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RESUMO
Introdugdo: Avaliar a influéncia de diferentes solugdes irrigadoras

utilizadas durante a metodologia de quantificagdo de debris extruido
apicalmente com diferentes técnicas de instrumentagao. Avaliou-se também, a
quantidade de residuos das solugdes irrigadoras isoladamente. Metodologia:
Dois testes foram realizados: para o primeiro teste, noventa dentes pré-molares
inferiores foram divididos em 9 grupos (n=10). Cada grupo associou uma
técnica: ProTaper Universal (PTU), WaveOne (WO) ou instrumentos manuais
(IM), a uma solucgao irrigadora, Hipoclorito de Sédio 2,5% (NaOCI 2,5%), Gel de
Clorexidina 2% (CHX 2%) e Agua Destilada. Durante o preparo do canal dos
dentes, o material extruido apicalmente foi coletado em frascos de vidro,
previamente pesados. Esse material foi entdo seco em estufa a 140° C por 5
horas, em seguida foi pesado trés vezes em uma balanga de precisédo e a
média do debris foi calculada subtraindo-se o valor do peso inicial do vidro.
Para o segundo teste, as solugdes irrigadoras foram pesadas isoladamente
seguindo o mesmo método de pesagem. Os dados foram submetidos a analise
estatistica. Resultados: Todos o0s grupos causaram extrusao de debris apical.
A técnica rotatdria associada ao CHX 2% apresentou maior quantidade de
debris (p=0,00). A técnica reciprocante tendeu a extruir menor quantidade de
debris (p=0,00). Diferengas significativas foram encontradas entre os residuos
das solugdes irrigadoras testadas (p=0,00). Conclusao: As diferentes solugdes
irrigadoras tém influéncia na quantidade de debris extruido apicalmente durante
o preparo do canal com diferentes técnicas de instrumentagao. A escolha da
solugdo irrigadora pode influenciar diretamente no método de quantificagao de

debris extruidos.

Palavras-chave: Extrusao apical, Debris Apical, Clorexidina, Hipoclorito de

Sédio, Agua Destilada.



1- INTRODUGCAO

Durante o preparo do canal radicular, raspas de dentina, restos de tecido
pulpar, microorganismos e solugdo irrigadora podem ser extruidos para além
do forame apical, entrando em contato com os tecidos periapicais Esse residuo
€ conhecido como debris (1). Como consequéncia, uma resposta inflamatdria
na regido apical pode ser desencadeada, causando dor pds-operatodria,
processos inflamatdrios agudos ou até a reagudizagdo de processos
inflamatdrios crénicos, também conhecidos por flare-ups, que ocorrem entre
1,5% e 16% dos casos (2—6). Além disso, essa extrusdo pode provocar atraso
no reparo periapical.

Sabe-se que toda técnica de preparo promove extrusdao de debris,
variando em quantidade, podendo variar de acordo com alguns fatores relativos
tanto ao dente quanto a técnica. Entre os fatores estdo o tipo do canal, o
diametro do forame, o tipo da técnica, o limite apical do preparo, a técnica de
irrigacédo e a solugéo auxiliar empregada. Porém, ainda ndo existe ainda uma
técnica ideal, que previna a extrusao de debris (7,8).

A agua destilada vem sendo constantemente utilizada nas pesquisas,
uma vez que nao gera nenhum residuo que poderia interferir na pesagem final
dos debris (8-10). Entretanto, os resultados gerados em estudos com agua
destilada ndo podem ser traduzidos clinicamente, uma vez que, ao contrario do
hipoclorito de sédio e do gel de clorexidina, ndo é utilizada isoladamente como
substancia irrigadora. O Hipoclorito de Sédio é a solugado quimica auxiliar mais
popular na endodontia. Com concentragdes variando entre 0,5% e 6%, além de
sua comprovada acao bactericida, sua singular capacidade de dissolugcédo de
matéria organica torna-a diferenciada frente a outras solugdes (7). A clorexidina
€ a substancia de eleigao, principalmente em técnicas que preconizam a
ampliagdo do forame apical devido a sua melhor biocompatibilidade, além de
suas propriedades antimicrobianas. A clorexidina apresenta-se em solugao ou
gel, em concentragbes que vao de 0,2% até 2%. A forma gel da clorexidina
possui propriedades fisicas diferentes da solugdo, quase eliminando a
smear-layer, uma vez que, devido a sua viscosidade, mantém os residuos da
instrumentacdo em suspenséo (11).

O objetivo do presente estudo € avaliar a influéncia de diferentes

solugdes quimicas auxiliares utilizadas durante a determinagdo da quantidade
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de debris extruido apicalmente variando-se a técnica de instrumentagao:
manual, rotatéria ou reciprocante. A hipdtese deste estudo é que diferentes
solugdes irrigadoras nao interferem na quantidade de debris apicais estruidos

independente da técnica de instrumentacéo utilizada.

2- MATERIAL E METODO

Este estudo foi aprovado pelo Comité de Etica da Pontificia Universidade
Catdlica do Parana n°129.690.

Foram utilizados neste estudo, 90 pré-molares inferiores humanos, com
canal unico, recentemente extraidos. Todos os dentes foram inspecionados,
clinica e radiograficamente, seguindo os seguintes critérios de inclusio:
auséncia de material obturador, canal unico, apice completo, auséncia de
fraturas radiculares e dentes que tivessem comprimento similar e raizes sem
curvatura. Foram removidos do estudo, dentes com diametro apical maior do
que o instrumento manual #20 (Dentsply Maillefer,Ballaigues,Suica) e também
0s que tinham canais calcificados.

Os dentes foram autoclavados e armazenados em solugédo de Cloramina
0,05%, seguindo o protocolo do Banco de Dentes da PUC-PR. Todos os
tecidos remanescentes que ficaram aderidos a superficie externa das raizes
foram removidos com curetas periodontais. Os dentes tiveram o comprimento
padronizado em 15 milimetros por meio da remog¢ao das coroas com um disco
de carburundum.

Os canais foram explorados utilizando um instrumento manual do tipo K,
#15 (Dentsply Maillefer,Ballaigues,Suica).Este instrumento foi inserido até que
sua ponta fosse vista no forame e entdo o comprimento foi anotado e subtraido
1 milimetro para determinar o comprimento de trabalho de modelagem dos
canais radiculares.

Os dentes foram divididos aleatoriamente em 9 grupos e entéo
montados em recipientes de vidro de 10mL, conforme modelo experimental
descrito e utilizado por Myers e Montgomery (4). Tampas de borracha foram
perfuradas no centro, onde foram alocados os dentes e fixados com resina
acrilica autopolimerizante. Para equalizar a pressao interna e externa dos
frascos de vidro, permitindo a extrusao de debris, uma agulha 27G foi inserida

através das tampas de borracha. Os frascos de vidro foram entdo cobertos com
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compressa de gaze de algodao para bloquear a visdo do operador.
Anteriormente a montagem dos dentes os frascos vazios e sem as tampas de
borracha, foram pesados em uma balanga analitica (Bel Mark U210A, Bel
Engineering, Monza, Italia) com precisdo de 10* gramas. A média de 3

pesagens por frasco foi registrada.

2.1- Pesagem das solug¢oes irrigadoras

As solugdes irrigadoras foram pesadas para verificar a quantidade de
residuo que permaneceria apos a secagem das provas. Foram utilizados 30
frascos de vidro de 10mL, previamente pesados, separados em 3 grupos, de
acordo com as solugdes irrigadoras; hipoclorito de sodio 2.5% (Soda Clorada,
Asfer Industria Quimica Ltda, Sdo Caetano do Sul, Brasil), gel de clorexidina
2% (Lidifarma, Curitiba, Brasil), e agua destilada. Cada frasco recebeu 1mL da
solugdo irrigadora e foi levado a estufa, a 150°C por 5 horas até que a solugao
secasse por completo. Cada frasco foi novamente pesado e a diferenca relativa
a massa dos residuos foi calculada, subtraindo a pesagem inicial da pesagem

final, para obten¢do do valor da massa dos residuos.
2.2- Preparo dos Canais Radiculares

Todos os dentes tiveram o pré-alargamento do tergo cervical e médio
realizado com brocas Gates-Gliddens (Dentsply Tulsa Dental) #2 e #3
acopladas em contra-angulo de baixa rotagédo, com irrigacdo de 1mL de agua
destilada. A paténcia dos canais foi entdo confirmada com um instrumento K
#10 (Dentsply Maillefer). A instrumentagdo foi realizada por um operador,

especialista em endodontia.

Instrumentagdo Manual (IM): O preparo dos canais radiculares foi
realizado com instrumentos Flexofile (Dentsply Maillefer, Ballaigues, Suica), na
técnica Crown-Down, utilizando cinematica de Y2 de volta. O preparo foi
iniciado com o instrumento #50, seguindo em direcao apical, e finalizado com o

instrumento #30.

ProTaper Universal (PTU): O preparo foi iniciado com os instrumentos

ProTaper Universal (Dentsply Maillefer, Ballaigues, Sui¢a) S1 e S2 em diregcéo



apical, com leve pressao, até que houvesse resisténcia, e finalizado com os
instrumentos F1, F2 e F3, até o comprimento de trabalho. O motor utilizado foi
o X-Smart Plus (Dentsply Maillefer, Ballaigues, Suiga) na fungéo PTU relativa a

cada instrumento.

WaveOne (WO): O preparo foi feito com o instrumento reciprocante
WaveOne Primary (25/08) (Dentsply Maillefer, Ballaigues, Suiga), acoplado ao
motor X-SmartPlus, na funcdo WAVEONE ALL, realizando movimentos de

bicada até atingir o comprimento de trabalho.

2.3- Parametros de irrigagao

Em todos os grupos, foi utilizada uma seringa de SmL e agulha 24G %’
0,55mm x 20mm, que foi introduzida no terco médio das raizes, 5mm aquém
do comprimento de trabalho. Foi mantido um constante movimento
apice-coroa(1-2mm) durante a irrigagao.

A aspiragdo foi efetuada com uma cénula de aspiracdo descartavel

posicionada na entrada do canal durante a irrigagao.

Hipoclorito de Sédio (NaOCI) e Agua Destilada (H20): Os dentes dos
grupos IM e PTU foram irrigados a cada troca de instrumentos com 1mL de
solugdo auxiliar. Nos dentes do grupo WO, a irrigacdo com 1mL da solugéo
auxiliar era feita apés 3 movimentos de bicada. Ao final do preparo, cada grupo

totalizou 5mL de solugao auxiliar.

Gel de Clorexidina (CHX): Os dentes dos grupos IM e PTU foram
irrigados a cada troca de instrumento com 0,25mL de gel de clorexidina 2%
depositado na camara pulpar. A cada troca, o gel anterior era lavado com
0,75mL de agua destilada. Nos dentes do grupo WO, o mesmo procedimento
foi executado, porém, a troca era feita a cada 3 movimentos de bicada. Ao final

do preparo, um total de 5mL de solugao irrigadora foi utilizado em cada grupo.

2.4- Coleta do Debris
Apos a instrumentacdo dos dentes, a tampa de borracha com o dente e a

agulha era removida, e os debris que ficaram aderidos a superficie externa da



raiz dos dentes foram recolhidos por lavagem usando 1mL de agua destilada,
de modo que os detritos fossem depositados no frasco de vidro.

Os frascos foram levados a uma estufa, a 140°C, por 5 horas, para que a
mistura fosse totalmente evaporada (12). A massa dos debris foi determinada
pela média de 3 pesagens consecutivas dos frascos em uma balanga analitica
com precisdo de 10* gramas (Bel Mark U210A, Bel Engineering, Monza, Italia)
e entdo subtraindo o valor da massa dos frascos vazios, previamente

determinada.

3- ANALISE ESTATISTICA

Os dados foram dispostos em tabelas e submetidos aos testes estatisticos:
Kolmogorov-Smirnov, ANOVA - 2 critérios, Teste de Homogeneidade de
Variancias de Levene e ao Teste de comparagdes multiplas paramétricas de
Games-Howell para variancias heterogénias. Para os valores das massas dos
residuos das solugbes irrigadoras isoladamente, foram usados os testes
ANOVA - 1 critério e Teste de Tukey.

Todos os teste foram aplicados com o auxilio de um software (SPSS

Statistics 23, IBM. New York, USA) com um nivel de significancia de 5%.

4- RESULTADOS

Em todos os grupos ocorreu extrusdo apical de debris. A média e desvio
padrao dos valores de acordo com cada grupo sao mostrados na Tabela 1.
Diferengas significativas foram encontradas entre as solugdes irrigadoras e as
técnicas utilizadas (p<0.05) onde a CHX 2% produziu mais debris quando o
preparo do canal radicular foi realizado com o PTU (p<0.05). Na Tabela 2, os
grupos que resultaram em menor quantidade de debris apicais
independentemente da técnica escolhida, foram os grupos associados a agua
destilada (p<0.05) e a técnica reciprocante foi a técnica que menos extruiu
debris (p<0.05).

Na Tabela 3, houve diferenga estatistica quanto a formacgao de cristais das
solugdes irrigadoras utilizadas (p<0.05). Portanto os cristais formados somente
pela evaporagédo das solugdes irrigadoras diferiram quando a solugdo NaOCI
2,5%, CHX 2% e agua destilada foram utilizadas. O NaOCI 2.5% apresentou
maior quantidade de cristais em relagcdo as demais solug¢des irrigadoras
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(p<0.05) e a agua destilada apresentou a menor quantidade de residuos

(p<0.05).

Tabela 1. Média da massa (g) de debris apical gerado em relagéo a técnica de instrumentagao e solugao irrigadora:

Técnica/ Irrigante
PTU / CHX

PTU / NaOCI

IM /CHX

IM / NaOCI

WO / CHX

WO / NaOCl

WO / H20
IM/H20

PTU /H20

N
10
10
10
10
10
10
10
10
10

Média DesvPad

0,211 0,0452
0,105 0,057°
0,120 0,064°
0,103 0,038°
0,080 0,056°
0,012 0,012¢
0,001 0,001°¢
0,000 0,000°
0,000 0,000°

Valores com letras sobreescritas diferentes possuem diferenca estatistica.

Tabela 2. Média da massa (g) de debris em relagdo a técnica de instrumentacéo, independente da solugao irrigadora e
em relagéo a solugéo irrigadora, independente da técnica de instrumentacgéo:

Técnica N Média DesvPad
PTU 30 0,105 0,096°
IM 30 0,074 0,067°
WO 30 0,031 0,047°
Irrigante

CHX 30 0,137 0,077¢
NaOCl 30 0,073 0,058¢
H20 30 0,000 0,000°
Valores com letras sobreescritas diferentes possuem diferenca estatistica.

Tabela 3. Média das massas (g) dos residuos das solugdes irrigadoras.

Massa do residuo(g) N Média DesvPad
NaOCl 10 0,106 0,001#
CHX 10 0,034 0,000°
H20 10 0,001 0,000°

Valores com letras sobreescritas diferentes possuem diferenca estatistica.
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5- DISCUSSAO

Todos os sistemas de instrumentagéo, seja 0 manual, reciprocante ou o
rotatorio, causaram a extrusdo apical de debris, independente da solugcao
irrigadora utilizada, corroborando os resultados obtidos em pesquisas
anteriores (13,14).

A hipétese inicial foi rejeitada, uma vez que sa solugbes irrigadoras
utilizadas tiveram influéncia na quantidade de debris extruido. A técnica que
mais extruiu debris no presente estudo, foi a técnica rotatéria, com o uso do
sistema ProTaper Universal. Contudo, essa quantidade de debris foi
significativamente maior quando foi associada ao gel de clorexidina 2%. Essa
alta extrusao apical pode ser atribuida a propriedade tixotrépica do gel (15). Um
aumento sua fluidez ocorre na medida em que 0 mesmo € movimentado. Esta
propriedade fisica do gel também pode explicar o aumento da quantidade de
debris gerado quando o mesmo foi associado com sistema rotatério em
comparagao com o sistema reciprocante. O maior numero de instrumentos e o
tempo maior de técnica de instrumentacdo pode ter deixado o gel mais fluido
possibilitando maior extrusdo de debris apicais.

O hipoclorito de sédio 2,5% gerou uma quantidade maior de residuo
quando pesada somente a solugdo irrigadora. Quando a técnica de
instrumentacao foi associada a solugao irrigadora, o hipoclorito de sédio 2,5%
gerou uma menor quantidade de debris em relagdo ao gel, apresentando
comportamento diferente. Isso pode ser explicado ja que o hipoclorito de sddio
2,5% tem a capacidade de dissolver matéria organica (16).

O gel de clorexidina 2% apresentou comportamento diferente, pois tem
incapacidade de dissolver matéria organica, que permanece em suspensao e
acaba sendo empurrada para o periapice (11,17).

Os trés grupos com agua destilada produziram uma massa de debris
menor quando comparada as outras solugdes irrigadoras, e ndo produziram
uma quantidade significativamente diferente entre si. Isso sugere que os
residuos das outras solugdes estejam aumentando a massa do debris (8). A
pesagem das solugdes irrigadoras realizada isoladamente nesse estudo
também corrobora essa hipotese, uma vez que a quantidade de residuos
gerada pela secagem da agua destilada € insignificante estatisticamente

quando comparada aos residuos do hipoclorito de sédio 2,5% e do gel de
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clorexidina 2%. A agua destilada é, dentre as solugdes testadas, a que exerce
menor interferéncia na massa final de debris extruidos apicalmente, mas,
devido a falta de propriedades antimicrobianas e de dissolucdo de matéria
organica, ndo é recomendada como principal solugao irrigadora no dia-a-dia do
clinico na endodontia.

O sistema ProTaper Universal gerou uma maior quantidade de debris
(10,13,18-20), que pode ser explicado pela maior quantidade de instrumentos
produz maior quantidade de residuos (10), independente da solugéao irrigadora
utilizada. Entretanto, outras pesquisas tém resultados diferentes, mostrando
nao haver diferengas significativas entre a quantidade de debris exruida entre
sistemas reciprocantes e rotatorios (21), e também, que os sistemas
reciprocantes causam maior extrusao de debris do que o sistema rotatério (22).
Essa diferenga nos resultados pode estar relacionada a propria metodologia
aplicada, modelo de coleta de debris, tipo de dente utilizado ou quais

instrumentos foram utilizados nos testes(10).

6- CONCLUSAO
As diferentes solugdes irrigadoras tém influéncia na quantidade de debris
extruido apicalmente durante o preparo do canal com diferentes técnicas de

instrumentacéo.
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7- TRABALHO EM INGLES

INFLUENCE OF DIFFERENT IRRIGATION SOLUTION AND
INSTRUMENTATION TECHNIQUE IN DEBRIS APICAL EXTRUSION

ABSTRACT

AIM: The influence of different irrigation solutions on the quantification
of debris extruded apically, using different instrumentation techniques, was
assessed. The amounts of residue for each irrigation solution was also
assessed.

METHODS: Two tests were performed. In the first, 90 lower premolars
were divided into 9 groups (n = 10). Each group was subjected to a different
technique: ProTaper Universal, WaveOne Gold or manual instruments, with
different irrigation solutions including 2.5% sodium hypochlorite, 2%
chlorhexidine gel and distilled water. During the preparation of the tooth canal,
the apically extruded material was collected in previously weighed glass vials.
For the second test, irrigation solutions were weighed separately following the
same weighing method.

STATISTICAL ANALYSIS: Data  were  analyzed using
Kolmogorov-Smirnov, one way and two-way ANOVA, Levene, Tuckey’s and
Games-Howell test.

RESULTS: Apical extrusion of debris was observed in all groups. The
rotational technique associated with 2% chlorhexidine gel produced the highest
amount of debris (p = 0.00). Significant differences were found between
the amounts of residues (p = 0.00).

CONCLUSION: Different irrigation solutions influence the amount of
apically extruded debris during the preparation of the canal with different
instrumentation  techniques.  The ProTaper utilizing 2%  chlorhexidine
gel displayed the highest extrusion of debris.

KEYWORDS: Apical debris; apical extrusion; chlorhexidine; sodium
hypochlorite.
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7.1-INTRODUCTION

The apical extrusion of debris varies in quantity and may differ according
to several factors related to both the tooth and the technique used. These
factors include the type of canal, the diameter of the foramen, the type of
technique, the apical preparation limit, the irrigation technique and the irrigation
solution employed. However, there is still no ideal technique that prevents the
extrusion of debris (1, 2).

Sodium hypochlorite is the most popular irrigation fluid used in
endodontics, with concentrations ranging between 0.5% and 6%. In addition to
its proven bactericidal action, it presents excellent dissolution activity of organic
matter when compared to other solutions (1). Due to its improved
biocompatibility in addition to its antimicrobial properties, chlorhexidine is the
solution of choice especially in techniques advocating the extension of the
apical foramen. It can be used in the form of a solution or gel, at concentrations
ranging from 0.2% to 2%. The gel form of chlorhexidine has different physical
properties from the solution. Due to its viscosity, it is able to eliminate the smear
layer almost completely since it maintains the instrumentation residues in
suspension (3).

The aim of this study was to evaluate the influence of different chemical
irrigation solutions used in the determination of the quantity of debris extruded
apically by varying the instrumentation technique as follows: manual, rotating
or reciprocating. This study was based on the assumption that different
irrigation solutions do not interfere with the quantity of apical debris extruded,

regardless of the instrumentation technique used.

7.2- MATERIAL AND METHODS

Ninety recently removed lower pre-molars with single canals were used.
All teeth were inspected, clinically and radiographically, according to the
following inclusion criteria: absence of obturator material, single canal, complete
apex, absence of root fractures and teeth having similar length and roots
without curvature. Exclusion criteria: teeth with apical diameter larger than the
manual instrument #20 (Dentsply Maillefer, Ballaigues, Switzerland), and those

that presented calcified canals.
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The teeth were autoclaved and stored in a 0.05% chloramine solution. All
remaining tissues, adhered to the external surface of the roots, were removed
with periodontal curettes. The length of the teeth was standardized at 15 mm
through the removal of crowns with a carborundum disc.

The canals were explored using a type K, #15 manual instrument
(Dentsply Maillefer, Ballaigues, Switzerland). The instrument was inserted until
its tip exceeded the foramen, then withdrawn 1 mm to determine the working
modelling length of the root canals.

The teeth were randomly divided into 9 groups and mounted in 10 mL
glass vials, in accordance with the experimental model described and used by
Myers and Montgomery (4). Rubber stoppers were perforated at the center to
create a site where the teeth can be mounted with autopolymerizing acrylic
resin. A 27G needle was inserted through the rubber stoppers to equalize the
pressure inside and outside the glass vials and allow the extrusion of debris.
The glass vials were then covered with cotton gauze compress to block the
view of the operator. Prior to mounting the teeth, the empty vials were weighed
without the caps on an analytical weighing scale (Bel Mark U210A, Bel
Engineering, Monza, Italy) with a precision of 10* g. The means of 3 successive

values of weighing per flask were recorded.

7.2.1- Weighing of irrigation solutions

Irrigation solutions were weighed to check the amount of residue that would
remain after drying the mounts. Thirty previously weighed 10 mL glass vials
were separated into 3 groups, according to the irrigation solutions to be
used: 2.5% sodium hypochlorite (Soda Clorada, Asfer Industria Quimica Ltda,
Sao Caetano do Sul, Brazil), 2% chlorhexidine gel (Lidifarma, Curitiba, Brazil),
and distilled water. In each vial, 1 mL of irrigation solution was placed and
heated in an oven at 140°C for 5 hours until the solution dried completely.
Following this, each vial was re-weighed and the mass of residues was
calculated, subtracting the initial weight from the final weight, to obtain the mass

of the residues.
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7.2.2- Preparation of the Root Canals
Pre-enlargement of the cervical and middle third of all teeth selected for
the study was performed with Gates-Glidden (Dentsply Tulsa Dental) #2 and #3
drills coupled with a low-speed contra-angle handpiece and irrigated with 1 mL
of distilled water. The patency of the canals was then confirmed with a #10
K-file (Dentsply Maillefer, Ballaigues, Switzerland). The instrumentation was
performed by a single endodontic specialist.

Manual instrumentation (Ml): Preparation of the canals was performed
with Flexofile instruments (Dentsply Maillefer, Ballaigues, Switzerland), using
the crown-down technique, with % turn kinematics. Preparation was initiated
with file #50 in the coronal aspect with file sizes reducing progressively in the
apical direction, ending finally with file size #30.

ProTaper Universal (PTU): Preparation was initiated with S1 and S2
Universal ProTaper instruments (Dentsply Maillefer, Ballaigues, Switzerland)
progressively in the apical direction and with slight pressure, until resistance
was encountered, and finalized with F1, F2 and F3 instruments, up to the
working length. The X-Smart Plus motor was used (Dentsply Maillefer,
Ballaigues, Switzerland) on PTU function in each instrument.

WaveOne Gold (WO): Preparation was performed with the WaveOne
Primary single-file reciprocating system (25/08) (Dentsply Maillefer, Ballaigues,
Switzerland), coupled with the X-SmartPlus motor. The function WAVEONE
ALL was used to perform pecking movements until the working length was

reached.

7.2.3- Irrigation Parameters

In all groups, a 5 mL syringe and 24G %" 0.55 mm x 20 mm needle was
used, which was introduced in the middle third of the roots, 5 mm short of the
working length. A constant apex-crown movement (1-2 mm) was maintained
during irrigation.

Aspiration was performed with a disposable cannula positioned at the
entrance of the canal during irrigation.

Sodium Hypochlorite (NaOCIl) and Distilled Water: The teeth of the Ml

and PTU groups were irrigated with 1 mL irrigation solution every time the

instruments were changed. In the WO group, irrigation with 1 mL of irrigation
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solution was carried out after 3 pecking movements. At the end of the
preparation, each group used 5 mL of irrigating solution.

Chlorhexidine Gel (CHX): The teeth of MI and PTU groups were
irrigated with 0.25 mL of 2% chlorhexidine gel deposited in the pulp chamber
every time the instruments were changed. The gel was then washed with 0.75
mL distilled water. In the teeth of the WO group, the same procedure was
performed. However, change of instruments was done every 3 pecking
movements. At the end of the preparation, a total of 5 mL of irrigation solution

was used in each group.

7.2.4- Collection of Debris

After the instrumentation, the rubber stopper with the tooth and the needle
were removed, and the debris adhered to the outer surface of the root was
collected by washing with 1 mL of distilled water to deposit it in the glass vial.

The vials were placed in an oven at 140°C for 5 hours, so that the mixture
would be totally evaporated (5). The mass of debris was determined by the
average of 3 consecutive weight values of the vials in an analytical balance with
a precision of 10* g (Bel Mark U210A, Bel Engineering, Monza, ltaly),

subtracting the mass of the empty vials, previously determined.

7.3- STATISTICAL ANALYSIS

The data were summarized in tables and analyzed using the following
statistical tests: Kolmogorov-Smirnov, two-way ANOVA, Levene variance
homogeneity test and Games-Howell multi-parameter comparison test for
heterogeneous variances. One-way ANOVA and Tukey’s test were used for the
mass of the residues of the irrigation solutions alone.

All tests were performed with the aid of the SPSS Statistics 23 software
(IBM. New York, USA) with a significance level of 5%.

7.4- RESULTS

Apical extrusion of debris occurred in all groups. The mean and standard
deviation of the values according to each group are shown in Table 1.
Significant differences were found between the irrigation solutions and the

techniques used (p < 0.05). Of the irrigation solutions used, 2% CHX produced

18



the most debris when root canal preparation was performed with PTU (p <
0.05). In Table 2, the groups associated with distilled water (p < 0.05) combined
with the reciprocating technique had the least extruded debris (p < 0.05),
regardless of the technique chosen. Moreover, the results shown in Table 2
indicate that there was a statistical difference regarding the formation of crystals
of the irrigation solutions used (p < 0.05). Therefore, the crystals formed only by
the evaporation of the irrigation solutions differed when 2.5% NaOCI, 2% CHX
and distilled water were used. The 2.5% NaOCI solution produced the highest
amount of crystals when compared to other irrigation solutions (p < 0.05) and

distilled water presented the lowest amount of residue (p < 0.05).

Table 1. Average of the mass (g) of apical debris generated in relation to the technique of
irrigation instrumentation and solution:

Technique / Irrigator N Average St Dev
Rotatory / Gel Chlorexidine 10 0,211 0,045
Rotatory / Hypochlorite 10 0,105 0,057°
Manual /Gel Chlorexidine 10 0,120 0,064°
Manual / Hypochlorite 10 0,103 0,038°
Reciprocating/ Gel Chlorexidine 10 0,080 0,056°
Reciprocating / Hypochlorite 10 0,012 0,012°
Reciprocating / Destilled Water 10 0,001 0,001¢
Manual / Destilled Water 10 0,000 0,000°
Rotatory / Destilled Water 10 0,000 0,000¢

Values with different overwritten letters have statistical difference.

Table 2. Average of the mass (g) of debris in relation to the instrumentation technique,
independent of the irrigation solution and in relation to the irrigation solution, independent of the
instrumentation technique:

Technique N Average St dev
Rotatory 30 0,105 0,096°
Manual 30 0,074 0,067°
Reciprocating 30 0,031 0,047°
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Irrigator

Gel Chlorexidine 30 0,137 0,077°
Hipochlorite 30 0,073 0,058¢
Destilled Water 30 0,000 0,000°

Values with different overwritten letters have statistical difference.

Table 3. Average mass (g) of irrigation solution residues.

Residue mass (g) N Average St dev
Hypochlorite 2,5% 10 0,106 0,001#
Chlorexidine Gel 10 0,034 0,000°
Destilled Water 10 0,001 0,000°

Values with different overwritten letters have statistical difference.

7.5- DISCUSSION

All instrumentation systems, whether manual, reciprocating or rotational,
caused apical extrusion of debris, regardless of the irrigation solution used,
corroborating the results obtained in previous studies(6, 7).

The initial hypothesis was rejected on the assumption that the irrigation
solutions used had an influence on the amount of debris extruded. The
technique that extruded the most debris in this study was the rotational
technique, with the ProTaper Universal system, as verified by other studies(4, 6,
8-11). This can be explained by the higher number of instruments that produces
the largest quantity of residues(8), regardless of irrigation solution used.

Different outcomes have been reported in some studies with the apical
debris collection methodology. These outcomes show no significant differences
between the amount of debris extruded between reciprocating and rotational
systems (12), and also that the reciprocating systems cause higher extrusion of
debris than the rotational system (13). This difference may be related to the
applied method, mode of debris collection, type of tooth used or instruments
used in the tests (3).

In this study, the amount of debris was significantly higher when it was
associated with 2% chlorhexidine gel. This high apical extrusion can be
attributed to the thixotropic property of the gel (14). An increase in fluidity occurs

as it is agitated. This physical property of the gel may also explain the increase
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in the quantity of debris generated when it was associated with a rotational
system in comparison with the reciprocating system.

The 2.5% sodium hypochlorite solution generated a larger amount of
residue when only the irrigator solution was weighed. When the instrumentation
technique was associated with the irrigation solution, 2.5% sodium hypochlorite
generated a lower amount of debris than the gel, presenting a different
behavior. One can affirm that the amount of hypochlorite crystals, although
statistically different from the other substances tested when weighed separately,
is directly associated with the endodontic technique employed.

The 2% chlorhexidine gel displayed a different behavior because it is
unable to dissolve organic matter, which remains in suspension and ends up
being pushed to the periapex(3, 15).

Distilled water has been consistently used in these types of studies, since
it does not generate any residue that could interfere in the final weighing of
debris(2, 3). However, the results generated in studies with distilled water
cannot be translated clinically, since, unlike sodium hypochlorite and
chlorhexidine gel, it is not used as an irrigation fluid alone.

The three groups with distilled water produced a lower mass of debris
when compared to other irrigation solutions, with no significantly different
quantity of debris observed. This suggests that residues of other solutions
increase the mass of debris (2). The weighing of irrigation solutions alone in this
study also corroborates this hypothesis, since the quantity of residue generated
by drying distilled water is not statistically significant when compared to the
residues of 2.5% sodium hypochlorite and 2% chlorhexidine gel. Among the
solutions tested, distilled water exerted less interference in the final mass of
apically extruded debris. However, due to the lack of antimicrobial properties
and dissolution capacity of organic matter, it is not recommended as the main

irrigation solution in routine endodontic practice.

7.6- CONCLUSIONS

The different irrigation solutions influence the amount of apically extruded
debris during the preparation of the canal using different instrumentation
techniques. The PTU instrument together with 2% CHX displayed the highest

extrusion of debris.
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9- ANEXOS

9.1 —Imagens

Fig. 1 — Debris coletado no frasco ja seco.

Fig. 2 — Residuo da secagem do Hipoclorito de Sodio 2,5%
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Fig. 3 — Residuo da secagem do Gel de Clorexidina 2%

Fig. 4 — Residuo da secagem da Agua Destilada
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Fig. 5 — Tampa de borracha perfurada

Fig. 6 — Dente preparado adaptado a tampa do frasco
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9.2 — Bioestatistica

Técnica x Solugao Irrigadora

Testes de Normalidade

Técnica de

Instrumentagao x Kolmogorov-Smirnoy

Varidval Irrigante Estatistica gl Valor p

Manual / Hipoclorite 208 10 000

Manual / Gel 249 10 0.07805

Manual / Agua Destilada 164 10 200

Rotatdra ! Hipoclarito Aa7 10 200

Debris Apical Rotatonia / Gal 10 2000

Rotatéria / Agua 10

Reciprocanta / 10

Reciproca 36l 10

Reciprocante / Agua 334 10
*. Este é um limile inferior da
significancia verdadei
a, Correlagao de Significancia de
Lilliefars
Descritivas
Debris Apical

Intervalo de confianga para
Desvio media
N Media Padrao Padrao Limila inferior Limite superior Minima Maxima
Manual 30 0.0743 00678 0.0124 0.0490 0.0996 0.0000 0.1793
Rotatoria 30 0.1054 0.0965 0.0176 0.0694 0.1415 0.0000 0.2832
Reciprocante 30 0.0311 0.0480 0.0088 0.0132 0.0450 0.0000 0.1845
Teste de Homogeneidade de Varidncias
Deabris Apical
Estatistica de Levene al | gl2 Walar p

15,207 2| a7 o

Descritivas
Debris Apical
Intervalo de confianga de 95% para
Desvio Erro média
N Média Padrao Padrao Limite inferior Limite superior Minimo Maximo
Hipaclarita 30 0.0732 0.0587 Q.0107 0.0513 0.0951 0.0005 0.2162
Gel Clorexidina 30 0.1371 0.0773 0.0141 0.1083 01680 0.0022 0.2832
Agua Destilada 30 0.0004 0.0007 0.0001 0.0002 0.0007 0.0000 0.0027)
Teste de Homogeneidade de Variancias
Debris Apical
Estatistica de Levena all g2 Walor p
30,174 2 ar




Debris Apical

Descritivas

Intervalo de confianga de 95%
N Média Mediana Desv_:o Ermro Padrao para medk Minimo Maxima ‘..n’anac;ao (e}
Padrao Média x Mediana
R Lirnite:
Limite inferior "
superiar
Manual [ Hipoclorito 10 0.10258, 0.08875 0.03797 0.01204 0.07542 0.12674 0.06200 0.17310 15.58310)
Manual / Gel Clorexidina 10 0.11897 0.14400 0.06383 0.0201% 0.07431 0.16563 0.00510 0.17830 -16.68750
Manual / Agua Destilada 10 0.00035| 0.00030 0.00035 0.00011 0.00010 0.00060 0.00000 0.00110 16.66667|
Rotatéria / Hipoclorito 10 0.10489) 0.11200 005750 0.01818 0.06376 0.14602 0.03100 0.21620 -8.34621
Rotatoria | Gel Clorexidina 10 021117 0.20350 0.04483 0.01418 0.17910 0.24324 0.15800 0.28320 3.76804
Rotatoria | Agua Destiada 10 0.00024 0.00021 0.00033 0.00010 0.00001 0.00047 0.00000 0.00110 14.28571
Reciprocante / Hipoclorito 10 0.01225] 0.01335 0.01158 0.00366 0.00396 0.02054 0.00050 0.02840 -B.23970
Reciprocante / Gel Clorexidina 10 0.08029) 0.06785 0.05631 0.01781 0.04001 0.12057 0.00220 0.19450 18.33456)
Reciprocante | Agua Destilada 10 000075 063 0.00102 0.00032 0.00002|  0.00148 0.00000 0.00270 18.04762]
Apesar de trés tratamentos ndo apresentarem distribuicio normal a diferenga entre média e mediana @ menor que 20%, indicando distrib

utilizago do teste paramétrico ANOVA A DOIS CRITERIOS para a comparagao dos valores médioa de debris Api

fatores
Teste de Homogeneidade de Variancias
Dabris A
Estatistica de Levena alt gz walar p
8.547 8 81 0.0000
Fatores entre sujeitos
Rétulo de valor N
Técnica de Instrumentacao 1 Wianual 30
2 [Rotataria 30
3 Reciprocante 30
Irmigante 1 Hipoclorito 30
2 [Gel Clorexidina 30
3 A qua Destilada 30
ANOVA A DOIS CRITERIOS
Varidvel dependente: Debris Apical
Tipa Il Soma dos Quadrado
rigem Quadrados gl Médic F Valor p Poder observado”
[ Tecnicadelnstrumentagio 084 2 042 26615 a1 0.99995830381
Irrigants 281 2 140 95342 1.00000000000
Iﬁ;:‘rﬁ“'"w”m"mm = 082 4 o018  g9t2| 0oo000tacsez | 099963091906
Erro 127 a1 002
[Total corrigido 554 89|

0. Calculado usando alfa = .05

| segundo Tecnica de Instrumer

0, Irrigante e a interaga
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0 simétrica, sendo portanto indicado a
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ANOVA A DODIS CRITERIOS

Varidvel dependente:

Debris Apical

(ODriger

Tipe Il Soma dos

Quadrados

ol

Cuadrado
Médio

Walor p

Poder observado”

Técnicadelnstrumentagaoximigant
e
Erro

Total corrigido

Az27
Az27

554

81
89

053
002

33945

0.000000

1,000000

b. Calculado usando alfa = ,05

Comparagdes multiplas
Variavel dependente:
Games-Haowell

Debris Apical

{I} Técnica de Instrumentagdo

II'.l.fnrenca media (|-
J)

Erra
Padrao

Intervale de Confianga 95%

Valor p

Lirnite inferior

Lirmite supearior

Manusal

Rotatona
Reciprocante

-0311333
0432033

0215357
0131582

0.3254
0.0169

-.0B3090
D06EIT

020824
079769

Rotatiria

Marual

Reciprocante

0311333
0743367

0215357
0196817

0.3254

0.0014

-D20g24
026540

083080
122133

Reciprocante

Manual

Hotatdra

- 0432032
- 0743367

0151582
0196817

0.0169

0.0014

- 079768
-122133

- D0G63T
- 026540

", A diferenca media & significativa na nivel 0.05

1500
1400
1300
1200

1100+

05001
0800
o700

0600

I.C. 95% Debris Apical

1000 g

0500 =t

0400
0300
D200

0100

32



T T T
Manual Rotataria Reciprocante
Técnica de Instrumentagio
Comparacoes multiplas
Variavel dependente; Debris Apical
Games-Hawell
ID'—.ferenga média (- Ermo i In1grvalp da Canﬁgnga 95% :
1) Irrigante J) Padrao Valor p Limite inferior Limite: superior
Hipaclarito Gel Clorexidina _oB3enaa’| 017782 0019 - 106602 -021204]
Agua Destilada OFe7eas’| 0107089 0.0000 046348 099240
(Gel Clorexidina Hipoclorito 0&39033°| 0177182 0.0019 021204 A0BED2]
Agua Destilada A3E6oeT | (0141187 0.0000 101834 AT1560)
Agua Destilada Hipoclorito - 0727833 .0107089 0.0000 -.089240 - 046346
Gel Clorexidina - 1366087 0141167 0.0000 - 171560 - 101834
*. A diferenca média & significativa no nivel 0.05.
1800
1600
14004 &
T,j 1200+
‘o
< et i
= 1000+
= i
[]
a
= JOB00-
e}
a
©  osoo
D400
0200
0000 e

1
Hipaclorita

1
Gel Clorexidina

Irrigante

= T
Agua Destilada
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Comparacdes miltiplas
Variavel dependente:
Games-Howell

Debris Apical

Intervalo de Conflanga 95%

Diferenga média (I Erro
1) Técnica de Instrumentagao x Irrigante J) Padrio Valar p Limite inferior Limite superior

Manual [ Hipaclorite Marnual { Gel - 0173800 0234870 0.9970 - 101984 L7214
Manual { Agua Destilada qozzaoe’|  0120070]  o.0003 054732 140728

Rotatoriz / Hipoclarito -0023100| 0217892 1.0000 - DBO100 OT5480

Roatatoria / Gel -, 1085800 D1B5TET 0.0005 - 173895 - 043285

Ratatdria / Agua 10234p0°| 0120069 0.0003 054842 149838

Reciprocants oao3zon| 0125527 0.0004 042514 138146

Reciprocante [ Gel 02228001 0214751 0.9755 -054251 Dasa3

Reciprocanta / Agua 0183007 0120108 0.0003 054331 149320

Manual / Gel Clorexidina Manual ! Hipoclorita 0173800 D234870 0.9970 - DE7214 101994
Manual { Agua Destilada 1962007 0201865 0.0040 039762 199478

Rotatoria [ Hipoclarito 0150800( 0271679 0.9996 -.080238 110398

Rotatoria [ Gel -0912000| 0248663 0.0381 - 178845 -.003585

Rotatéria / Agua 1973007 0201865 0.0040 039872 (199588

Reciprocante / Ao7rzon’| 0205158 0.0078 027765 VBTETS)

Reciprocants [ Gel 0396800 0269167 0.8531 -.054811 134171

Reciprocante / Agua A1gzzo0| 0201888 0.0041 035362 199078

IManual / Agua Destilada Manual / Hipoclonto - 40223007 0120070 0.0003 - 149728 -054732)
Manual [ Gel - 11962007 0201865 0.0040 -.198478 -.039762

Rotatdria | Hipoclarito - 10454000 0181831 0.0050 - 176472 -.032608

Ratatdria [ Gel - 21082007 0141758 0.0000 -, 266099 - 154741

Rotatoria [ Agua 0001100] 0001524 0.8977 - 000424 000644

Reciprocante / -0118000| 0036645 0.1304 -.026390 002580

Reciprocante / Gel .07asqo0’|  .017BOSE 0.0244 -.15037% - 009501

Reciprocante /| Agua - 0004000( 0003424 0.9483 -.001693 000893

JRotatéria ! Hipoclorito Manual / Hipoclorite nozaoa|  o2i7Aa2 1.0000 - 075480 080100
Marnual { Gel -0150800) .0271672 0.9836 - 110398 080238

Manual / Agua Deslilada Avasdon’|[ 0181831 0.0050 032608 76472

Rotatdria / Gel - 10628007 0230855 0.0059 - 1876489 -.024911

Rotatoria / Agua 04es00°[ 0181831 0.0049 032718 176582

Reciprocants / 09284007 0185480 0.0108 020586 1B4E94

Reciprocante / Gel 02480001 0254488 0.89845 -.DBE45T4 S RET

Reciprocantes / Agua 0414007 0181857 0.0051 032208 176072

JRotatdria / Gel Clorexidina Manual / Hipoclornte 085800 0185767 0.0005 043285 AT3E85
Manual / Gel 0912000 | 0246883 0.0381 003555 ATEBAS

Manual / Agua Desfilada 2108200 0141758 0.0000 154741 2BBEOY

Hotatora [ Hipoclorito JAoszapn’| 0230555 0.0059 024811 JBTEAY

Rotatoria [ Agua 21083007 0141757 0000 154851 2BT009

Reciprocante / 49892007 0146409 0.0000 142627 265213

Reciprocants | Gel JAsnsson’| 0227589 0.0006 .050648 211112

Reciprocante { Agua 21042007 0141791 0.0000 154341 266465

|Rotatoria / Agua Destilada Manual { Hipoclorite -1023400°| 0120069 0.0003 -. 145838 - 054842
Manual { Gel - 11973007 0201865 0.0040 -.199588 - 039872

Manual { Agua Destilada -0001100( 0001524 0.9977 -.D00G44 000424

Rotatona [ Hipoclorito - 10465007 0181831 0.0049 - 176582 - 032718

Rotatoria / Gel - 21083007 0141757 0.0000 - 267008 -. 154851

Reciprocante / -0120100| 0036642 0.1253 -.026500 002480

Reciprocanta / Gel - 0BOOSDDT|  01TBOSS 0.0242 -.150488 - 09611
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Recipracante | Agua - DO05100|  .0003398 0.8342 -.001800 .000?80'
Reciprocante / Hipeclorito Manual ! Hipoclorite -0003300°| 0128527 0.0004 - 138148 -042514]
Marwal { Gel - 10772000 0205158 0078 - 187675 - 027765
Manuzl f Agua Destilada 0115000 00358645 01304 -.0025590 028390
Rotaténa / Hipoclarito - 09264007 0185480 0.0106 - 164604 - 0205861
Rotatéria / Gel - 1988200 | 0146409 0.0000 - 2565213 - 142627
Rotatdria [ Agua 0120100 00358642 0.1253 -.002480 028500
Reciprocante / Gel - OBRO400| .D1B1T81 0.0610 -.138606 002526
Recipracante / Agua 0115000| .D03ETT0 0.1518 -.002392 025992
Reciprocante [ Gel Clorexidina Manual  Hipoclorilo -.0222900| 0214751 0.8755 -.098831 054251
Manual f Gel - 038GRO0| 0269167 0.8531 - 134171 0534511
Manual { Agua Destilada 0700400 D1TBOSE 00244 003501 50379
Rotaldnia / Hipoclorito - U246000| 0254488 0.5845 = 113774 054574
Rotatoria / Gel - 13088007 0227589 0.0006 - 211112 - 050648
Rotatoria ! Agua DBO0S0DT|  D1TBOSS 0.0242 00eE11 150488
Reciprocants | .0E80400| 0181781 0.0810 -.002526 138606
Reciprocants / Agua 07954007 0178082 0.0252 00101 148478
Reciprocante / Agua Destilada Manual | Hipoclorito - 1018300° 0120108 0.0003 -.148328 -054331
Manual [ Gel - 11822007 0201888 0.0041 -.199078 - 038362
Manuzl / Agua Destilada 0004000 0003424 0.59483 -.000843 001653
Rotatdria / Hipoclarito - 10414007 0181857 0.0051 - 176072 - 032208
Rotatora / Gel -z2104zo00| 0141791 0.0000 -.266499 -.154341
Rotatéria [ Agua (0005100 0003398 0.8342 -.000780 AD01E00
Reciprocante / -0116000| 0036770 0.1518 -.025092 002992
Reciprocanta / Gel -0795400°| 0178082  0.0252 -.148079 008101
*. A dierenca média é significativa na nivel 0.05.
] Irrigante
I G4 Glraxicina
=400 W Agua Destilada
2200
2000
E 1800
&- 1600
= 1400~
'ﬁ' h
Q4200+ -[
§ 1000 I
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0200 ;
0000 = = s
T T T
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Residuos das Solugdes Irrigadoras

Testes de Normalidade

Kolmogorov-Smirnov® Shapiro-Wilk
Solugao Irrigadora Estatistica gl Sig. Estatistica al Valor p
Massa do residuo Hipoclorito 2.5% 199 10 200" 890 10 470|
(2502 de Clorexidina 149 10 200 959 10 769
Agua Destilada 160 10 200" 900 10 221
*. Este & um limite inferior da significancia verdadeira.
a. Correlagéo de Significancia de Lilliefors
Descritivas
Massa do residuo
Intervalo de confianga de 95% para
media
N Média Desvio Padrdo |  Erro Padréo Limite inferior | Limite superior |  pinimo Méaximo
Hipoclorito 2.5% 10[  0.1084 0.0010 0.0003 0.1057 0.1071 0.1047 0.1074
Gel de Clorexidina 2% 10 0.0342 0.000¢ 0.0003 0.0335 0.0348 0.0329 0.0359
Agua Destilada 10 0.0011 0.0006 0.0002 0.0007 0.0015 0.0004 0.0019
Total 30 0.0472 0.0447 0.0082 0.0305 0.0639 0.0004 0.1074
Teste de Homogeneidade de Variancias
Massa do residuo
Estatistica de Levene gl gl2 Valor p
1.337 2 27| 0.2795
ANOVA A UM CRITERIO
Variavel dependente: Massa do residuo
a1
f—:. —
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9.3 — Parecer do Comité de Etica

|Comité de Etica

i;ﬂé’:;““*“ da  ASSOCIACAO PARANAENSE zm%b’.qﬂmﬂ[o

DE CULTURA - PUCPR

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: AVALIACAO DO PREPARO BIOMEQANICO E DA QUANTIDADE DE DEBRIS APOS
UTILIZACAO DE MOVIMENTO RECIPROCO

Pesquisador: Everdan Carneiro

Area Temitica:

Versao: 1

CAAE: 07972312.4.0000.0020

Instituicdo Proponente: Pontificia Universidade Catdlica do Parana - PUCPR

DADOS DO PARECER

Numero do Parecer: 129.690
Data da Relatoria: 17/10/2012

Apresentacao do Projeto:

Projeto de pesquisa relevante, estudo experimental, in vitro, com dentes pre-molares exiraidos humanos.

Objetivo da Pesquisa:

Objetivo Primario: O objetivo deste trabalho € avaliar o preparo biomecancio e a quantidade de debris
formado pela utilizacdo do movimento reciproco.

Objetivo Secundario:

Avaliar se existe diferenga quanto ao preparo e a quantidade de debris gerada quando comparado ao
movimento continuo e manual de instrumentagao.

Avaliacdo dos Riscos e Beneficios:

Riscos:

Nao ha riscos

Beneficios:

A verificacdo de beneficios na instrumentagio endodontica a partir desse movimento reciproco podera
sugerir uma reavaliacdo nos métodos utilizados na rotina da clinica odontologica.

Comentarios e Consideragdes sobre a Pesquisa:
Projeto de pesquisa relevante, metodologicamente adequado.

Consideracoes sobre os Termos de apresentacao obrigatéria:
TCUD adequado.

Enderego: Rua Imaculada Conceigdo 1155

Bairro: Prado Velho CEP: 80.215-901
UF: PR Municipio: CURITIBA
Telefone: (41)3271-2292 Fax: (41)3271-2292 E-mail: nep@pucpr.br
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: -_B |eomité de Etica B
ﬁj“d :Eé’;’;q‘"s“ d2 - ASSOCIACAO PARANAENSE
DE CULTURA - PUCPR

PUCPR

Recomendacgoes:
Sem recomendacgbes

Conclusées ou Pendéncias e Lista de Inadequacoes:
Projeto de pesquisa aprovado.

Situacao do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:

Nao

Consideragdes Finais a critério do CEP:

Lembramos acs senhores pesquisadores que, no cumprimento da Resolugéao

196/96, o Comité de Etica em Pesquisa (CEP) devera receber relatérios anuais sobre o andamento do
estudo, bem como a qualquer tempo e a critério do pesquisador nos casos de relevancia, além do envio dos
relatos de eventos adversos, para conhecimento deste Comité. Salientamos ainda, a necessidade de
relatério completo ao final do estudo.

CURITIBA, 24 de Outubro de 2012

Assinador por:
NAIM AKEL FILHO

(Coordenador)
Enderego: Rua Imaculada Conceigéo 1155
Bairro: Prado Velho CEP: 80.215-901
UF: PR Municipio: CURITIBA
Telefone: (41)3271-2292 Fax: (41)3271-2292 E-mail: nep@pucpr.br
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9.4 — Normas de Publicagao

25/07/2017 Guidelines for Publishing Papers in the JOE

american association of

endodontists

Home > Specialty > Publications and Research > Journal of Endedontics > Guidelines for Publishing
Papers in the JOE

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 JOF 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 thase manuscripts that lack clarity or precision, or have unacceptable
grammar or syntax. The following list represents common errors in manuscripts submitted to the
JOE:

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 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

http:/iwww.aae.org/publications-and-researchfjournal-of-endodontics/guidelines-for-publishing-papers-in-the-joe.aspx

114

39



25/07/2017 Guidelines for Publishing Papers in the JOE

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.

w

. 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.)

(=2

. 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 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.

~J

. 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.”

[o5]

. 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.

Yo}

. Authors should be aware that the JOF uses iThenticate, plagiarism detection software, to assure
originality and integrity of material published in the Jjournal. 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 NaOCl). The author list must conform
to published standards on authorship (see authorship criteria in the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals at www.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.
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Guidelines for Publishing Papers in the JOE

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.

. 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 /O£ 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.

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 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 praotocol orspecify any changes made to the protocol. If the study used an in 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.

. 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).

. 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
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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 (| Endod 2012;38:884-888); Olivieri et al., () 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.

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. For example, the following table may not be

necessary:

% NaOCl N/Group % Inhibition of Growth
0.001 5 0

0.003 5 0

0.01 5 0

0.03 5 0

0.1 5 100

0.3 5 100

1 5 100

3 5 100

Instead, the results could simply state that there was no inhibition of growth from 0.001-0.03%
NaOCl, and a 100% inhibition of growth from 0.03-3% NaOC| (N=5/group). Similarly, if the results
are not significant, then itis 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
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