente (ciclo metabdlico do acido araquidénico) (50).

O exsudato formado no local é entdo composto por fibrinas, plasminas,
cininas, imunoglobulinas, fatores do complemento, prostaglandinas, leucotrienos,
citocinas e fatores de crescimento, originados de células teciduais locais em
condigdes de estresse, além do aumento do infiltrado tissular por leucdcitos, perda
das fibras colagenas perivasculares e proliferacdo do epitélio juncional (45-47).
Durante os estagios iniciais, o infiltrado inflamatério de células T € predominante,
enquanto que na lesdo estabelecida, as células B se tornam mais comuns. Estas
mudangas significam uma alteragdo local dos eventos imunoreguladores do
hospedeiro (51). O curso da reabsor¢do dentaria depende de uma complexa
interacdo entre as células 6sseas, dentarias e inflamatdrias dos tecidos adjacentes.
Os extratos dentinarios desencadeiam uma migracao leucocitaria in vivo em tempo e
dose dependentes e in vitro, a sintese de acido nitrico (NO), TNF-alfa e IL1 pelos
macrofagos. O fator de crescimento tumoral-beta (TGF- B) facilita a adesao
leucocitaria as paredes dos vasos e a Matriz Extra-Celular (ECM) nos sitios

inflamatdrios, por aumento da expressao de integrinas (35).

Os clastos se instalam. Os osteoblastos e cementoblastos possuem

receptores especificos para os mediadores da inflamacgao, recebendo estimulos via
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citocinas, fatores de crescimento e produtos do acido araquiddnico, e liberando
fatores soluveis direcionados para os clastos. Também expdem em suas
membranas plasmaticas os receptores que ativardao pré-clastos e osteoclastos
maduros, mediando desta forma e localmente o trabalho de reabsorcao de tecido

dentario e 6sseo, quando o dente for reimplantado (34).

Expressos na superficie da membrana celular destes varios tipos de células
encontram-se receptores que promoverao o contacto célula a célula indispensavel
para a ativagdo e desativagdo dos clastos. Sdo chamados de RANK (receptor
ativador de NF-kB), RANKL (receptor ativador de NF-kB ligante), OPG
(osteoprotegerina) os quais possuem efeitos reguladores no metabolismo dos
tecidos duros (21,23,51-57). O receptor RANK esta expresso em altos niveis em
precursores osteoclasticos e em osteoclastos e cementoclastos, e € exigido para a
ativacao e diferenciagcao dos osteoclastos. O seu ligante, o RANKL, que é uma
proteina transmembrana expressa em varios tipos celulares, especialmente em
osteoblastos e células T ativadas, forca a célula a interagir fisicamente com os
precursores dos osteoclastos e cementoclastos e se liga ao seu receptor RANK para
induzir a reabsorcéo de tecido duro. O RANKL pode ser clivado e sua forma soluvel
€ ativa, sendo também considerado um efetor direto nas fung¢des osteoclasticas. A
OPG, expresso por osteoblastos, cementoblastos inibe a reabsor¢do de osso ou
dente se ligando com grande afinidade ao seu ligante RANKL, prevenindo assim que
este se ligue ao seu receptor RANK. O sistema é regulado por proteinas, citocinas e
hormonios calciotropicos e parece ter importdncia na modulacdo do sistema
imunoldgico. Células apresentando RNA mensageiro (MRNA) para RANKL com
estimulo de citocinas como IL1-f, TNF-a, IL17, promovem inflamagéo e reabsorgéo.
OPG, IL4, IL10 e CTLA-4 inibem a inflamacgéao e a osteoclastogénese (58,59).

Além destes fatores, deve-se considerar que a cavidade bucal esta exposta a
um grande numero de bactérias gram-positivas e gram-negativas, mas pouco se
sabe como a homeostase imunoldgica € mantida neste local. Sabe-se, porém, que
estas bactérias produzem lipopolissacarideos (LPS) que sdo reconhecidos pelos
receptores Toll-like (TLR), que desempenham um papel critico no inicio da resposta

inata do organismo a invasao de patdgenos. Estes receptores reconhecem motivos
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estruturais altamente conservados expressos somente em microrganismos
patogénicos, chamados de “pathogen—associated microbial patterns” (PAMPs). Os
PAMPs incluem varios componentes da parede celular microbiana, como o LPS,
peptideoglicanos e lipopeptideos, bem como flagelina, DNA bacteriano e RNA viral
dupla fita. A estimulagdo dos TLRs pelos PAMPs inicia a cascata de sinalizagdo que
envolve diversas proteinas (60). Esta cascata de sinalizagdo leva a ativagao da
transcricdo do fator NF-kB, o qual induz a secreg¢ao de citocinas pro-inflamatérias e

citocinas efetoras que direcionam a resposta imune adaptativa.

Foi demonstrado que os cementoblastos expressam mRNA para os TLRs e
CD14, capazes de aumentar a resposta imunolégica ao LPS. Assim sendo, os
cementoblastos participariam do processo imunoldgico colaborando
consequentemente com a resposta inflamatoria. O mesmo acontecendo com os
mondcitos e linfécitos B, estimulando varios mediadores inflamatoérios. A produgao
destes fatores pode aumentar a capacidade de expressdo de RANKL em leucdcitos
e a inducao de ostedlise. O LPS entdo aumenta nos osteoblastos a producdo de
RANKL, IL1, PGE, e TNF-a, cada um induzindo a atividade, viabilidade e
diferenciagao clastica. Ele induz a expressdo de TNF-a e IL1- em precursores de
osteoclastos, independentemente se eles foram ou nao pré-tratados com RANKL.
Altera a atividade de RANKL por reduzir a expressdo de RANK e receptores de fator
de estimulagao de colbnias de macrofagos (M-CSF), e estimula a osteoclastogénese
em células pré-tratadas com RANKL via TNF-a (61). As células apresentadoras de
antigenos (APCs) do epitélio gengival também podem processar bactérias e
apresenta-las as células T CD4 através do Complexo de Histocompatibilidade
Principal de classe Il (MHC I1l), e estimular a resposta do sistema imune adaptativo

(62), potencializando a reagéo.

As células T CD4+ podem ser subdivididas em duas populagdes efetoras
distintas, Th1 e Th2. ThO pode ser uma populagao distinta e efetora, ou um estagio
intermediario da diferenciacao das células T CD4+ em Th1 e Th2. As células Th1
sdo tipicamente, produtoras de INF-y (interferon-y), IL2, TNF-f e TNF-a sendo
essenciais para o estabelecimento de respostas imunes celulares. As células Th2

produzem, caracteristicamente, IL4, IL5, IL10, IL13 e sdo importantes indutoras da
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sintese de IgE por células B, participando, principalmente, das alergias e infec¢des
por helmintos, participando do perfil anti-inflamatério (59,63-65). Entdo, o paciente
atoépico possue um perfil imunolégico predominantemente Th2. Para a sua correta
avaliagdo, os pacientes devem apresentar sinais ou sintomas de atopia pessoal e
familiar, assim como terem comprovacao pelo teste cutdneo para avaliacdo de

atopia, o Prick-test (66).

Este teste é selecionado por ser um teste cutdaneo primariamente
confirmatorio para os anticorpos IgE alérgeno-especificos, que sdo usados para
diagnostico de doengas alérgicas em humanos (66). Dermatophagoides
pteronyssinus, Dermatophagoides farinae, Blomia tropicalis, Lollium perene, Fungos

Ill, séo os alérgenos mais frequentes (67-69).

As células T CD4 que ativam os macrofagos desempenham papel vital na
defesa do hospedeiro contra aqueles patdégenos intra e extracelulares que resistem
a morte em macréfagos nao ativados. A ativagdo de macréfagos € mediada por
sinais de membrana emitidos pelas células Th1 e pela citocina ativadora de
macrofagos, INF-y, que €& secretada por tais células. Uma vez ativados, os
macrofagos podem matar as bactérias intracelulares e ingeridas, mas também pode
causar lesdo tissular local, o que explica porque essa atividade deve ser
rigorosamente regulada pelas células T. As células Th1 produzem grande
quantidade de citocinas e outras moléculas de superficie que ndo apenas ativam
macrofagos infectados como também podem matar macréfagos envelhecidos
cronicamente infectados, estimular a produgédo de novos macréfagos na medula
0ssea e recrutar macrofagos novos para os locais de infecgdo. Como resultado, as
células Th1 tém um papel central no combate e na coordenagdo da defesa do
hospedeiro contra certos agentes infectantes intracelulares. As células Th2 sao
essenciais na ativacdo das células B, para secretarem anticorpos mediadores das

respostas imunes humorais dirigidas contra germes extracelulares (63, 64,70,71).

Porém, com o tempo e efetividade destas reacdes, por meio da fagocitose de
células mortas, de fibras, contengdo dos microrganismos que adentraram no alvéolo
e diminuicdo do exsudato, se dara inicio a homeostase no local, podendo ocorrer o
reparo (3,10,72).
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ANEXO A - RECOMENDAGOES DA AMERICAN ASSOCIATION OF
ENDODONTISTS (2004) PARA TRATAMENTO DE DENTES TRAUMATIZADOS



TABLE 3. Treatment guidelines for avulsed permanent teeth with closed apex
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Diagnosis and
clinical situation

The tooth has
already been
replanted.

The tooth has been
kept in special
storage media, milk,
saline or saliva. The
extra-oral dry time is
<60 minutes.

Extra-oral dry time is
>60 minutes.

Treatment

Clean affected area with
water spray,

saline or chlorhexidine.
Do not extract the tooth
(SA).

If contaminated, clean
the root surface and
apical foramen with a
stream of saline.

Remove the coagulum
from the socket with a
stream of saline.

Examine the alveolar
socket. If there is a
fracture in the socket
wall, reposition it with a
suitable instrument.

Replant slowly with slight
digital pressure (A).

Remove debris and
necrotic periodontal
ligament. Remove the
coagulum from the
socket with a stream of
saline. Examine the
alveolar socket. If there
is a fracture of the socket
wall, reposition it with a
suitable instrument.
Immerse the tooth in any
available sodium fluoride
solution for a minimum of
5 minutes. Replant
slowly with slight digital
pressure (SA).

Additional treatment

Suture gingival laceration, specially in the cervical
area. Verify normal position of the replanted tooth

radiographically

Apply a flexible splint for 1-2 weeks

Suture gingival
laceration, especially in
the cervical area. Verify
normal. position of the
replanted tooth
radiographically. Apply a
flexible splint for 4-6
weeks.

Antibiotics

Administer systemic antibiotics: Doxycycline 2x per day for 7 days at appropriate
dose for patient age and weight, or penicillin 4x per day for 7 days at appropriate
dose for patient age and weight.

Refer to physician to evaluate need for a tetanus booster if avulsed tooth has
come in contact with soil or if

tetanus coverage is uncertain.

Patient instruction

Soft diet for 2 weeks.

Brush teeth with a soft toothbrush after each meal.

Use a chlorhexidine mouthrinse (0.12%) twice a day for 1 week.

Follow up (see Table 5)

Treatment urgency: A = Acute (within a few hours) SA = Subacute (within 24
hours) D = Delayed (more than one day)

Treatment urgency: A = Acute (within a few hours) SA = Subacute (within 24 hours) D = Delayed (more than

one day)



TABLE 4. Treatment guidelines for avulsed permanent teeth with open apex
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Diagnosis and
clinical situation

The tooth has
already been
replanted.

The tooth has been kept in
special storage media,
milk, saline or saliva. The
extra-oral dry time is <60
minutes.

Extra-oral dry
time is >60
minutes.

Treatment

Clean affected area
with water spray,

saline or
chlorhexidine rinse.

Do not extract the
tooth (SA).

If contaminated, clean the root
surface and apical foramen with
a stream of saline.

Place the tooth in doxycycline
(~100 mg/20 ml saline).

Remove the coagulum from the
socket with a stream of saline.

Examine the alveolar socket. If
there is a fracture to the socket
wall, reposition it with a suitable
instrument.

Replant slowly with slight digital
pressure (A).

Replantation usually
is not indicated.

Additional treatment

Suture gingival laceration, especially in the cervical area.

Verify normal position of the replanted tooth radiographically.

Apply a flexible splint for 1-2 weeks.

Antibiotics

Administer systemic antibiotics: Penicillin V 4x per day for 7 days at appropriate
dose for patient age and weight;

or, for patients not susceptible to tetracycline staining, Doxycycline 2x per day for
7 days at appropriate dose for patient age and weight.

Refer to physician to evaluate need for a tetanus booster if avulsed tooth has

come into contact with soil or tetanus coverage is uncertain.

Patient instruction

Soft diet for 2 weeks.

Brush teeth with a soft toothbrush after each meal.

Use a chlorhexidine mouthrinse (0.12%) twice a day for 1 week.

Follow up (see Table 5)

Treatment urgency: A = Acute (within a few hours) SA = Subacute (within 24 hours) D = Delayed (more than

one day)
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TABLE 5. Follow-up procedures for avulsed permanent teeth

Time Closed apex Open apex
1-2 weeks S: Initiate endodontic treatment S; Intia_te endodontic tregtmgnt or
monitor for revascularization
2-3 weeks (¢ C
3-4 weeks c C
6-8 weeks c C
6 months c c
1 year c C
Yearly for 5 years C C

S = Splint removal C = Clinical and radiographic examination

Possible outcomes:

Closed Apex

(1) Satisfactory outcome - Clinical: asymptomatic, normal mobility, normal sound on
percussion

Radiographic: no periradicular radiolucencies indicative of
progressive external inflammatory root resorption

(>2x normal lamina dura) or loss of lamina dura indicative
of ankylosis and replacement resorption

(2) Unsatisfactory outcome - Clinical: symptomatic and/or high pitch percussion sound

Radiographic: periradicular radiolucencies in the root and
bone, or radiographic replacement of the root with bone

Endodontic treatment: At 7-10 days endodontic treatment should be initiated and calcium hydroxide placed.
Calcium hydroxide can be replaced by gutta-percha when an intact lamina dura can be traced around the entire
root surface. Usually, if the root canal treatment is initiated at the end of the ideal 7-day period, external
inflammatory root resorption is prevented, and obturation can take place within a month. If, however, the
endodontic treatment is initiated when root resorption is already visible, calcium hydroxide is needed for an
extended period before obturation can take place. The status of the lamina dura and the presence of the calcium
hydroxide in the canal should be evaluated every 3 months.




Open Apex
(1) Satisfactory outcome - Clinical: asymptomatic, normal mobility and eruption
pattern, normal sound on percussion, positive sensitivity
test

Radiographic: As with closed apex. Continued root
development, pulp lumen obliteration is very common.

(2) Unsatisfactory outcome - Clinical: symptomatic and/or high pitched percussion
sound, tooth in infra-occlusion

Radiographic: As with closed apex. Root fails to develop;
the pulpal lumen does not change in size.

Endodontic treatment: If revascularization is a possibility, avoid endodontic treatment unless obvious signs of
failure are present. Sensitivity test may take up to 3 months to respond positively. If endodontic treatment is
necessary, follow recommendations for apexification.
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International Association of Dental
Traumatology

Guidelines for the management of traumatic
dental injuries

Updated March, 2007

Prepared by a committee of the International Association of Dental Traumatology:

Marie Therese Flores, Chile(1); Lars Andersson, Kuwait(2); Jens Ove Andreasen, Denmark(3); Leif K.
Bakland, USA(4); Barbro Malmgren, Sweden(5); Fred Barnett, USA(6); Cecilia Bourguignon, France(7);
Anthony DiAngelis, USA(8); Lamar Hicks, USA(9); Asgeir Sigurdsson, Iceland(10); Martin Trope, USA(11);
Mitsuhiro Tsukiboshi, Japan(12); Thomas von Arx, Switzerland(13).

(1) Pediatric Dentistry, Faculty of Dentistry, University of Valparaiso, Chile,
(2) Oral & Maxillofacial Surgery, Faculty of Dentistry, Kuwait University
(3) University Hospital, Copenhagen, Denmark,

(4) Endodontics, School of Dentistry, Loma Linda University, USA

(5) Dept of Pediatrics, Karolinska Institute, Huddinge, Sweden

(6) Albert Einstein Medical Center, Philadelphia, USA

(7) Private Practice, Paris, France

(8) Hennepin County Medical Center, Minneapolis, USA

(9) Endodontics, University of Maryland, Baltimore, USA

(10) Private Practice, Reykjavik, Iceland

(11) Endodontics, University of North Carolina, Chapel Hill, USA

(12) Private Practice, Nagoya, Japan

(13) Oral Surgery and Stomatology, University of Berne, Switzerland

The guidelines represent the current best evidence based on literature research and professional opinion.
As is true for all guidelines, the health care provider must apply clinical judgment dictated by the
conditions present in the given traumatic situation. The IADT does not guarantee favorable s from
following the Guidelines, but using the recommended procedures can maximize the chances of success.
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saline, or saliva.

Tooth with a closed apex

3. Treatment guidelines for avulsed permanent teeth

a. The tooth has already been replanted

b. The tooth has been kept in special storage media (Hank’s Balanced Salt Solution), milk,

The extra-oral dry time is less than 60 minutes
c. Extra-oral dry time longer than 60 minutes

Treatment guidelines for avulsed permanent teeth with closed apex

Clinical situation
(3.1a)

Treatment

Closed apex

The tooth has been

replanted prior to the
patient arriving in the
dental office or clinic.

Clean the area with water spray, saline or chlorhexidine. Do not
extract the tooth. Suture gingival lacerations if present. Verify
normal position of the replanted tooth both clinically and
radiographically. Apply a flexible splint for up to 2 weeks.

Administer systemic antibiotics. Tetracycline is the first choice
(Doxycycline 2x per day for 7 days at appropriate dose for
patient age and weight). The risk of discoloration of permanent
teeth must be considered before systemic administration of
tetracycline in young patients. (In many countries tetracycline is
not recommended for patients under 12 years of age). In young
patients Phenoxymethyl Penicillin (Pen V), in an appropriate
dose for age and weight, can be given as alternative to
tetracycline.

If the avulsed tooth has contacted soil, and if tetanus coverage
is uncertain, refer to physician for evaluation and need for a
tetanus booster.

Initiate root canal treatment 7 to 10 days after replantation and
before splint removal. Place calcium hydroxide as an intra-canal
medicament until filling of the root canal.

Patient instructions

Soft diet for up to two weeks.

Brush teeth with a soft toothbrush after each meal.

Use a chlorhexidine (0,1%) mouth rinse twice a day for 1 week.

Follow-up

See ‘Follow-up procedures for avulsed permanent teeth’ below.
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Clinical situation
(3.1b)

Treatment

Closed apex

The tooth has been
kept in special storage
media (Hank’s
Balanced Salt
Solution), milk, saline,
or saliva. The extra-oral
dry time is less than 60
minutes

If contaminated, clean the root surface and apical foramen with
a stream of saline and place the tooth in saline. Remove the
coagulum from the socket with a stream of saline.

Examine the alveolar socket. If there is a fracture of the socket
wall, reposition it with a suitable instrument.

Replant the tooth slowly with slight digital pressure. Suture
gingival lacerations.

Verify normal position of the replanted tooth both clinically and
radiographically.

Apply a flexible splint for up to 2 weeks.

Administer systemic antibiotics. Tetracycline is the first choice
(Doxycycline 2x per day for 7 days at appropriate dose for
patient age and weight).

The risk of discoloration of permanent teeth must be considered
before systemic administration of tetracycline in young patients.
(In many countries tetracycline is not recommended for patients
under 12 years of age). In young patients Phenoxymethyl
Penicillin (Pen V), at appropriate dose for age and weight, can
be given as alternative to tetracycline.

If the avulsed tooth has contacted soil, and if tetanus coverage
is uncertain, refer the patient to a physician for evaluation and
need for a tetanus booster.

Initiate root canal treatment 7 to 10 days after replantation and
before splint removal. Place calcium hydroxide as an intra-canal
medicament until filling of the root canal.

Patient instructions

Soft diet for up to two weeks.
Brush teeth with a soft toothbrush after each meal.
Use a chlorhexidine (0,1%) mouth rinse twice a day for 1 week.

Follow-up

See ‘Follow-up procedures for avulsed permanent teeth’ below.
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Clinical situation
(3.1¢)

Treatment

Closed apex

Extra-oral dry time
longer than 60 minutes

Delayed replantation has a poor long term outcome. The
periodontal ligament will be necrotic and not expected to heal.
The goal in doing delayed replantation is to promote alveolar
bone growth to encapsulate the replanted tooth. The expected
eventual is ankylosis and resorption of the root. In children
below the age of 15, if ankylosis occurs, and when the
infraposition of the tooth crown is more than 1mm, it is
recommended to perform decoronation to preserve the contour
of the alveolar ridge.

The technique for delayed replantation is:

1. Remove attached necrotic soft tissue with gauze.

2. Root canal treatment can be done on the tooth prior to
replantation, or it can be done 7-10 days later as for
other replantations.

3. Remove the coagulum from the socket with a stream of
saline. Examine the alveolar socket. If there is a fracture
of the socket wall, reposition it with a suitable
instrument.

4. Immerse the tooth in a 2% sodium fluoride solution for
20 minutes

5. Replant the tooth slowly with slight digital pressure.
Suture gingival laceration. Verify normal position of the
replanted tooth clinically and radiographically.

6. Stabilize the tooth for 4 weeks using a flexible splint.

Administration of systemic antibiotics, see 3.1b.

Refer to physician for evaluation of need for a tetanus booster if
the avulsed tooth has contacted soil or tetanus coverage is
uncertain.

Patient instructions

Soft diet for up to two weeks.
Brush teeth with a soft toothbrush after each meal.
Use a chlorhexidine (0,1%) mouth rinse twice a day for 1 week.

Follow-up

See ‘Follow-up procedures for avulsed permanent teeth’ below.
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Treatment guidelines for avulsed permanent teeth with open apex

Tooth with open apex

a. The tooth has already been replanted

b. The tooth has been kept in special storage media (Hank’s Balanced Salt Solution), milk,

saline, or saliva.

The extra-oral dry time is less than 60 minutes

c. Extra-oral dry time longer than 60 minutes

Clinical situation
(3.2a)

Treatment

Open Apex

The tooth has already
been replanted prior to
the patient arriving in
the dental office or
clinic.

Clean the area with water spray, saline or chlorhexidine. Do not
extract the tooth. Suture gingival lacerations if present. Verify
normal position of the replanted tooth both clinically and
radiographically. Apply a flexible splint for up to 2 weeks.

Administer systemic antibiotics. For children 12 years and
younger: Penicillin V at an appropriate dose for patient age and
weight. For children older than 12 years of age, where there is
little risk for tetracycline discoloration: Tetracycline (Doxycycline
2x per day for 7 days at appropriate dose for patient age and
weight).

Refer the patient to a physician for evaluation of need for a
tetanus booster if avulsed tooth has contacted soil or tetanus
coverage is uncertain.

The goal for replanting still-developing (immature) teeth in
children is to allow for possible revascularization of the tooth
pulp. If that does not occur, root canal treatment may be
recommended — see ‘Follow-up procedures for avulsed
permanent teeth’ below.

Patient instructions

Soft diet for up to two weeks.
Brush teeth with a soft toothbrush after each meal.
Use a chlorhexidine (0,1%) mouth rinse twice a day for 1 week.

Follow-up

See ‘Follow-up procedures for avulsed permanent teeth’ below.
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Clinical situation
(3.2b)

Treatment

Open Apex

The tooth has been
kept in special storage
media (Hank’s
Balanced Salt
Solution), milk, saline,
or saliva. The extra-oral
dry time is less than 60
minutes

If contaminated, clean the root surface and apical foramen with
a stream of saline. Remove the coagulum from the socket with
a stream of saline and then replant the tooth. If available, cover
the root surface with minocycline hydrochloride microspheres
(ArestinTM, OraPharma Inc.) before replanting the tooth.

Examine the alveolar socket. If there is a fracture of the socket
wall, reposition it with a suitable instrument. Replant the tooth
slowly with slight digital pressure. Suture gingival lacerations,
especially in the cervical area. Verify normal position of the
replanted tooth clinically and radiographically. Apply a flexible
splint for up to 2 weeks.

Administer systemic antibiotics. For children 12 years and
younger: Penicillin V at appropriate dose for patient age and
weight. For children older than 12 years of age, where there is
little risk for tetracycline discoloration: Tetracycline (Doxycycline
2x per day for 7 days at appropriate dose for patient age and
weight).

Refer to physician for evaluation of need for a tetanus booster if
avulsed tooth has contacted soil or tetanus coverage is
uncertain.

The goal for replanting still-developing (immature) teeth in
children is to allow for possible revascularization of the tooth
pulp. If that does not occur, root canal treatment may be
recommended — see ‘Follow-up procedures for avulsed
permanent teeth’ below.

Patient instructions

Soft diet for up to two weeks.
Brush teeth with a soft toothbrush after each meal.
Use a chlorhexidine (0,1% ) mouth rinse twice a day for 1 week.

Follow-up

See ‘Follow-up procedures for avulsed permanent teeth’ below.
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Clinical situation
(3.2c)

Treatment

Open Apex

Extra-oral dry time
longer than 60 minutes

Delayed replantation has a poor long-term outcome. The
periodontal ligament will be necrotic and not expected to heal.
The goal in doing delayed replantation of immature teeth in
children is to maintain alveolar ridge contour. The eventual is
expected to be ankylosis and resorption of the root. It is
important to recognize that if delayed replantation is done in a
child, future treatment planning must be done to take into
account the occurrence of tooth ankylosis and the effect of
ankylosis on the alveolar ridge development. If ankylosis occurs,
and when the infraposition of the tooth crown is more than 1mm,
it is recommended to perform decoronation to preserve the
contour of the alveolar ridge.

The technique for delayed replantation is:

1. Remove attached necrotic soft tissue with gauze.

2. Root canal treatment can be done on the tooth prior to
replantation through the open apex.

3. Remove the coagulum from the socket with a stream of
saline. Examine the alveolar socket. If there is a fracture
of the socket wall, reposition it with a suitable instrument.

4. Immerse the tooth in a 2% sodium fluoride solution for 20
minutes

5. Replant the tooth slowly with slight digital pressure.
Suture gingival laceration. Verify normal position of the
replanted tooth clinically and radiographically.

6. Stabilize the tooth for 4 weeks using a flexible splint.

Administration of systemic antibiotics, see 3.1b.

Refer the patient to a physician for evaluation of need for a tetanus
booster if the avulsed tooth has contacted soil or tetanus coverage is
uncertain.

Patient instructions

Soft diet for up to two weeks.
Brush teeth with a soft toothbrush after each meal.
Use a chlorhexidine (0,1%) mouth rinse twice a day for 1 week.

Follow-up

See ‘Follow-up procedures for avulsed permanent teeth’ below.

Follow-up procedures for avulsed permanent teeth
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Root canal treatment

If root canal treatment is indicated (teeth with closed apex), the ideal time to begin treatment

is 7-10 days post-replantation. Calcium hydroxide is recommended for intra canal medication

for up to one month followed by root canal filling with an acceptable material. An exception is

a tooth that has been dry for more than 60 minutes before replantation — in such cases the

root canal treatment may be done prior to replantation.

In teeth with open apexes, that have been replanted immediately or kept in appropriate

storage media, pulp revascularization is possible. Root canal treatment should be avoided

unless there is clinical and radiographic evidence of pulp necrosis.

Clinical control

Replanted teeth should be monitored by frequent controls during the first year (once a week

during the first month, 3, 6, and 12 months) and then yearly thereafter. Clinical and

radiographic examination will provide information to determine . Evaluation may include the

findings described below.

Favorable

1. Closed apex: Asymptomatic, normal mobility, normal percussion sound. No

radiographic

evidence of resorption or periradicular osteitis; the lamina dura should appear normal.

2. Open apex: Asymptomatic, normal mobility, normal percussion sound. Radiographic

evidence of arrested or continued root formation and eruption. Pulp canal obliteration

is the rule.
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Unfavorable

1. Closed apex: Symptomatic, excessive mobility or no mobility (ankylosis) with high

pitched percussion sound. Radiographic evidence of resorption (inflammatory,

infection-related resorption, or ankylosis-related replacement resorption).

2. Open apex: Symptomatic, excessive mobility or no mobility (ankylosis) with high

pitched percussion sound. In the case of ankylosis, the crown of the tooth will

appear to be in an infra-occlusal position. Radiographic evidence of resorption

(inflammatory, infection-related resorption, or ankylosis-related replacement
resorption)

Splinting guidelines for tooth/bone fractures and luxated/avulsed teeth

A. Splinting times

Type of injury Splinting time
Subluxation 2 weeks
Extrusive luxation 2 weeks
Avulsion 2 weeks
Lateral luxation 4 weeks

Root fracture (middle third) 4 weeks
Alveolar fracture 4 weeks

Root fracture (cervical third) 4 months

B. Type of splints

1. Wire-composite splint
2. TTS (Titanium trauma splint)
3. Unfilled resin (Protemp®, Luxatemp®, Isotemp®, Provipond®)

© The International Association of Dental Traumatology (IADT)
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Updated July 2007

CONTENT

The Journal of Periodontology publishes articles relevant to the science and practice of periodontics

and related areas. Manuscripts are accepted for consideration with the understanding that text, figures,
photographs, and tables have not appeared in any other publication, except as an abstract prepared and
published in conjunction with a presentation by the author(s) at a scientific meeting, and that material has been
submitted only to this journal.

MANUSCRIPT CATEGORIES AND SPECIFIC FORMATS

Submissions to the Journal of Periodontology should be limited to one of the categories defined below.

Specific information regarding length and format is provided for each category. Please also refer to the
instructions provided under Manuscript Submission, Preparation, and Format. All manuscripts will be reviewed by
the Editors for novelty, potential to extend knowledge, and relevance to clinicians and researchers in the field.
Some manuscripts will be returned without review, based on the Editors’ judgment of the appropriateness of the
manuscript for the Journal of Periodontology.

ORIGINAL ARTICLES

These are papers that report significant clinical or basic research on the pathogenesis, diagnosis, and

treatment of the different forms of periodontal disease. Papers dealing with design, testing, and other features of
dental implants are also included.

Format

Original articles must be limited to 4,000 words (excluding the abstract, references, and figure legends). The
reference list should not exceed 50 references, and the combined number of figures and tables must be 6 or
fewer. Multi-panel figures are acceptable.

Abstract

All original articles should be submitted with a structured abstract, consisting of no more than 250 words and the
following four paragraphs:

* Background: Describes the problem being addressed.

* Methods: Describes how the study was performed.

* Results: Describes the primary results.

* Conclusions: Reports what authors have concluded from these results, and notes their clinical implications.
Introduction

The Introduction contains a concise review of the subject area and the rationale for the study. More detailed
comparisons to previous work and conclusions of the study should appear in the Discussion section.

Materials and Methods

This section lists the methods used in the study in sufficient detail so that other investigators would be able to
reproduce the research. When established methods are used, the author need only refer to previously published
reports; however, the authors should provide brief descriptions of methods that are not well known or that have
been modified. Identify all drugs and chemicals used, including both generic and, if necessary, proprietary names
and doses. The populations for research involving humans should be clearly defined and enrollment dates
provided.

Results

Results should be presented in a logical sequence with reference to tables, figures, and illustrations as
appropriate.

Discussion

New and possible important findings of the study should be emphasized, as well as any conclusions that can be
drawn. The Discussion should compare the present data to previous findings. Limitations of the experimental
methods should be indicated, as should implications for future research. New hypotheses and clinical
recommendations are appropriate and should be clearly identified. Recommendations, particularly clinical ones,
may be included when appropriate.

STATE OF THE ART REVIEWS

These are focused reviews of basic and clinical science related to periodontics and implant dentistry. These
reviews should be concise and address an important and timely clinical question. The review should be based on
a critical assessment of the literature, and may include data or examples from the research or clinical experience
of the author(s).

Authors should discuss clinical relevance and future projections. At-large submissions will be considered, but
authors should contact the Editor-in-Chief before developing a manuscript to avoid duplicating a topic already in
preparation. Papers should be balanced, literature-based reviews that are concise (2,000 to 3,000 words) with
about 100 key references. Articles should be written at a level instructive to Journal readers. For example, clear
definitions of abbreviations and a glossary of terms may be useful for defining highly technical or new terminology.
Since critical reviews require selection of reports and interpretation of data, authors should not have a financial
interest in the companies making products or providing services described in the review.
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Format

Abstract

The abstract should summarize the main conclusions of the review in 350 words or less.

Introduction

A question or series of related questions to be addressed should be given; rationales for asking these questions
and why the questions are timely should be explained.

Methods

The method of reviewing the literature should be discussed (e.g., bibliographic indexes and databases used,
limits on years covered by the search, languages searched, and other important information regarding the search
process should be described).

Body

A sequence of logical subsections that reflect the area being reviewed should be developed. This section should
be a critical analysis of the literature, including arguments needed to support the conclusions reached; why
certain papers not meeting welldescribed critical standards, such as randomized clinical trials, were not used as
evidence; and what issues remain unresolved and need further study. Evidence tables are often useful in
summarizing reviewed literature, and various statistical analyses appropriate to reviewing literature, such as
metaanalysis, should be considered.

COMMENTARY

The purpose of these papers is to provide a forum for discussion of controversies and other issues as they

relate to the practice of periodontics and implant dentistry. Full and balanced discussion of controversies on
important issues is encouraged. This may result in several authors each presenting a relevant viewpoint.
Commentary articles should be concise (2,000 to 3,000 words); however, they should be complete and balanced,
which may require that the issue or controversy addressed be highly focused. Appropriate references should be
cited.

Format

Introduction

This section should clearly state the clinical question or issues to be discussed and document their importance
and timeliness.

Body

The body should present the information supporting all aspects of the issues. This portion of the Commentary
may be subdivided as appropriate with headings. Figures, tables, and other illustrative materials may be
incorporated.

Summary

The summary should place the issue in perspective and point a way for future directions in addressing the
controversy.

Acknowledgments

Since these papers allow authors to express their opinions on a subject, it is extremely important that authors
disclose any and all affiliations, financial position, or any other information that constitutes a real or perceived
conflict of interest.

CASE REPORTS

These manuscripts emphasize clinical periodontics and related oral medicine and pathology. Unusual cases
illustrating lesions affecting the orofacial structures that may be expected to influence management of periodontal
and implant patients could be presented. Case reports should describe: 1) unique cases that may represent a
previously undescribed condition; 2) unexpected association of two or more diseases; 3) adverse or unexpected
treatment response; or 4) any other clinical observation based upon well-documented cases that provide
important new information.

CASE SERIES

These papers report a sufficient number of consecutive or randomized cases to make a persuasive argument for
or against the procedure, technique, or concept under discussion. Cases should be relatively homogeneous so
that a systematic evaluation of one type of disease, lesion, or condition is made for the procedure under
consideration. Also, treatment and documentation should be consistent and standardized for all cases. It is
recognized that definitive evidence for the safety and efficacy of any procedure, drug, or device comes primarily
from well-designed, randomized, controlled trials. However, well-executed case series may lead to hypotheses
about the usefulness of new and innovative procedures, drugs, or devices and may therefore be of value to the
progress of clinical science.

Format

Abstract

Case Reports and Case Series should be submitted with a structured abstract, consisting of no more than
250 words and the following four paragraphs:

* Background: Describes the clinical situation being discussed.
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* Methods: Describes the clinical procedures (surgical and non-surgical) performed.

* Results: Describes the clinical results.

* Conclusions: Reports what authors have concluded, specifically clinical implications in practice situations.
Introduction

This section should include a critical review of the pertinent literature.

Case Description and Results

This section describes the case or cases, including all relevant data. For ease of presentation, tables
describing longitudinal data in a chronological form may be useful. Carefully selected, high-quality clinical
photographs in full color, as well as radiographs, are encouraged.

Discussion

This should include findings, put into perspective with respect to the field and literature. Unique arguments
and new information gained should be summarized. Consideration of the clinical significance of the case(s)
should be emphasized in all sections.

CLINICAL PRACTICE (FORMERLY INNOVATIONS IN PERIODONTICS)

These manuscripts should emphasize methods, such as the application of new technology, materials, and
techniques to patient management, and should be illustrated carefully and fully, with radiographs and color clinical
photographs. The innovation/method should be described in detail so that readers can duplicate the procedures.
In addition, the innovation/method should have been used on a sufficient number of cases or subjects to
demonstrate its utility and any adverse effects. Also, experience in use of the technique should allow the author(s)
to describe situations or conditions where the procedure may not work as effectively. Only procedures that give
consistent results documented over a sufficiently large number of cases should be submitted for publication.
Manuscripts should be concise and should consist of an abstract, an introduction, a description of the
innovation/method in conjunction with management of a case(s), and a discussion. It should be noted that certain
new innovations might require human subject review and informed consent. It is the responsibility of the author to
obtain these. In particular, the Editors are seeking papers describing how practitioners manage site preservation,
pre-implant surgery, guided tissue regeneration, furcation preparation, root resection, suturing, and root coverage
of extensively prepped teeth and/or previously restored roots, although other topics are encouraged as well.

GUEST EDITORIALS
Guest Editorials may be invited or may be submitted from authorities in certain areas as a means of offering their
perspective on one or more articles published in the Journal, or on other items of interest to the readership.

LETTERS TO THE EDITOR

Letters may comment on articles published in the Journal and should offer constructive criticism. If a letter
comments on a published article, the author(s) will be provided 60 days to respond to the observations. Letters to
the Editor may also address any aspect of the profession, including education and training, new modes of
practice, and concepts of disease and its management.

Letters should be brief, focused on one or a few specific points or concerns, and can be signed by no more than
five individuals.

Citations should be handled as standard references.

MANUSCRIPT SUBMISSION, PREPARATION, AND FORMAT

The Journal of Periodontology accepts manuscript submissions online at the following URL: http://mc.
manuscriptcentral.com/jperio.

Authors should prepare manuscripts in accordance with both the instructions below and the preceding instructions
provided for each manuscript category.

Detailed instructions for online submission are described under “WebUploading Policies and Instructions.”

Inquiries regarding current submissions should be sent to: Managing Editor, Journal of Periodontology,
737 North Michigan Avenue, Suite 800, Chicago, IL 60611-6660. Telephone: 312/573-3224; e-mail: julie@
perio.org.

SUBMISSION

Authorship

Individuals identified as authors must meet the following criteria established by the International Committee
of Medical Journal Editors:

1) substantial contributions to conception and design, 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.

Once the Journal has received a manuscript, any changes in authorship must be faxed to the editorial
office at 312/573-3225 (attn: Bethanne Wilson, Editorial Coordinator) and must contain the signature of

the author who has been added or removed from the paper. Authors who are added must submit a conflict
of interest and financial disclosure form (described under “Acknowledgments and Conflicts of Interest”).
Letter of Submission / Conflicts of Interest
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A conflict of interest and financial disclosure form must be submitted for each author. A template form can be
found on JOP Manuscript Central_ (http://mc.manuscriptcentral.com/jperio) in the upper right-hand corner under
“Instructions & Forms.” More information on conflicts of interest can be found under “Conflicts of Interest” below.

PREPARATION

Style

Please follow the guidelines below when preparing the manuscript:

* Be sure toput thegenusandspecies of anorganism and journal names in the reference section initalics.

* The Journal of Periodontology does not italicize common Latin terms such as in vitro, in vivo, e.g., ori.e.

* Useablock style;donot tabulate or indent material.

* Refer to the 4th edition of the Glossary of Periodontal Terms published by the American Academy of
Periodontology for preferred terminology.

Authors are encouraged to use the disease classification as outlined in the Annals of Periodontology, volume 4
(1999 International Workshop for a Classification of Periodontal Diseases and Conditions).

A summary can be found on the American Academy of Periodontology Web site at http://www.
perio.org/resources-products/classification.htm.

FORMAT

Manuscripts must be submitted in Microsoft Word.

Margins should be at least 1” on both sides and top and bottom. Materials should appear in the following order:
Title Page

Abstract (or Introduction) and Key Words

Text

Footnotes

Acknowledgments

References

Figure Legends

Tables

Figures should not be embedded in the manuscript.

Authors should retain a copy of their manuscript for their own records.

TITLE PAGE

The Title Page should contain:

1) a concise but informative title;

2) first name, middle initial, and last name of each author, with the highest academic degree and the current
institutional affiliation for each;

3) name of the department(s) and institution(s) to which the work should be attributed (please use footnote
symbols [in the sequence *, 1, 1, §, k, 1, #, **, etc.] to identify authors and their corresponding institutions);

4) disclaimers, if any;

5) the name and address (including fax number and e-mail) of the author(s) responsible for correspondence
(please indicate whether fax number and e-mail can be published);

6) sources of support in the form of grants, equipment, drugs, or other significant sources of support;

7) any financial relationships between any author and a commercial firm that may pose a conflict of interest;

8) word count and number of figures and tables in the manuscript;

9) a short running title of no more than 60 characters, including spaces; and

10) a one-sentence summary describing the key finding(s) from the study.

ABSTRACT OR INTRODUCTION
Please see specific instructions provided for each manuscript category.

KEY WORDS
A maximum of six key words or short phrases, drawn from MeSH documentation, to facilitate indexing
should be listed below the abstract.

TEXT
Please see specific instructions provided for each manuscript category.
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Eu , RG numero ,

estou sendo convidado a participar de um estudo denominado “Avaliacdo de atopia
e prognostico dentario em pacientes que sofreram avulsdo e reimplante”.

Sei que o para o avango da pesquisa a participagao de voluntarios é de fundamental
importancia. Caso aceite participar desta pesquisa eu estou disposto a fazer um
teste no ante-brago, onde s&o colocadas gotas de substancias e leves picadas na
pele, a fim de verificar se tenho alergia a estas substancias.

Estou ciente de que minha privacidade sera respeitada, ou seja, meu nome, ou
qualquer outro dado confidencial, sera mantido em sigilo. A elaboracéo final dos
dados sera feita de maneira codificada, respeitando o imperativo ético da
confidencialidade.

Estou ciente de que posso me recusar a participar do estudo, ou retirar meu
consentimento a qualquer momento, sem precisar justificar, nem sofrer qualquer
dano.

As pesquisadoras envolvidas com o referido projeto sdo a professora Doutora Vania
Portela Ditzel Westphalen e a aluna de mestrado em Odontologia, area de
concentracdo Endodontia, Liliane Roskamp, da Pontificia Universidade Catélica do
Parana, com quem poderei manter contato pelos telefones: Vania (3271.2525) e
Liliane Roskamp (3336.2452). Estao garantidas todas as informagdes que eu queira
saber antes, durante e depois do estudo.

Li, portanto, este termo, fui orientado quanto ao teor da pesquisa acima mencionada
e compreendi a natureza e o objetivo do estudo do qual fui convidado a participar.
Concordo, voluntariamente em participar desta pesquisa, sabendo que néo
receberei nem pagarei nenhum valo econémico por minha participagao.

Assinatura do sujeito da pesquisa

Assinatura das pesquisadoras:

Vania Portela Ditzel Westphalen Liliane Roskamp

Curitiba, de de 2006.
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¢ Ponlificia Universidade Catolica do Parana
‘ﬁ; Pri-Heiloriz Académica ¢ do Pesquisa
Diretoria de Pesguisa ¢ Programas Stricte Sonsdy

Curitiba, 09 de novembro de 200§,
Of. 80008/CEP-PUCPR

[

Ref. “Avaliagio de atopia em pacientes portadoros de reabisiorgan
radicular”

Frezado (@) Pesquizador {es), -

Venho por meio deste informar a Vossa Senhoria que o Comité de Etica am
Pesquisa da PUCPR, no dia 08 de novembro do corrente ano apravol o
Frojeto Intitulado “Avaliagie de atopia em pacientes portadores de reabsgforgao
radicular’, perencente ac Grupo I, sob o registro no CEP n° 1406, & sers
encaminhado a COMNEP para o devido cadastro. Lembro ao senhor (&l
pesquisador (a) que & ebrigatdric encaminhar relatério anual parcial e relatério
final a este CEP,

Atenciosaments,

Praf M. Sc Ana &“jh a Miguez Ribeirn

Crordenadara do €omité de Etica em Pesquisa - PUCPR
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