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RESUMO

Objetivo: Estabelecer o nivel de saturacdo de oxigénio em polpas normais de
pré-molares em diferentes faixas etérias. Material e Método: Foram
selecionados 120 pré-molares superiores humanos em condi¢Ges pulpares de
normalidade e divididos por faixa etaria (n=24): 20 a 24 anos; 25 a 29 anos; 30
a 34 anos; 35 a 39 anos; 40 a 44 anos. O nivel de saturagdo dos dentes foram
avaliados por um oximetro de pulso. A analise de variancia ANOVA foi utilizada
para verificar a existéncia de diferenca entre as faixas etarias em relacdo ao
nivel de saturacdo de oxigénio, e o teste de Tukey para identificar quais
diferiam entre si. Resultados: A média de saturacdo de oxigénio em todas as
faixas etérias foi de 86,2%. A analise dos valores obtidos em cada faixa sugere
gque na Uultima faixa etaria verificou-se um nivel reduzido, significante em
relacdo as demais [(20 a 24 anos (89,71%); 25 a 29 anos (87,67%); 30 a 34
anos (88,71%); 35 a 39 anos (84,80%); 40 a 44 anos (80,00%)]. Concluséo: O
nivel de saturacao de oxigénio em polpas normais de pré-molares apresentou

uma média de 86,2%, com reducao significante entre 40 a 44 anos.

Palavras-chave: oximetro de pulso, polpa, saturacdo de oxigénio, faixa etaria.



ABSTRACT

Objective: The aim of this study was to establish the level of oxygen saturation
in normal pulps of premolars maxilary in different age groups. Methodology:
120 premolars were selected in normal conditions and pulp divided by age of 24
teeth each: 20-24 years; 25-29 years; 30-34 years; 35-39 years; 40 to 44 years.
the level of oxygen saturation of these teeth was determined by pulse oximetry.
The ANOVA was used to check for differences between these age groups in
the level of oxygen saturation and the Tukey test to identify which differed from
each other. Results: The mean oxygen saturation encompassing all age
groups was 86,2%, already for each separately it was found that: 20-24 years
(89,71%), 25-29 years (87,67%) 30 to 34 years (88,71%), 35-39 years
(84,80%), 40-44 years (80,00%), with the latter being statistically significant
reduced level of others. Conclusion: The oxygen saturation level in normal
pulps premolars averaged 86.2%, a significant reduction from 40 to 44 years.

Keywords: pulse oximeter, pulp, oxygen saturation, age group.
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1. INTRODUCAO

A dentina e polpa, integrantes de uma mesma estrutura, complexo
dentina-polpa, apresentam uma interdependéncia, pois eventos que ocorrem
na dentina repercutem na polpa e vice-versa. O complexo dentino-pulpar sofre
alteracdes morfofisiolégicas com o decorrer dos anos, provenientes do
fechamento gradual e progressivo da camara pulpar e canal radicular, com
consequente reducdo da celularidade da polpa e de seus suprimentos

sanguineo, linfatico e nervoso (Daud et al., 2014).

As respostas aos testes aos testes de vitalidade pulpar a frio e elétrico
em dentes com envelhecimento pulpar podem apresentar respostas falso
negativas, devido a espessura de dentina, a ocorréncia de calcificacbes na
polpa dentaria, e também pela reducdo do contingente de tecido nervoso
(Tranasi et al., 2009). Estes testes independente da idade do paciente nao
determinam com exatiddo o estado da polpa dentaria, uma vez que atuam por
meio da vasoconstriccdo e sensibilizacdo de suas estruturas nervosas, nao

fornecendo informacdes sobre o seu fluxo sanguineo (Mejare et al., 2012).

Na tentativa de suplantar as limitacdes dos testes a frio e elétrico, o
oximetro de pulso tem-se apresentado como um recurso diagnéstico efetivo na
determinacao da vitalidade pulpar em diferentes situacdes clinicas (Gopikrishna
et al., 2007; Calil et al., 2008; Jafarzadeh & Rosenberg, 2009; Siddheswaran et
al., 2011; Pozzobon et al., 2011; Ciobanu et al., 2012; Dastmalchi et al., 2012;
Setzer et al., 2012), consistindo em um meétodo néo invasivo, indolor, objetivo,
confiavel e reprodutivel (Gopikrishna et al., 2007; Siddheswaran et al., 2011;
Dastmalchi et al., 2012).

A efetividade do oximetro baseia-se no registro da saturacdo de
oxigénio da polpa dentaria, obtida por meio de dois diodos emissores de luz
com diferentes comprimentos de ondas, um vermelho (com cerca de 660
nandmetros) e outro infravermelho (com cerca de 940 nanémetros), operados
em ciclos de 500 vezes por segundo. As emissdes destas fontes de luz séao
captadas por um fotodiodo receptor e convertidas, por circuitos eletrénicos, em

saturacédo arterial de oxigénio (SaO,) e taxas de pulso (Mills, 1992).
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Este recurso fluxométrico tem sido utilizado para a determinacédo da
saturacdo de oxigénio em polpas sadias reportando valores médios que variam
de 75% (Gopikrishna et al., 2007) a 94% (Schnettler; Wallace, 1991) para
diferentes grupos dentarios em distintas faixas etarias. Diante desta
variabilidade, a saturacdo de oxigénio meédia para dentes anteriores
permanentes, que foi de 87,73% para 0s incisivos centrais, 87,24% para o0s
incisivos laterais e 87,26% para os caninos (BRUNO et al., 2014). Tais valores
possibilitaram padrbes de referéncia para estes grupos dentarios quando da
utilizacdo do oximetro de pulso no diagndéstico da condicdo pulpar. Todavia,
nao foi possivel estabelecer esta saturacéo para dentes posteriores, bem como
verificar se a mesma apresentaria variagdo de acordo com a idade do paciente.
Sabe-se apenas que em pacientes idosos, o decréscimo do volume pulpar pela
deposicao de tecido mineralizado pode acarretar em resposta menos efetiva ou
falso negativa a oximetria de pulso (Dastmalchi et al., 2012).

A caréncia de estudos (Dastmalch et al.,2012) envolvendo a
determinacao da saturacdo de oxigénio em pré-molares, frente a variacdo de
seus niveis no decorrer da idade, estimulou o presente estudo, que teve como
objetivo determinar o nivel saturacdo de oxigénio em polpas normais de pré-
molares em diferentes faixas etarias. A hipétese clinica foi que existem
diferencas nos valores de saturacdo de oxigénio em funcdo da idade dos

individuos.
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2. MATERIAL E METODO

2.1. Selecéo de pacientes e delineamento do estudo

Foram selecionados 120 pré-molares superiores de 100 pacientes
provenientes da Disciplina de Endodontia da Faculdade de Odontologia da
Universidade Federal de Goias (Goiania, GO, Brasil). Esses pacientes foram
distribuidos em cinco grupos, com 24 dentes cada, de acordo com a faixa
etaria: de 20 a 24, de 25 a 29, de 30 a 34, de 35 a 39 e de 40 a 44 anos.

Os critérios de inclusdo compreenderam dentes com coroa intacta
(auséncia de carie, restauracao e fratura), sem perda de insercdo periodontal,
profundidade de sondagem e recessao gengival, auséncia de obliteracdo e de
reabsorcédo radicular interna e externa. Os critérios de exclusao consistiram em
pacientes fumantes, com histéria de doenca sistémica vascular ou
cardiovascular, em uso de medicacao sistémica, com histdria de trauma oclusal
ou traumatismo dentario.

Para dimensionar a amostra, que visou estimar a saturacdo de oxigénio
média em pré-molares em diferentes faixas etarias, associada a determinado
grau de confianca (z) e uma margem de erro absoluta (e), empregou-se a
expressao:

£, ke

I:!:

it =

O calculo amostral considerando um nivel de confianca de 95%
(z=1,96), com erro que nao ultrapassasse 2 (para mais ou para menos), e
desvio padrdao de 5, determinou uma amostra (n) de 24,01 dentes para cada
faixa etéria.

Os dentes selecionados foram avaliados por meio de teste térmico a frio
e oximetro de pulso.

O presente estudo foi aprovado pelo Comité de Etica em Pesquisa local
(#19592013.4.0000.5083), em que todos os pacientes assinaram o termo de

consentimento livre e esclarecido.
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2.2. Teste térmico a frio

Apos a radiografia de diagndstico, o teste térmico a frio foi realizado por
um especialista em endodontia, sob isolamento com roletes de algoddo e
sugador de saliva. Utilizou-se o gas refrigerante Green Endo Ice (-26,2°C,
Hygenic, Ohio, EUA), aplicado em bolinha de algoddo com auxilio de pinca
odontologica, no terco médio da superficie vestibular do dente a ser avaliado.
Os pacientes foram solicitados a informar o estimulo sensivel (dor) em uma
escala analdgica de 0 a 10, em sendo O representativo de auséncia de dor e 10
como dor severa. O score O foi definido como resposta negativa apos 15
segundos de aplicacdo do gas refrigerante. Nesses casos, nova aplicacao foi

realizada com intervalo de dois minutos entre cada aplicacao.

2.3. Oximetro de pulso

Utilizou-se o oximetro de pulso pediatrico portatii BCl (modelo 3301,
Smiths Medical PM Inc., Waukesha, WI, USA), com sensores 3025 (para
dente) e 3026 (para dedo).

Este teste foi realizado por um especialista em endodontia, sob
isolamento com roletes de algodéo e sugador de saliva. Na auséncia de luz do
refletor, o sensor do aparelho foi envolto por um dispositivo de encaixe e
levado ao dente a ser avaliado (Figura 1). Tal dispositivo foi confeccionado
especificamente para pré-molar, com a finalidade de se obter o paralelismo
entre os dois diodos emissores de luz infravermelha, o que possibilita a
passagem correta da mesma e obtencéo do nivel de saturacdo de oxigénio da
polpa dentaria. Foram realizadas duas medidas para calculo da média desta
saturacdo, sendo a primeira apés os 30 segundos do sensor adaptado no
dente e a segunda, 30 segundos decorridos da primeira. Esta mensuracao
também foi realizada no dedo indicador do paciente com vistas a determinar o

nivel de saturacéo de oxigénio em sua circulacdo sanguinea.
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Figura 1. (A) Dispositivo confeccionado para o sensor; (B) Dispositivo
encaixado no sensor; (C) Dispositivo com sensor encaixado no pré-molar
superior mantendo o paralelismo entre emissor e receptor de luz vermelha e

infravermelha; (D) Vista oclusal do dispositivo.

2.4. Andlise estatistica

A analise de variancia ANOVA foi utilizada para se verificar a existéncia
de diferenca entre as faixas etarias em relacdo ao nivel de saturacdo de
oxigénio. Uma vez detectada esta diferenca, foi realizado o teste de
comparacdes multiplas de Tukey para identificar quais faixas etarias diferiam
entre si.

Foram considerados significativos todos os testes que apresentaram

valores de p menores que 0,05 (a=5%).
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3. RESULTADOS

Todos os dentes avaliados apresentaram resposta positiva ao teste
térmico a frio.

A Tabela 1 mostra que a saturagdo de oxigénio média obtida nas polpas
dentarias dos dentes avaliados foi inferior & obtida nos dedos indicadores dos

pacientes.

Tabela 1. Saturacdo de oxigénio média (%) nas polpas dentarias e dedos indicadores dos
pacientes.

Saturacao de oxigénio média

(%) Min; Max. n
Dente 86,2 69,0; 99,0 120
Dedo 93,7 70,0; 99,0 100

A descricdo da saturacdo de oxigénio média nas polpas dentarias em

cada faixa etéaria encontra-se na Tabela 2.

Tabela 2. Saturacé@o de oxigénio média (%) nas polpas dentarias em cada faixa etaria.

Faixa etéria n Minimo Méaximo Mediana Média Erro padréo
20-24 24 76,00 99,00 90,75 89,71 1,50
25-29 24 70,00 99,00 87,00 87,67 1,55
30-34 24 73,50 98,50 90,00 88,71 1,26
35-39 24 72,50 96,00 85,25 84,80 1,58

40-44 24 69,00 90,50 79,50 80,00 1,10
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O grafico (Box Plot) abaixo representa a distribuicdo do nivel de
saturacdo de oxigénio nas polpas dentarias de pré-molares por faixa etéaria
(Figura 2).

100,00

20,00

50,00

Saturagdo de oxigénio (%)

70,007 -

50,00

T T T T T
20-24 23-28 30-34 33-39 40-44

Faixa etaria (anos)

Figura 2. Distribuicdo do nivel de saturacdo de oxigénio (%) nas polpas dentarias por faixa

etéria.

A faixa etéria de 40-44 anos diferiu estatisticamente das de 20-24, 25-29
e 30-34 anos (p<0,05). Todavia, ndo apresentou diferenga estatisticamente
significante da faixa etaria de 35-39 anos (p=0,122). No entanto, ndo se tem
evidéncias suficientes para afirmar que a faixa de 35-39 anos diferiu

estatisticamente das demais (Tabela 3).
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Tabela 3. Diferenca entre as médias de saturacdo de oxigénio por faixa etaria.

Faixa etéria Diferenca média p-valor
20-24 25-29 2,04 0,845
30-34 0,99 0,987
35-39 4,91 0,107
40-44 9,71 0,000*
25-29 20-24 -2,04 0,845
30-34 -1,04 0,985
35-39 2,87 0,605
40-44 7,67 0,002*
30-34 20-24 -0,99 0,987
25-29 1,04 0,985
35-39 3,92 0,291
40-44 8,71 0,000*
35-39 20-24 -4,91 0,107
25-29 -2,87 0,605
30-34 -3,92 0,291
40-44 4,80 0,122
40-44 20-24 -9,71 0,000*
25-29 -7,67 0,002*
30-34 -8,71 0,000*
35-39 -4,80 0,122

Esta diferenca pode ser visualizada na Figura 3, por meio das medias de

saturacdo de oxigénio em cada faixa etaria.
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4. DISCUSSAO

O diagnéstico preciso da condicdo pulpar constitui um dos grandes
desafios da endodontia contemporéanea, cuja a principal meta é preservar a
viabilidade deste tecido. A polpa dentaria esta localizada no interior de uma
cavidade fechada e, consequentemente, inacessivel a inspecdo direta
(Pozzobon et al.,, 2011). Aliado a este fato, os testes a frio e elétrico
comumente utilizados sugerem apenas a presenca de resposta na polpa
dental, sem fornecer informacdes sobre o seu fluxo sanguineo (Mejare et al.,
2012).

O oximetro de pulso tem sido validado como um recurso diagndstico
objetivo e acurado (Gopikrishna et al., 2007; Kataoka et al., 2011; Setzer et al.,
2012). Para que o mesmo seja capaz de detectar a alteracdo pulpar em
diferentes situacdes clinicas, é crucial que determine primeiramente como
parametro, o estado de normalidade da polpa, por meio do nivel de saturacéo
de oxigénio (Mejare et al., 2012).

No presente estudo a saturacéo de oxigénio média nas polpas dentarias
dos dentes avaliados foi de 86,2%, sendo inferior a obtida nos dedos
indicadores dos pacientes, que foi de 93,7%, englobando todas as faixas
etarias. Este resultado estd associado a dois fatores. Primeiro, a localizacdo da
polpa circundada por tecido duro consiste em um obstaculo para a deteccao da
vascularizacdo (Fuss et al.,, 1986). Segundo, a difracdo da luz infravermelha
através dos prismas de esmalte e da dentina pode resultar em leituras mais
baixas a oximetria de pulso (Munshi et al., 2002).

A saturacdo de oxigénio obtida para os pré-molares mostrou-se superior
a encontrada por Gopikrishna et al. (2007), que estabeleceu média de 80%, ao
avaliar 20 pré-molares na faixa etaria de 26 a 38 anos. E inferior ao encontrado
por Setzer et al. (2012), cujo valor foi de 92,2%, ao avaliar 30 dentes desse
mesmo grupo dentario em pacientes de 25 a 55 anos. Portanto, o presente
estudo traz um diferencial dos demais, por apresentar uma maior amostragem,
de 120 dentes, aliada a estratificagédo por faixa etaria.

Esta estratificacdo foi adotada com vistas a determinar se o nivel de

saturacdo de oxigénio em dentes sofre variacdo com o decorrer dos anos.
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Assim, observou-se que este nivel reduz gradativamente com o aumento da
idade. Na faixa etéria de 40 a 44 anos, esta reducao é significativa com média
de 80%, quando comparada as demais. Tal achado estaria associado as
alteracdes morfofisiolégicas do complexo dentino-pulpar decorrentes do
processo de envelhecimento com concomitante reducdo do fluxo sanguineo
pulpar.

Com o avanc¢o da idade, ha a deposi¢cdo de tecido mineralizado nas
paredes do canal radicular. Durante a rizogénese esta deposicdo é em torno de
6,0 um/dia e no processo fisiolégico de envelhecimento, que ocorre em fungao
da secrecdo continua de matriz dentinaria pelos odontoblastos, € de 8,0 um/dia
(Wennberg et al., 1982). Assim, com o passar dos anos, a deposicao apical de
dentina secundaria e cemento provoca estreitamento progressivo do forame
apical. Uma vez que 0s vasos sanguineos, linfaticos e terminacdes nervosas
adentram o espaco pulpar via forame, observa-se a reducdo do numero dos
mesmos com consequente comprometimento do suprimento sanguineo (Stein;
Corcoran, 1990).

Os vasos sanguineos exibem alteragbes arterioscleroticas com a
maturidade, capaz de acarretar o acumulo de depésitos minerais nas arteriolas.
Este processo comecga na camada adventicia, progride para as camadas média
e intima, e pode eventualmente levar a uma obliteragdo de todo o lumen do
vaso. Por conseguinte, ocorre decréscimo no numero de arteriolas e do
suprimento sanguineo nas porgdes coronarias da polpa (Ketterl, 1983; Ikawa et
al., 2003).

A reducao do suprimento sanguineo pulpar advinda do envelhecimento,
confirma a ocorréncia de niveis menores de saturacdo de oxigénio com o
passar dos anos. Fato esse aventado em estudos prévios, 0s quais sugeriram
gue em pacientes idosos haveria uma resposta menos efetiva e dificultada ao
oximetro de pulso (Pozzobon et al., 2011; Dastmalchi et al., 2012).

Para maior confiabilidade no delineamento do estudo foram incluidos
pacientes que apresentavam dentes com coroa intacta, sem perda de insercao
periodontal, profundidade de sondagem e recessdo gengival, auséncia de
obliteracdo e de reabsorcéo radicular interna e externa. A selecdo por dentes
higidos decorreu do fato de que ndo houvesse nenhum fator de davida, capaz

de alterar a condi¢cdo pulpar. J& os critérios de exclusdo consistiram em
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pacientes fumantes, com histéria de doenca sistémica vascular ou
cardiovascular, em uso de medicacéo sistémica, com historia de trauma oclusal
ou traumatismo dentério. Esses critérios foram contemplados visto que, embora
o0 oximetro de pulso apresente-se como um recurso diagnostico efetivo,
algumas situacoes clinicas limitam sua utilizacdo. Pacientes com aumento da
pulsacdo venosa, desordens cardiovasculares, baixa perfusdo periférica e
hipotensdo podem apresentar leituras dificultadas pelo aparelho (Jafarzadeh;
Rosenberg, 2009). Ainda, dentes com histéria de trauma oclusal ou
traumatismo dentario podem apresentar alteracdo da polpa ou decréscimo do
volume pulpar pela deposicéo de tecido mineralizado, culminando em resposta
menos efetiva ou falso negativa a oximetria de pulso (Dastmalchi et al., 2012).

Com intuito de se obter analises confiaveis com o oximetro de pulso, por
meio do paralelismo entre os diodos emissores de luz, confeccionou-se um
dispositivo de encaixe especifico para pré-molares superiores. Os estudos sao
unanimes em salientar que estes aparelhos devem ser adaptados, uma vez
que apresentam dispositivos para mensuracdo da saturacdo de oxigénio em
dedos, os quais ndo se acomodam adequadamente aos dentes (Schenettler;
Wallace, 1991; Gopikrishna et al., 2009; Calil et al.,, 2008; Jafarzadeh;
Rosenberg, 2009; Siddheswaran et al., 2011; Pozzobon et al., 2011; Ciobanu
et al., 2012; Dastmalchi et al., 2012; Setzer et al., 2012).

Diante do exposto, os cirurgides dentistas devem estar atentos para as
alteracdes pulpares advindas do envelhecimento, com vistas a estabelecer um
diagndstico preciso, planejamento terapéutico e prognéstico favoravel nestas
situacdes. E comprovado que resultados falso negativos aos testes a frio,
elétrico e até de cavidade sdo comuns em pacientes com idade avancada,
reiterando a necessidade da oximetria de pulso na rotina
endodoéntica(Dastmalch et al.,2012). Ha que ressaltar ainda, que o nivel de
saturacdo de oxigénio estabelecido pelo oximetro de pulso sofre reducéo ao
longo dos anos e pode apresentar-se abaixo da média, sem contudo ser
indicativo de dano pulpar. Fato este de relevancia na atuagdo clinica, ao

descartar intervencgdes precoces e desnecessarias.
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5. CONCLUSAO

O nivel de saturacdo de oxigénio em polpas normais de pré-molares
apresentou uma média de 86,2%, com reducéao significante entre 40 a 44 anos.
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Titulo da Pesquisa: Oximetria de pulso no diagnéstico da condigdo pulpar de dentes permanentes
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Area Tematica:
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Patrocinador Principal: Financiamento Proprio

DADODS DO PARECER

Hamero do Parecer: 392.337
Data da Relatoria: 29/07/2013

Apresentagao do Projeto:

Titulo: Oximetria de pulse no diagndstico da condig&o pulpar de dentes permanentes humanos em
diferentes situagdes clinicas. Pesquisador responsavel: Carlos Estrela. Participantes: Fernando Branco
Barletta; Kely Firmino Bruno; Ana Helena Gongalves de Alencar. Grande Area 4. Ciéncias da Satde. E um
projeto de pesquisa guarda-chuva, composto por cinco subprojetos relacionados. N. da amostra: 200
sujeitos, triades nas clinicas da Associag8o Brasileira de Odontologia - ABO/secgdo Goids e, também, na
Faculdade de Odontologia - UFG. Periodo de coleta serd de 01/11/2013 a 03/11/2014. Orgamento de RS

23.260,00, que sera custeado pelos proprios pesguisadores.

Objetivo da Pesquisa:

Avaliar a oximetria de pulso no diagndstico da saturagdo de oxigénio em polpas de dentes permanentes
humanos, em diferentes situagdes clinicas. Em especifico: para o Subprojeto 1- Estabelecer, por meio do
oximetro de pulso, o nivel de saturagdo de oxigénio em dentes permanentes vitais com rizogénese
incompleta e completa. - Avaliar a histofisiologia da pelpa de dentes permanentes verificada pelos testes
elétrico, térmico e oximetro de pulso. Subprojeto 2: - Estabelecer, por meio do oximetro de pulso, o nivel de
saturacdo de oxigénio em dentes permanentes traumatizados no periodo de tempo de 15 dias, e

consecutivamente uma vez por
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més, até seis meses decorridos do traumatismo. - Comparar o nivel de saturago de oxigénio em dentes
permanentes traumatizados com os respectivos valores obtidos nos dedos dos pacientes, no periodo de
tempo de 15 dias, e consecutivamente uma vez por més, até seis meses decorridos do traumatismao. -
Avaliar, por meioc de microscopia optica, o tecido pulpar dos dentes permanentes traumatizados com
diagnostico de necrose pulpar pela oximetria de pulso. - Realizar analise comparativa entre os recursos
convencionais utilizados para diagnostico da necrose pulpar em dentes traumatizados (alteragéo de cor da
coroa, testes de vitalidade pulpar térmicos e elétrico, teste de percussdo vertical e radioluscéncia periapical)
& o oximetro de pulso. Subprojeto 3: - Estabelecer, por meio do oximetro de pulso, o nivel de saturagdo de
oxigénio em dentes permanentes com comprometimento periodontal. Subprojeto 4: - Avaliar a oximetria de
pulso no diagnostico das alteragdes pulpares de dentes permanentes pericdontalmente condenados.
Subprojeto 5: - Estabelscer, per meio do oximetro de pulso, o nivel de saturagdo de oxigénio em dentes
movimentados ortodonticamente, antes da movimentagdo e consecutivamente, de seis em seis meses, até
12 meses decomidos do seu inicio.

Avaliagdo dos Riscos e Beneficios:

Os testes de vitalidade pulpar, bem como, as oximetrias de pulso, ndo causardo nenhum tipo de dano ou
prejuizo a integridade dos pacientes, visto serem recursos semiotécnicos consagrados na literatura e no
cotidiano clinico. Os dentes indicados para exodontia por finalidade ortoddntica terdo diagnostico
previamente estabelecido mediante protocolos de rotina. Cabe ressalva aos riscos inerentes s terapias
cirirgicas como der pos-operatéria e infecgdo, mas para prevengdo desses sintomas sera utilizado o
protocolo medicamentoso pos-operatorio. Ainda, a coleta das polpas ndo trara nenhuma alteragéo ou
prejuizo nos procedimentos a serem realizados, visto que dentes extraidos s8o descartados apds exodontia,
a diferenga & que, antes deste descarte, as polpas serdo removidas para posterior andlise. Os testes de
vitalidade pulpar néio causardo nenhum tipo de dano cu prejuizo, visto serem também recursos
semiotécnicos consagrados na literatura e no cotidiano clinico. Os dentes indicados para tratamento
endoddntico terfio diagnostico previamente estabelecido mediante protocolos de rotina. Ainda, a coleta de
suas polpas ndo trard nenhuma alteragdo ou prejuizo nos procedimentos a serem realizados, visto gue em
todo tratamente endoddntico se faz necessaria a remogao do tecido pulpar, a diferenga & gue esse tecido
sera enviado para analise. Os dentes indicados para tratamento periodontal terdo diagnostico previamente
estabelecido mediante protocelos de rotina. Os dentes indicados para exodontia por estarem condenados
periodontalmente terdo diagnostico previamente estabelecide mediante protocolos de rotina, descartando

assim, qualquer intervengio desnecessaria. Para
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prevenciio de sintomas delorogos, serd utilizade o protocclo medicamentoso pos-operatorio {1 grama/dia de
amoxicilina em duas doses intermediarias de 500 mg a cada 12 horas durante 7 dias e 750 mg de
paracetamel 3 vezes ao dia durante 48 horas; bochecho e aplicagdo topica com solugio de digluconate de
clorexiding & 0,12% duas vezes ao dia, durante 7 dias). Beneficios: Validar a oximetria de pulso, um recurso
tecnolégico inovadeor, com possiveis acurdcia e preciso na determinagdo da condigio histofisiologica da
polpa. Por conseguints, otimizar o diagnastico, as possibilidades terapéuticas e o prognostico das alteragdes
pulpares, de dentes traumatizados; com comprometimento periodontal; de dentes condenados

periodontalmente e de dentes movimentados ortodonticamente.

Comentarios e Consideragdes sobre a Pesquisa:

Apresentam TCLEs para os maicres de 18 anos, bem como um para menores de 18 anos (para o2 pais ou
responsaveis) e apresentam uma linguagem totalmente compreensivel . Dizponibilizam nimeros de
telefones, com possibilidade de ligacBes a cobrar. Relatam que ndo havera nenhum custo para o paciente.
Ainda, ndo havera nenhum tipo de pagamente ou gratificagfio financeira pela participag8o na pesquisa. A
pesquisa sera realizada sem conter qualguer indicador da identidade do participante, garantindo plenamente
o sigilo quanto a privacidade. Garante total liberdade de recusar a participar da pesquisa a qualguer tempo,

sem que seja penalizado ou tenha interrupgdo de tratamento & acompanhamento.

Consideragies sobre os Termos de apresentagio obrigatdria:

Qs TCLEs apresentados estdo adequados aos propositos da pesquisa. Apresentam os seguintes
documentos: Projeto de Pesquisa; Folha de Rosto; Curriculo de todos os participanies da pesquisa; TCLEs
- para 03 maiores de 18anos e outro para os menores de 18 anos; Projeto de Pesquisa (Anexado pelo
Pesquisador); Termo de anuéncia da Instituicio ABO-GO e Termos de compromisse dos pesgquizadores.

Recomendagdes:

M&o ha.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Comgo conclusdo, o CEP aprova o projeto de pesquisa: Oximetria de pulse no diagnéstice da condigdo
pulpar de dentes permanentes humanos em diferentes situagdes clinicas, bem como os seguintes
subprojetos: Subprojeto 1: SUBPROJETO 1 - Oximetria de pulse na determinagiio da condigdo pulpar de

dentes permanentes normais. Subprojeto 2: Oximetria de pulso na
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determinacdo da condigdo pulpar de dentes permanentes traumatizadoes. Subprojeto 3: Oximetria de pulso
na determinagéo da condigdo pulpar de dentes permanentes com comprometimento periodontal. Subprojeto
4: Oximetria de pulso na determinagdo da condigdo pulpar de dentes permanentes condenados
pericdontalmente. Subprojeto 5: Oximetria de pulso na determinac&o da condig@o pulpar de dentes
permanentes movimentados ortodonticamente.

Situagao do Parecer:

Aprovado

Mecessita Apreciagio da CONEP:

ED

Consideragies Finais a critério do CEP:
Enviar relatorios parcial e final.

GOIANIA, 12 de Setembro de 2013

Assinador por:
Jodo Batista de Souza

[Coordenador)
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PRO-REITORIA DE PESQUISA E POS-GRADUACAO

COMITE DE ETICA EM PESQUISA/CEP UFG

TERMO DE CONSENTIMENTO LIVEE E ESCLARECIDO

Voo estd sendo convidadoe () para participar, como veluntzrio (), de uma pesquisa.
Apos ser esclarecide (2) sobre 2z mformagtes a seguir, no case de acetar fazer parte do
estudo, assime a0 fmal deste documento, que est em duas vias. Uma delas é suze zoutra é
do pesquisador responsavel. Em case de recusa, vocd nZe serd penzlizzde (2) de forma
Bloumz Em caso de dividz vock poderd procursr o Comitd de Eticz em Pesquiza da
Universidade Federal d= Goids pelos telefones: 3321-1073 ou 3321-1076.

INFORMACOES SOBRE A PESQUISA

Timle do Projeto: “Saturagdo de oxigénio em polpas normais de pré-melares superiores”™
Pesquisador (2) responsavel: Carlos Estrela.

Telefone para contate (mclusive ligagtes a cobrar): (62) 3229-1627.

Pesquizsadores participantes: Giulliane Caixetz Serpa.

Telefones para contato: 3333-0040, §140-7613.

* A presente pesquisz pretende zvazlizr, por meie de um novo aparelho denominado
oximetre da pulso, a circulagio de um pré-molar permanents superior 2 higido.

¢ () zeu stendimento serd realizade de acordo com a rotina dessa clinica, descartando
assim, gualguer risce de mtervengde desnecessaria. Amda ndo trara nenhuma alterag3o ou
prejuize nos procedimentos a serem feitos. A diferenga & que na presente pesquisa, esses
exzmes serfo complementados pela utilizecfo de um aparslhe que mede 2 circulagio do
dente, chamzdo oximetro de pulso.

# O periodo de participacdo nessa pesquisa refere-se somente a0 exame do dente a ser
zvzliade, utilizande-ze o oximetro, o teste de sensibilidade pulper 2 frie & exame
radiografico.

* Topdes os exzmes, procedimentos e materisis utilizades em sen ztendimente serio
custeados pela equipe de pesquisa, ndo havendo nenhum custo para o paciente. Anda ndo
havers nenhum tipe de pagamente ou gratificacio financewrs pela sua participecio na
pesquisa.

pitd de Etica em Pesguisa'CEP

Pro-Fsitoria de Pasguiza @ Poe-Gr PREPPG-UFG, Caixa Postal: 131, Pradio da Rasitoria, Piso 1,
Campus Samambaia (Campus IT) - CEP: 74001070, Goifr
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* Com =332 pesquisz, esperz-3e permiti 2 utilizago do eximetro de pulso, um zparelhe
capaz de avaliar a saide de um dente, de forma indolor, rapida e segura

» A pesquisa sera realirada sem conter qualquer indicador da identidade do participants,
garantindo plenaments o sigile quanto 2 sus privecidads, Nao haverd qualquer tipe de
constrangimento ou coagio parz o presnchimente deste termo de consentimento, sendo
dzda total liberdade de recusar 2 parficiper da pesquisa 2 qualquer tempo. sem que seja
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ABSTRACT

Objective: The aim of this study was to establish the level of oxygen saturation
in normal pulps of premolars in different age groups. Methodology: 120
premolars were selected in normal conditions and pulp divided by age of 24
teeth each: 20-24 years; 25-29 years; 30-34 years; 35-39 years; 40 to 44 years.
These teeth have the level of oxygen saturation determined by pulse oximetry.
The ANOVA was used to check for differences between these age groups in
the level of oxygen saturation and the Tukey test to identify which differed from
each other. Results: The mean oxygen saturation encompassing all age
groups was 86,2%, already for each separately it was found that: 20-24 years
(89,71%), 25-29 years (87,67%) 30 to 34 years (88,71%), 35-39 years
(84,80%), 40-44 years (80,00%), with the latter being statistically significant
reduced level of others. Conclusion: The oxygen saturation level in normal
pulps premolars in different age groups was determined, which states that this

saturation undergoes reduction with the years.

Keywords: pulse oximeter, pulp, oxygen saturation, age group.
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INTRODUCTION

The pulp-dentin complex undergoes morphological and physiological
changes with the years, from the gradual and progressive closure of the pulp
chamber and root canal, with consequent reduction in cellularity of the pulp and
its blood, lymphatic and nervous Supplies

Teeth with pulp aging can present false negative responses to pulp
vitality tests to cold and electric, not only due to the thickness of dentin and the
occurrence of calcifications in the dental pulp, but also by reducing the nervous
quota.”’ Moreover, regardless of patient age, these tests do not determine
accurately the state of the dental pulp, since that act through vasoconstriction
and awareness of their nervous structures, not providing information about your
blood flow ©)

In an attempt to overcome the limitations of the tests the cold and
electric, the pulse oximeter has performed as an effective diagnostic tool for
determination of pulp vitality in different clinical situations “™*%.

The effectiveness of the oximeter is based on the record of the
oxygen saturation of the dental pulp, obtained by means of two LEDs with
different wavelengths, a red (about 660 nanometers) and another infrared
(about 940 nanometers ), operated at 500 times per second cycles. Emissions
of these light sources are captured by a receiver and converted photodiode, for
electronic circuits in arterial oxygen saturation (Sa02) and pulse rate 2.

Flowmetric This feature has been used for the determination of oxygen
saturation in healthy pulp reporting average values ranging from 75%") to 94%
@3 for different dental groups in different ages . Given this variability, a
systematic review and meta-analysis could determine the mean oxygen
saturation for permanent anterior teeth, which was 87.73% for the central
incisors, 87.24% for the lateral incisors and 87.26% for canines % Such values
enabled benchmarks for these dental groups when using the pulse oximeter in
the diagnosis of pulp condition. However, it was not possible to establish this
saturation for posterior teeth, and see if it would present variation according to
patient age. It is only known that in elderly patients, the decrease in pulp
volume by deposition of mineralized tissue may result in less effective response

or false negative by pulse oximetry (10)
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Thus, this study aimed to determine the level of oxygen saturation in
normal premolars pulps in different age groups and verify that this saturation
showed variation with the years.

MATERIALS AND METHODS

Patient selection and study design

A total of 120 premolars of 100 patients from the Department of
Endodontics, School of Dentistry, Federal University of Goias and the University
Paulista (Goiania, GO, Brazil). These patients were divided into five groups with
24 teeth each, according to age group: 20-24, 25-29, 30-34, 35-39 and 40-44
years.

The inclusion criteria were teeth with intact crown (no caries, restoration
and fracture) without periodontal attachment loss, probing depth, gingival
recession, lack of obliteration and internal and external root resorption.
Exclusion criteria consisted of smokers with a history of systemic vascular
disease or cardiovascular in systemic medication with occlusal trauma history or
dental trauma.

To scale the sample, which aimed to estimate the mean oxygen
saturation in premolars in different age groups, associated with some degree of

confidence (z) and an absolute margin of error (e), we used the expression:

The sample size calculation considering a confidence level of 95% (z =
1.96), with error that did not exceed 2 (more or less), and standard deviation of
5, determined a sample (n) of 24.01 teeth for each age group.

The selected teeth were evaluated by thermal test the cold and pulse
oximeter.

This study was approved by the local Ethics Committee in Research (#
19592013.4.0000.5083), in which all patients signed an informed consent and

informed.



38

Thermal testing the cold

After the x-ray diagnosis, thermal testing to cold was conducted by a
specialist in endodontics, in isolation with cotton rolls and saliva sucker. We
used the refrigerant Green Endo Ice (-26,20C, Hygenic, Ohio, USA), applied to
cotton ball with the help of dental forceps, in the middle third of the labial
surface of the tooth to be evaluated. Patients were asked to report the sensitive
stimulus (pain) on an analog scale of 0 to 10, with O representing no pain and
10 as severe pain. The score was defined as 0 negative response after 15
seconds of application of the refrigerant gas. In such cases, new application
was carried out with two minutes between each application.

Pulse oximeter

We used the pediatric pulse oximeter BCI laptop (model 3301, Smiths
Medical PM, Inc., Waukesha, WI, USA), with sensors 3025 (for tooth) and 3026
(for finger).

This test was performed by a specialist in endodontics, in isolation with
cotton rolls and saliva sucker. In the absence of reflecting light, the sensor
device is surrounded by a locking device and taken to the tooth to be measured
(Figure 1). Such a device was made specifically for molar, in order to obtain
parallelism between the two infrared light-emitting diodes, which allows the
correct crossing thereof and obtaining the oxygen saturation level of the dental
pulp. Two readings were taken for calculation of the average saturation, the first
30 seconds after the sensor adjusted in tooth and the second, the first 30
seconds have elapsed. This measurement was also performed in the patient's
finger indicator in order to determine the oxygen saturation level in your

bloodstream.

Statistical analysis

The ANOVA was used to verify the existence of differences among age

groups in relation to the oxygen saturation level. Once detected this difference



39

was performed for multiple comparisons Tukey test to identify which age groups
differed from each other.

The significance level was all tests with smaller p values below 0.05 (a =
5%).

RESULTS

All teeth examined showed a positive response to heat the cold test.

Table 1 shows the mean oxygen saturation obtained in dental pulp of the
teeth examined was less than that obtained in the forefingers of patients.

The description of the average oxygen saturation in dental pulp in each
age group is shown in Table 2.

The graph (Box Plot) below represents the distribution of the oxygen
saturation level in the dental pulp of premolars by age group (Figure 2).

The age group of 40-44 years was statistically different from the 20-24,
25-29 and 30-34 years (p <0.05). However, no statistically significant difference
in the age group of 35-39 years (p = 0.122). However, there is no enough
evidence to say that the 35-39 years range was statistically different from the
others (Table 3).

This difference can be seen in Figure 3 by means of mean oxygen

saturation in each age group.
DISCUSSION

One of the great challenges of endodontics is the accurate diagnosis of
the condition pulp since the pulp is located inside a closed cavity and thus
inaccessible to direct inspection ®. Allied to this, the cold and electrical tests
commonly used only suggest the presence of response in the pulp, without
providing information about your blood flow ©.

Faced with the need to assess the pulp vitality through the vasculature,
the pulse oximeter has been validated as a diagnostic tool and accurate goal
41115 For it to be able to detect changes in the pulp different clinical situations,
it is crucial parameter to first determine the normal state of the pulp through the

oxygen saturation level ®.
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In the present study, the mean oxygen saturation in the dental pulp of the
teeth examined was 86.2%, lower than that obtained in the index fingers of
patients, which was 93.7%, encompassing all age groups. This result is linked
to two factors. First, the location of the hard tissue surrounded by pulp is an
obstacle for the detection of vascularization . Second, the diffraction of
infrared light through the enamel prisms and dentine can result in lower
readings of pulse oximetry 7.

The oxygen saturation obtained for the premolars was superior which
established average of 80%™, to evaluate 20 premolars in the age group 26-38
years. And lower whose value was 92.2%"“", when assessing tooth 30 of the
same group dental patients from 25 to 55 years. Therefore, the present study
provides a differential of others, to have a larger sample of 120 teeth, combined
with stratification by age.

This stratification was recommended in order to determine if the oxygen
saturation level in teeth suffer variation with the years. It was found that this
level gradually decreases with increasing age. Since the age group 40-44
years, this reduction is significant with an average of 80% compared to the
others. This finding was associated with morphological and physiological
changes in the pulp-dentin complex resulting from the aging process with a
concomitant reduction of pulp blood flow.

With advancing age, there is the deposition of mineralized tissue in the
root canal walls. During this deposition root formation is around 6.0 microns /
day and the physiological aging process, which occurs due to the continuous
secretion of dentine matrix by odontoblasts, is 8.0 microns / day ®®. Thus, over
the years, the apical deposition of secondary dentin and cementum causes
progressive narrowing of the apical foramen. Once the blood vessels, lymphatic
and nerve endings are entering the pulp chamber via the foramen, there is a
reduction in the number thereof with consequent impairment of blood supply ®.

Still, the blood vessels exhibit atherosclerotic changes with maturity and
capable of causing the accumulation of mineral deposits in arterioles. This
process begins in the adventitial layer, progresses to the middle and inner
layers, and may eventually lead to obstruction of the entire vessel lumen.
Therefore, there is a decrease in the number of arterioles and coronary blood

supply to the pulp portions %%V,
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Therefore, reducing the pulp blood supply that comes with age, confirms
the occurrence of lower levels of oxygen saturation over the years. This fact
was hypothesized in previous studies, which suggested that in elderly patients
there would be a less effective response and hampered the pulse oximeter ©19.

For added reliability in the study design included patients who had teeth
with intact crown without periodontal attachment loss, probing depth, gingival
recession, lack of obliteration and internal and external root resorption. The
selection for healthy teeth was due to the fact that there was no factor doubt,
able to change the pulp condition. Have the exclusion criteria consisted of
smokers with a history of systemic vascular disease or cardiovascular in
systemic medication with occlusal trauma history or dental trauma. These
criteria were included because, although the pulse oximeter introduce yourself
as an effective diagnostic tool, some clinical situations limit their use. Patients
with increased venous pulse, cardiovascular disorders, low peripheral perfusion
and hypotension may present readings hampered by the device ©. Still, teeth
with occlusal trauma history or dental trauma Amendments may decrease the
pulp or the pulp volume by deposition of mineralized tissue, resulting in less
effective response or false negative by pulse oximetry 2.

With order to obtain reliable readings with the pulse oximeter, through
the parallelism between the light-emitting diodes, fashioned to a particular
docking device for premolars. The studies are unanimous in pointing out that
these devices should be adapted, since they have devices to measure oxygen
saturation in fingers, which are not adequately accommodate the teeth ¢11322)

Given the above, the dentists should be aware of the pulp changes
resulting from aging, with a view to establishing an accurate diagnosis,
treatment planning and favorable prognosis in these situations. It is proven that
false negative results to tests to cold, electric and even cavity are common in
elderly patients, reinforcing the need for pulse oximetry in endodontic routine. It
must be emphasized also that the oxygen saturation level established by pulse
oximetry suffers reduction over the years and can present below average,
without, however, be indicative of pulp damage. A fact of relevance to clinical

performance, to dismiss early and unnecessary interventions.
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CONCLUSION

The oxygen saturation level in normal pulps premolars averaged 86.2%,

a significant reduction from 40 to 44 years.
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Figure 1- (A) Device made for sensor; (B) Device embedded in the sensor; (C)

Device with sensor embedded in the upper premolar maintaining parallelism
between sender and receiver red light and infrared; (D) Occlusal view of the

device

Table 1. Mean oxygen saturation (%) in dental pulp and index fingers of patients

Mean oxygen saturation Min; Max. n
(%)
Dente 86,2 69,0; 99,0 120

Dedo 93,7 70,0; 99,0 100




Table 2. Mean oxygen saturation (%) in dental pulp in each age group
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Age group n Minimum Maximum Median Mean dsésinactl%r:‘
20-24 24 76,00 99,00 90,75 89,71 1,50
25-29 24 70,00 99,00 87,00 87,67 1,55
30-34 24 73,50 98,50 90,00 88,71 1,26
35-39 24 72,50 96,00 85,25 84,80 1,58
40-44 24 69,00 90,50 79,50 80,00 1,10
100,00 l
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Figure 2- Distribution of oxygen saturation level (%) in dental pulp by age
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Table 3. Difference between the mean oxygen saturation by age group

Age group di Mean p-value
ifference

20-24 25-29 2,04 0,845
30-34 0,99 0,987
35-39 4,91 0,107
40-44 9,71 0,000*

25-29 20-24 -2,04 0,845
30-34 -1,04 0,985
35-39 2,87 0,605
40-44 7,67 0,002*

30-34 20-24 -0,99 0,987
25-29 1,04 0,985
35-39 3,92 0,291
40-44 8,71 0,000*

35-39 20-24 -4,91 0,107
25-29 -2,87 0,605
30-34 -3,92 0,291
40-44 4,80 0,122

40-44 20-24 -9,71 0,000*
25-29 -7,67 0,002*
30-34 -8,71 0,000*

35-39 -4,80 0,122
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ANEXO D

Guidelines for Publishing Papers in the JOE

Writing an effective article is a challenging assignment. The following

guidelines are provided to assist authors in submitting manuscripts.

The JOE publishes original and review articles related to the scientific
and applied aspects of endodontics. Moreover, the JOE has a diverse
readership that includes full-time clinicians, full-time academicians, residents,
students and scientists. Effective communication with this diverse readership
requires careful attention to writing style.

General Points on Composition

Organization of Original Research Manuscripts

Manuscripts Category Classifications and Requirements

Available Resources

1. General Points on Composition

1. Authors are strongly encouraged to analyze their final draft
with both software (e.g., spelling and grammar programs) and colleagues
who have expertise in English grammar. References listed at the end of
this section provide a more extensive review of rules of English grammar
and guidelines for writing a scientific article. Always remember that clarity
is the most important feature of scientific writing. Scientific articles must be
clear and precise in their content and concise in their delivery since their
purpose is to inform the reader. The Editor reserves the right to edit all
manuscripts or to reject those manuscripts that lack clarity or precision, or
have unacceptable grammar or syntax. The following list represents
common errors in manuscripts submitted to theJOE:

2.The paragraph is the ideal unit of organization. Paragraphs
typically start with an introductory sentence that is followed by sentences
that describe additional detail or examples. The last sentence of the
paragraph provides conclusions and forms a transition to the next
paragraph. Common problems include one-sentence paragraphs,
sentences that do not develop the theme of the paragraph (see also


http://www.aae.org/publications-and-research/journal-of-endodontics/authors-and-reviewers/guidelines-for-publishing-papers-in-the-joe.aspx#GeneralPoints
http://www.aae.org/publications-and-research/journal-of-endodontics/authors-and-reviewers/guidelines-for-publishing-papers-in-the-joe.aspx#Organization
http://www.aae.org/publications-and-research/journal-of-endodontics/authors-and-reviewers/guidelines-for-publishing-papers-in-the-joe.aspx#ManuscriptsCategory
http://www.aae.org/publications-and-research/journal-of-endodontics/authors-and-reviewers/guidelines-for-publishing-papers-in-the-joe.aspx#Resources
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section “c” below), or sentences with little to no transition within a
paragraph.

3.Keep to the point. The subject of the sentence should support the
subject of the paragraph. For example, the introduction of authors’ names
in a sentence changes the subject and lengthens the text. In a paragraph
on sodium hypochlorite, the sentence, “In 1983, Langeland et al., reported
that sodium hypochlorite acts as a lubricating factor during instrumentation
and helps to flush debris from the root canals” can be edited to: “Sodium
hypochlorite acts as a lubricant during instrumentation and as a vehicle for
flushing the generated debris (Langeland et al., 1983)." In this example,
the paragraph’s subject is sodium hypochlorite and sentences should focus

on this subject.

4.Sentences are stronger when written in the active voice, i.e., the
subject performs the action. Passive sentences are identified by the use of
passive verbs such as “was,” “were,” “could,” etc. For example:
“‘Dexamethasone was found in this study to be a factor that was associated
with reduced inflammation,” can be edited to: “Our results demonstrated
that dexamethasone reduced inflammation.” Sentences written in a direct
and active voice are generally more powerful and shorter than sentences

written in the passive voice.

5.Reduce verbiage. Short sentences are easier to understand. The
inclusion of unnecessary words is often associated with the use of a
passive voice, a lack of focus or run-on sentences. This is not to imply that
all sentences need be short or even the same length. Indeed, variation in
sentence structure and length often helps to maintain reader interest.
However, make all words count. A more formal way of stating this point is
that the use of subordinate clauses adds variety and information when
constructing a paragraph. (This section was written deliberately with

sentences of varying length to illustrate this point.)

6.Use parallel construction to express related ideas. For example,
the sentence, “Formerly, endodontics was taught by hand instrumentation,
while now rotary instrumentation is the common method,” can be edited to

‘Formerly, endodontics was taught using hand instrumentation; now it is
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commonly taught using rotary instrumentation.” The use of parallel
construction in sentences simply means that similar ideas are expressed in

similar ways, and this helps the reader recognize that the ideas are related.

7.Keep modifying phrases close to the word that they modify. This is
a common problem in complex sentences that may confuse the reader. For
example, the statement, “Accordingly, when conclusions are drawn from
the results of this study, caution must be used,” can be edited to “Caution

must be used when conclusions are drawn from the results of this study.”

8.To summarize these points, effective sentences are clear and
precise, and often are short, simple and focused on one key point that

supports the paragraph’s theme.

9.Authors should be aware that the JOE uses iThenticate,
plagiarism detection software, to assure originality and integrity of material
published in the Journal. The use of copied sentences, even when present
within quotation marks, is highly discouraged. Instead, the information of
the original research should be expressed by new manuscript author’s own
words, and a proper citation given at the end of the sentence. Plagiarism
will not be tolerated and manuscripts will be rejected, or papers withdrawn
after publication based on unethical actions by the authors. In addition,
authors may be sanctioned for future publication.

2. Organization of Original Research Manuscripts

Please Note: All abstracts should be organized into sections that start
with a one-word title (in bold), i.e., Introduction, Methods, Results,

Conclusions, etc., and should not exceed more than 250 words in length.
1.Title Page: The title should describe the major emphasis of the
paper. It should be as short as possible without loss of clarity. Remember
that the title is your advertising billboard—it represents your major
opportunity to solicit readers to spend the time to read your paper. It is best
not to use abbreviations in the title since this may lead to imprecise coding
by electronic citation programs such as PubMed (e.g., use “sodium
hypochlorite” rather than NaOCI). The author list must conform to
published standards on authorship (see authorship criteria in the Uniform

Requirements for Manuscripts Submitted to Biomedical Journals
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atwww.icmje.org). The manuscript title, name and address (including
email) of one author designated as the corresponding author. This author
will be responsible for editing proofs and ordering reprints when applicable.
The contribution of each author should also be highlighted in the cover

letter.

2.Abstract: The abstract should concisely describe the purpose of
the study, the hypothesis, methods, major findings and conclusions. The
abstract should describe the new contributions made by this study. The
word limitations (250 words) and the wide distribution of the abstract (e.g.,
PubMed) make this section challenging to write clearly. This section often
is written last by many authors since they can draw on the rest of the
manuscript. Write the abstract in past tense since the study has been
completed. Three to ten keywords should be listed below the abstract.

3.Introduction: The introduction should briefly review the pertinent
literature in order to identify the gap in knowledge that the study is intended
to address and the limitations of previous studies in the area. The purpose
of the study, the tested hypothesis and its scope should be clearly
described. Authors should realize that this section of the paper is their
primary opportunity to establish communication with the diverse readership
of the JOE. Readers who are not expert in the topic of the manuscript are
likely to skip the paper if the introduction fails to succinctly summarize the
gap in knowledge that the study addresses. It is important to note that
many successful manuscripts require no more than a few paragraphs to
accomplish these goals. Therefore, authors should refrain from performing
extensive review or the literature, and discussing the results of the study in

this section.

4.Materials and Methods: The objective of the materials and
methods section is to permit other investigators to repeat your
experiments. The four components to this section are the detailed
description of the materials used and their components, the experimental
design, the procedures employed, and the statistical tests used to analyze
the results. The vast majority of manuscripts should cite prior studies using

similar methods and succinctly describe the essential aspects used in the
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present study. Thus, the reader should still be able to understand the
method used in the experimental approach and concentration of the main
reagents (e.g., antibodies, drugs, etc.) even when citing a previously
published method. The inclusion of a “methods figure” will be rejected
unless the procedure is novel and requires an illustration for
comprehension. If the method is novel, then the authors should carefully
describe the method and include validation experiments. If the study
utilized a commercial product, the manuscript must state that they either
followed manufacturer's protocol orspecify any changes made to the
protocol. If the study used anin vitro model to simulate a clinical
outcome, the authors must describe experiments made to validate the
model, or previous literature that proved the clinical relevance of the
model. Studies on humans must conform to the Helsinki Declaration of
1975 and state that the institutional IRB/equivalent committee(s) approved
the protocol and that informed consent was obtained after the risks and
benefits of participation were described to the subjects or patients
recruited. Studies involving animals must state that the institutional animal
care and use committee approved the protocol. The statistical analysis
section should describe which tests were used to analyze which dependent
measures; p-values should be specified. Additional details may include
randomization scheme, stratification (if any), power analysis as a basis for
sample size computation, drop-outs from clinical trials, the effects of

important confounding variables, and bivariate versus multivariate analysis.

5.Results: Only experimental results are appropriate in this section
(i.e., neither methods, discussion, nor conclusions should be in this
section). Include only those data that are critical for the study, as defined
by the aim(s). Do not include all available data without justification; any
repetitive findings will be rejected from publication. All Figures, Charts and
Tables should be described in their order of numbering with a brief
description of the major findings. Author may consider the use of
supplemental figures, tables or video clips that will be published online.
Supplemental material is often used to provide additional information or

control experiments that support the results section (e.g., microarray data).
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6.Figures: There are two general types of figures. The first type of
figures includes photographs, radiographs or micrographs. Include only
essential figures, and even if essential, the use of composite figures
containing several panels of photographs is encouraged. For example,
most photo-, radio- or micrographs take up one column-width, or about 185
mm wide X 185 mm tall. If instead, you construct a two columns-width
figure (i.e., about 175 mm wide X 125 mm high when published in
the JOE), you would be able to place about 12 panels of photomicrographs
(or radiographs, etc.) as an array of four columns across and three rows
down (with each panel about 40 X 40 mm). This will require some editing
to emphasize the most important feature of each photomicrograph, but it
greatly increases the total number of illustrations that you can present in
your paper. Remember that each panel must be clearly identified with a
letter (e.g., “A,” “B,” etc.), in order for the reader to understand each
individual panel. Several nice examples of composite figures are seen in
recent articles by Jeger et al (J Endod 2012;38:884—-888); Olivieri et al., (J
Endod 2012;38:1007 1011); Tsai et al (J Endod 2012;38:965-970). Please
note that color figures may be published at no cost to the authors and
authors are encouraged to use color to enhance the value of the
illustration. Please note that a multipanel, composite figure only counts as
one figure when considering the total number of figures in a manuscript

(see section 3, below, for maximum number of allowable figures).

The second type of figures are graphs (i.e., line drawings including bar
graphs) that plot a dependent measure (on the Y axis) as a function of an
independent measure (usually plotted on the X axis). Examples include a
graph depicting pain scores over time, etc. Graphs should be used when
the overall trend of the results are more important than the exact numerical
values of the results. For example, a graph is a convenient way of
reporting that an ibuprofen-treated group reported less pain than a placebo
group over the first 24 hours, but was the same as the placebo group for
the next 96 hours. In this case, the trend of the results is the primary
finding; the actual pain scores are not as critical as the relative differences

between the NSAID and placebo groups.
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7.Tables: Tables are appropriate when it is critical to present exact
numerical values. However, not all results need be placed in either a table
or figure. Instead, the results could simply state that there was no inhibition
of growth from 0.001-0.03% NaOCI, and a 100% inhibition of growth from
0.03-3% NaOCI (N=5/group). Similarly, if the results are not significant,
then it is probably not necessary to include the results in either a table or
as a figure. These and many other suggestions on figure and table
construction are described in additional detail in Day (1998).

8.Discussion: This section should be used to interpret and explain
the results. Both the strengths and weaknesses of the observations should
be discussed. How do these findings compare to the published literature?
What are the clinical implications? Although this last section might be
tentative given the nature of a particular study, the authors should realize
that even preliminary clinical implications might have value for the clinical
readership. Ideally, a review of the potential clinical significance is the last
section of the discussion. What are the major conclusions of the study?

How does the data support these conclusions

9.Acknowledgments: All authors must affirm that they have no
financial affiliation (e.g., employment, direct payment, stock holdings,
retainers, consultantships, patent licensing arrangements or honoraria), or
involvement with any commercial organization with direct financial interest
in the subject or materials discussed in this manuscript, nor have any such
arrangements existed in the past three years. Any other potential conflict of
interest should be disclosed. Any author for whom this statement is not
true must append a paragraph to the manuscript that fully discloses any
financial or other interest that poses a conflict. Likewise the sources and
correct attributions of all other grants, contracts or donations that funded

the study must be disclosed

10.References: The reference style follows Index Medicus and can
be easily learned from reading past issues of the JOE. The JOE uses the
Vancouver reference style, which can be found in most citation
management software products. Citations are placed in parentheses at the

end of a sentence or at the end of a clause that requires a literature citation.
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Do not use superscript for references. Original reports are limited to 35
references. There are no limits in the number of references for review

articles.

3. Manuscripts Category Classifications and Requirements
Manuscripts submitted to the JOE must fall into one of the following
categories. The abstracts for all these categories would have a maximum
word count of 250 words:
1.CONSORT Randomized Clinical Trial-Manuscripts in this category
must strictly adhere to the Consolidated Standards of Reporting Trials-
CONSORT- minimum guidelines for the publication of randomized clinical
trials. These guidelines can be found at www.consort-statement.org/.
These manuscripts have a limit of 3,500 words, [including abstract,
introduction, materials and methods, results, discussion and
acknowledgments; excluding figure legends and references]. In addition,
there is a limit of a total of 4 figures and 4 tables*.
2.Review Article-Manuscripts in this category are either narrative
articles, or systematic reviews/meta-analyses. Case report/Clinical
Technigue articles even when followed by extensive review of the literature
will should be categorized as “Case Report/Clinical Technique”. These
manuscripts have a limit of 3,500 words, [including abstract, introduction,
discussion and acknowledgments; excluding figure legends and

references]. In addition, there is a limit of a total of 4 figures and 4 tables*.

3.Clinical Research (e.g., prospective or retrospective studies on
patients or patient records, or research on biopsies, excluding the use of
human teeth for technique studies). These manuscripts have a limit of
3,500 words [including abstract, introduction, materials and methods,
results, discussion and acknowledgments; excluding figure legends and
references]. In addition, there is a limit of a total of 4 figures and 4 tables*.

4.Basic Research Biology (animal or culture studies on biological
research on physiology, development, stem cell differentiation,
inflammation or pathology). Manuscripts that have a primary focus on
biology should be submitted in this category while manuscripts that have a

primary focus on materials should be submitted in the Basic Research
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Technology category. For example, a study on cytotoxicity of a material
should be submitted in the Basic Research Technology category, even if it
was performed in animals with histological analyses. These manuscripts
have a limit of 2,500 words [including abstract, introduction, materials and
methods, results, discussion and acknowledgments; excluding figure
legends and references]. In addition, there is a limit of a total of 4 figures or
4 tables*.

5.Basic Research Technology (Manuscripts submitted in this
category focus primarily on research related to techniques and materials
used, or with potential clinical use, in endodontics). These manuscripts
have a limit of 2,500 words [including abstract, introduction, materials and
methods, results, discussion and acknowledgments; excluding figure
legends and references]. In addition, there is a limit of a total of 3 figures

and tables *.

6.Case Report/Clinical Technique (e.g., report of an unusual clinical
case or the use of cutting-edge technology in a clinical case). These
manuscripts have a limit of 2,500 words [including abstract, introduction,
materials and methods, results, discussion and acknowledgments;
excluding figure legends and references]. In addition, there is a limit of a

total of 4 figures or tables*.

* Figures, if submitted as multipanel figures must not exceed 1 page
length. Manuscripts submitted with more than the allowed number of figures
or tables will require approval of the JOE Editor or associate editors. If you
are not sure whether your manuscript falls within one of the categories
above, or would like to request preapproval for submission of additional
figures please contact the Editor by email at jendodontics@uthscsa.edu.

Importantly, adhering to the general writing methods described in
these guidelines (and in the resources listed below) will help to reduce the
size of the manuscript while maintaining its focus and significance. Authors
are encouraged to focus on only the essential aspects of the study and to
avoid inclusion of extraneous text and figures. The Editor may reject

manuscripts that exceed these limitations.


mailto:jendodontics@uthscsa.edu

