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Resumo

Objetivo: Avaliar as paredes dentinarias por microscopia oOptica (MO) e
microscopia eletronica de varredura (MEV) apds o processo de dissolugao
eletroquimica de instrumentos de niquel-titanio fraturados em dentes humanos
extraidos variando a concentragao de cloreto de sédio das solugdes testadas.
Material e Método: Quarenta e cinco incisivos inferiores foram submetidos ao
processo de dissolucio eletroquimica com solucgdes fluoretadas, uma saturada
em cloreto de sodio e outra ndo: Solugao 1 - NaF 12g/L + NaCl 1g/L, pH = 5,0 (n
= 15); Solugdo 2 — NaF 12g/L + NaCl 180g/L, pH = 5,0 (n = 15). Utilizou-se agua
destilada como controle (n = 15). Trinta dentes foram analisados para cada
solugéo (n = 10) em MO. Quinze para cada solugao (n = 5) em MEV. Para MO,
os dentes passaram pelo processo de descalcificagdo em EDTA 5% durante 10
meses. Em seguida foram realizados seis cortes transversais semiseriados de
5um, processados e corados com hematoxilina e eosina. Para avaliacao em
MEV, 15 raizes foram clivadas longitudinalmente e irrigadas com EDTA 17% por
1 minuto para remover a smear layer. Cada hemisecc¢ao foi analisada totalizando
10 paredes dentinarias para cada solu¢ao. Resultados: Uma vez que a variavel
dependente apresentou o resultado de estrutura inalterada, em todos os grupos,
conclui-se que nao existe diferenga estatisticamente significante na percentagem
de sucesso entre os grupos. O teste qui-quadrado indicou P = 1. Conclusao: A
estrutura dentinaria manteve-se inalterada e estruturada, sem danos decorrentes

do método de dissolugao eletroquimica.

Palavras-chave: Endodontia. Dissolugao Eletroquimica. Niquel-Titanio.
Microscopia. Dentina.



Introducao

A fratura de instrumentos de niquel-titdnio no interior do canal radicular
pode resultar em um desafio para o profissional, principalmente quando é
constatada uma infeccao prévia, e a limpeza e desinfecgcao do sistema de canais
radiculares tornam-se inviaveis (Souter & Messer 2005). A procura de métodos
conservadores para remogao de instrumentos endodonticos fraturados como a

dissolucao eletroquimica tem sido pesquisados.

Pesquisas abrangendo a dissolugdo eletroquimica de instrumentos
endodénticos envolvem o uso de solugdes fluoretadas. Alteragdes na
concentracdo dessas solucdes foram propostas e os resultados demonstraram
uma significativa diminui¢do do tempo de aplicagéo da corrente elétrica até que
a ultrapassagem do fragmento por um instrumento de pequeno calibre fosse
obtida. (Aboud et al., 2014, Ormiga et al., 2015, Kowalczuck et al., 2017).

Em 2017, Kowalczuck et al., realizaram um experimento confrontando os
valores da corrente elétrica obtidos no processo de dissolugao eletroquimica
empregando duas solugdes: uma fluoretada com baixa concentragao de cloreto
de sddio (NaF 12g/L + NaCl 1g/L, pH = 5,0), e outra fluoretada saturada com
cloreto de sodio (NaF 12g/L + NaCl 180 g/L, pH = 5,0). Apds o experimento foi
quantificada a dissolugdo dos instrumentos fraturados no terco apical em
incisivos inferiores humanos. Os resultados evidenciaram que a saturagao da
solugao fluoretada com cloreto de sodio implicou em aumento dos valores de
corrente elétrica, e em maiores redugcées de comprimento de fragmentos de
instrumentos fraturados em canais radiculares humanos submetidos ao
processo de dissolucio eletroquimica.

A permeabilidade da dentina poderia ser um fator negativo caso as
solugdes fluoretadas testadas implicassem em algum dano a estrutura das
paredes. O pH 5.0 dessas solugcdes também é um fator a ser considerado.
Embora a acidificacdo da solugcao favoreca o processo de corrosdo e assim
permita a fragilizacdo da liga exposta a solugdo, uma possivel agdo nociva a
estrutura dentinaria limitaria o uso de substancias de pH acido (Aboud et al.,
2014, Kowalczuck et al., 2017).

O presente estudo teve como objetivo avaliar por meio da microscopia

eletrébnica de varredura (MEV) e microscopia optica (MO) se as solugdes



fluoretadas saturadas ou ndo com cloreto de sodio, apés o processo de
dissolucao eletroquimica de instrumentos de niquel-titanio fraturados em dentes
humanos extraidos, podem causar algum tipo de dano na estrutura da dentina
radicular. A hipotese nula é que as solugbes fluoretadas, com baixa
concentragao ou saturadas, ndo alterem a dentina radicular apds o experimento

de dissolugao eletroquimica.

Material e Método

Quarenta e cinco incisivos inferiores tiveram limas ProTaper Universal F1
fraturadas intencionalmente a 3mm da ponta na porgcado apical dos canais
radiculares. Cada canal foi submetido ao processo de dissolugao eletroquimica
com potencial de + 1.5V para a solugdo 1 (NaF 12g/L + NaCl 1 g/L, pH =5,0) e
+ 0,3 V para a solugédo 2 (NaF 12g/L + NaCl 180 g/L, pH = 5,0) durante 30
minutos. Ao término do processo, as amostras foram preparadas para avaliagcao

microscoépica das paredes dentinarias.

Para ambas as avaliagdes foram analisadas a presencga ou auséncia de
danos a estrutura dentinaria na superficie do canal radicular ou nos tubulos

dentinarios de cada raiz de acordo com os seguintes critérios:
1 = Erosao, reabsorgao ou alteragdes nos tubulos dentinarios.

2 = Estrutura inalterada.

1.1. MICROSCOPIA ELETRONICA DE VARREDURA

Trés grupos foram testados: Solucdo 1 (n = 5), com baixa concentragao
de cloreto de sddio; Solugao 2 (n = 5), saturada e agua destilada (n = 5), grupo
controle. Os espécimes foram desgastados longitudinalmente em profundidade
nas paredes vestibular e lingual com um disco diamantado de dupla-face. Com
o auxilio de um mini formao e um martelo cirurgico realizou-se a clivagem das
raizes em duas porgdes. As hemisecgdes radiculares foram irrigadas com acido
etilenodiaminotetracético a 17% (EDTA) por 1 minuto afim de remover a smear
layer, sem contudo comprometer a integridade dentinaria. As raizes foram

submetidas a microscopia eletrénica de varredura (MEV).



(Vega 3 SEM — Analytical Scanning Electron Microscope, TESCAN, Brno,
Republica Tcheca). Em ampliagbes de 250X e 500X.

1.2.  MICROSCOPIA OPTICA

Os trinta dentes separados para a avaliagao histolégica foram divididos
em trés grupos: Solugao 1 com baixa concentracao (n = 10), solu¢ao 2 saturada
(n = 10) e grupo controle, agua destilada (n = 10). Esses dentes foram
submetidos ao processo de desmineralizagao em EDTA 5% durante 10 meses.
Apds desmineralizagdo total, os dentes foram clivados e submetidos ao
processamento histotécnico. A partir disso foram realizados seis cortes
semiseriados de 5um cada, processados para analise microscépica e corados

com hematoxilina e eosina.

Figura 1. Areas dos cortes semiseriados para analise em M.O

Resultados

As paredes dentinarias radiculares foram avaliadas a fim de observar a
estrutura das mesmas ap6s o experimento de dissolucdo eletroquimica,
sugerindo que as solugdes nao geraram alteragao na estrutura dentinaria, tanto
para o MEV (Figura 2) como para microscopia optica (Figura 3). Uma vez que a

variavel dependente apresentou resultado de estrutura inalterada em todos os



grupos, conclui-se que nao existe diferenca estaticamente significante na

percentagem de sucesso entre os grupos. O teste qui-quadrado indicou P = 1.

Microscopia Eleténica de Varredura
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Figura 2. Eletromicrografias de varredura da dentina radicular submetida ao
experimento de dissolugao eletroquimica. (A e B) solugédo fluoretada nao
saturada por cloreto de sddio, em 250 e 500X, respectivamente; (C e D) solugéao
fluoretada saturada por cloreto de sodio, em 250 e 500X, respectivamente; (E e

F) agua destilada, em 250 e 500X, respectivamente.

Microscopia Optica

Figura 3. Microscopia optica das raizes submetidas ao processo de dissolugao
eletroquimica. (A e B) solugao fluoretada ndo saturada por cloreto de sodio; (C

e D) solucéo fluoretada saturada por cloreto de sédio; (E e F) agua destilada.




Discussao

A reducado em comprimento de instrumentos de niquel-titanio fraturados
em dentes humanos foi constatada por Kowalczuck et al., (2017). Os autores
utilizaram o método da dissolucao eletroquimica e constataram que a solucao
fluoretada saturada com cloreto de sodio apresentou um aumento da corrente
elétrica e os melhores resultados quando comparado aos tamanhos iniciais e
finais dos instrumentos fraturados. Para que novos avangos no estudo
envolvendo dissolugao eletroquimica e solugdes fluoretadas sejam promissores,

a integridade dentinaria radicular apos o experimento deve ser constatada.

Os métodos escolhidos para observar a integridade dentinaria foram a
microscopia eletrénica de varredura (MEV) (Torabinejad et al., 2003, Foschi et
al., 2004, Prati et al., 1994) e o exame microscépico dentinario dos espécimes
(Siqueira Jr et al., 2017). Nesses métodos pode-se observar a estrutura
dentinaria tanto no sentido longitudinal como transversal da dentina radicular
intracanal. Tendo em vista que o sucesso do procedimento de dissolucao
eletroquimica deve ser considerado juntamente com a integridade da estrutura
dentinaria, o presente estudo € o primeiro a investigar as paredes dentinarias
apos o experimento de dissolugao eletroquimica, possibilitando assim avangos

nesta area.

A saturacao do cloreto de sodio favorece o processo de dissolugéo da liga
de niquel-titanio, ja que a presenca de ions cloreto e de ions fluoreto
potencializam o processo de corrosao por agirem sinergicamente (Li et al., 2007).
Baseado no estudo de Kowalczuck et al., (2017), trés grupos foram utilizados
para verificar a integridade radicular apds o processo de dissolugao
eletroquimica: Duas solugdes fluoretadas com NaF 12g/L', variando a
concentracao do cloreto de sédio, uma saturada, outra ndo saturada e uma com
agua destilada, utilizada como controle. Os resultados demonstraram que a
estrutura dentinaria nao sofreu alteracao nos trés grupos estudados. O pH de 5.0
e a alta concentragao de fluor ndo demonstraram alteragées na dentina radicular

intracanal, quando comparado a agua destilada.

Nos incisivos inferiores humanos estudados n&o existem éareas de
desmineralizagao por carie ou acidos na dentina radicular intracanal, entdo o
efeito remineralizador do fluor na dentina ndo pode ser considerado (Cury &
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Tenuta 2009, Tenuta & Cury 2010). As solugdes fluoretadas de 12g/L-' contém
12.000 ppm de fluor. Essa alta concentragéo de fluor em contato com a parede
dentinaria radicular pode nao ser absorvida pela presenca da smear layer. Essa
camada é composta por residuos de matriz colagena mineralizada (Pashley et
al., 1981) que pode impedir a difusdo bacteriana, de irrigantes do canal radicular
e de cimentos endodénticos (Kouvas et al., 1998). Questiona-se se a smear layer
pode representar uma barreira, protegendo as paredes do canal radicular
(Violich & Chandler 2010). Buchalla et al., 2007 avaliaram se a smear layer afeta
a absorgao de fluor dentinario na concentragao de 12.000 ppm com um pH 4.0.
Os resultados indicaram que a presencga ou auséncia da camada de smear layer
em espécimes dentinarios bovinos ndo demonstraram interferéncia na estrutura

e absorgao do fluor.

Em relagcdo ao pH, o efeito tampao da dentina também pode ser
destacado. Macedo et al., 2014 testaram diferentes concentracdes de hipoclorito
de sodio e diferente pHs. Os autores sugeriram que a dentina pode exercer um
efeito tampao quando a mesma foi submetida a solucdo de NaOCI com pH 5,0

durante 1 hora.

A hipotese nula do presente estudo foi aceita. As solugdes testadas
mantiveram a estrutura dentinaria inalterada e estruturada, sem danos
decorrentes do método de dissolugao eletroquimica. Baseado nos resultados da
presente pesquisa, novas perspectivas de estudo se abrem neste campo ainda

pouco explorado.

Conclusao

Apos as analises em microscopia observaram-se que as paredes
dentinarias nao sofreram alteracbes apo6s o processo de dissolucao

eletroquimica.
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Abstract

Aim: To evaluate the integrity of the dentinal walls by means of optical
microscopy (OM) and scanning electron microscopy (SEM) after an
electrochemical dissolution process for fragmented nickel-titanium instruments in

extracted human teeth.

Methodology: Forty-five mandibular incisors subjected to the electrochemical
dissolution process using either sodium chloride-saturated (NaF 12 g/L + NaCl
180 g/L, pH = 5.0), non-saturated fluoridated solutions (NaF 12 g/L + NaCl 1 g/L,
pH = 5.0), or distilled water were evaluated. For each group (n = 15), it was
randomly selected 10 teeth for OM and 5 for the SEM evaluation. The teeth
analyzed using OM underwent a 10-month long decalcification process in 5%
EDTA. Six semi-serialized 5-um cross-sections were processed and stained with
hematoxylin and eosin. For the SEM evaluation, the roots were sectioned
longitudinally followed by irrigation with EDTA (17%) for 1 minute. Each hemi-

section was analyzed.

Results: Since the dependent variable presented a favorable outcome in all the
groups, (i.e., no structural change in the dentinal structure), it was concluded that
there was no statistically significant difference in the percentage of success

among the groups. The chi-square test yielded a P = 1.

Conclusion: The dentinal structure remained unchanged following the

electrochemical dissolution method.

Keywords: Endodontics. Electrochemical Dissolution. Nickel-Titanium.

Microscopy. Dentine.
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Introduction

Professionals in endodontics may face challenges posed by the
fragmentation of nickel-titanium (NiTi) instruments inside the root canal,
particularly in cases with a history of prior infection and those in which the
cleaning and disinfection of the root canal system are difficult (Souter & Messer
2005). Thus, there is a demand and an ongoing search for conservative methods
to remove fragmented endodontic instruments, such as electrochemical

dissolution.

Research on the electrochemical dissolution of endodontic instruments
involves the use of fluoridated solutions. Different concentrations of these
solutions have been proposed (Aboud et al., 2014, Ormiga et al.,, 2015,
Kowalczuck et al., 2017). In a previous study, our research group (Kowalczuck et
al., 2017) compared the electrical current values obtained in an electrochemical
dissolution process by using two fluoridated solutions with different sodium
chloride concentrations: a low (NaF 12 g/L + NaCl 1 g/L, pH = 5.0), and a
saturating concentration (NaF 12 g/L + NaCl 180 g/L, pH = 5.0). Then, the
dissolution of fragmented instruments in the apical third of human lower incisors
was quantified after the experiment. The results showed that the sodium chloride-
saturated fluoridated solution was more effective, ledding to an increase in
electric current values and subsequent reductions in the lengths of the fractured

instruments in the root canals.

In addition to solution concentration, the low pH of those experimental
solutions (5.0) is one important factor. Although the acidification of the solutions
favors the corrosion process, allowing the weakening of the alloy exposed to the
solution, a potentially harmful action on the dentinal structure might limit the use
of these materials (Aboud et al., 2014, Kowalczuck et al., 2017).

The aim of this study was to assess whether saturated and non-saturated
fluoridated sodium chloride solutions caused some type of damage to the
structure of the radicular dentine following an electrochemical dissolution process
of fragmented NiTi instruments ex vivo, by using optical microscopy (OM) and

scanning electron microscopy (SEM). The null hypothesis was that the
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electrochemical dissolution process do not alter the structure of the radicular

dentin.

Materials and Methods

It was collected all forty-five teeth that had undergone an electrochemical
dissolution process of NiTi instruments from a previous research (Kowalczuck et
al., 2017). The teeth were divided in 3 groups (n = 15):

LC Group - low concentration NaCl solution (NaF 12 g/L + NaCl 1 g/L, pH = 5.0)

SC Group - saturating NaCl concentration solution (NaF 12 g/L + NaCl 180 g/L,
pH = 5.0).

Control group - distilled water

For each group, it was randomly selected five teeth for the SEM and the
remaining 10 for the optical microscopy (OM) evaluation. The presence or
absence of damage to the dentin structure on the surface of the root canal or in

the dentinal tubules of each root was analyzed according to the following criteria:
1 = Erosion, resorption, or alterations of the dentinal tubules

2 = Unaltered structure

1.1 Optical microscopy

All the teeth considered for histologic evaluation underwent a
decalcification process in 5% EDTA for 10 months. After total decalcification, six
semi-serialized cuts into 5-uym-thick sections were processed for histological

examination using hematoxylin-eosin stain.

1.2 Scanning electron microscopy

The selected teeth for SEM were longitudinally sheared using double-
sided diamond blades. The roots were hemi-sectioned using a mini-chisel and a

surgical hammer, and irrigated with 17% EDTA for 1 minute to remove the smear

17



layer, without compromising the dentinal integrity. The roots were analyzed by
means of scanning electron microscopy (SEM; Vega 3 SEM - Analytical
Scanning Electron Microscope, TESCAN, Brno, Czech Republic) at 250x%, 500x

and 5000x magnifications.

Results

The evaluation of the dentinal walls of the roots of all groups showed no
signs of erosion, resorption, or alterations of the dentinal tubules. The dependent
variable showed a favorable outcome (no change in the dentinal structure) in all

the groups (chi-square test P = 1).

Representative samples analyzed by OM are shown in Figure 2, and SEM
analyze is represented in Figures 1. The present results suggest that the
solutions used for the electrochemical dissolution process did not alter the dentin

structure.
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Scanning Electron Microscopy
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Figure 1. Scanning electron micrographs of the dentin roots subjected to the

electrochemical dissolution experiment. (A and B) fluoridated, non-saturated
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sodium chloride solution, at 250 and 500X, respectively; (C and D) fluoridated,
sodium chloride-saturated solution, at 250 and 500X, respectively; (E and F)
distilled water solution, at 250 and 500X, respectively.

Optical Microscopy

Figure 2. Optical microscopy of dentin roots subjected to the electrochemical
dissolution process. (A and B) fluoridated, non-saturated sodium chloride
solution; (C and D) fluoridated, sodium chloride-saturated solution; (E and F)

distilled water.
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Discussion

A reduction in the length of the fragmented NiTi instruments in human teeth
subjected to electrochemical dissolution was established ex vivo by Kowalczuck
et al., 2017. The authors found that saturation of fluoride solution with sodium
chloride led to an increase in electrical current and better results when compared
to the initial and final sizes of the fragmented instruments. Nevertheless, it is
extremely important to evaluate the dentinal integrity following any experiment
with electrochemical dissolution and fluoride solutions to ensure that the future of
this method (Aboud et al., 2014).

In the present study, the methods chosen to evaluate dentinal integrity
included the microscopic examination of the dentin by means of OM (Siqueira Jr
et al., 2017) and SEM (Torabinejad et al., 2003, Foschi et al., 2004, Prati et al.,
1994). These methods allowed the lengthwise and crosswise observation of the
dentinal structure and intra-canal radicular dentin, respectively. The success of
an electrochemical dissolution procedure must be considered in conjunction with
the integrity of the dentinal structure; in this context, to the best of our knowledge,
the present study was the first to investigate the dentinal walls after an
electrochemical dissolution experiment, thus showing that the results may play

an important role for the future studies in this matter.

The saturation of the solution with sodium chloride favors the NiTi
dissolution process, as chloride and fluoride ions act synergistically to promote
the corrosion (Li et al.,, 2007). Following the Kowalczuck et al., 2017,
electrochemical dissolution experiment, the present study evaluated the radicular
integrity after the use of two fluoridated solutions containing NaF 12 g/L and
different concentrations of sodium chloride (one saturated and one unsaturated)
and also a control group which consisted solely of distilled water. The results
showed that the dentin structure remained inalterated in all the three groups,
regardless the pH value of 5.0 and high concentration of fluoride of the solutions

used for the electrochemical dissolution.

A possible bias could be the remineralizing effect of fluoride on dentin
could not be considered (Cury & Tenuta 2009, Tenuta & Cury 2010). However,

in the present study it was not observed any demineralized areas induced by
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cavities or acid in the intracanal radicular dentin. Althought the solutions used in
the electrochemical dissolution (Kowalczuck et al.,, 2017) presented a high
concentration of fluoride (12,000 ppm) and the fluoride was in contact with the
dentin walls for 30 minutes, its absorption could had been prevented by the
presence of the smear layer. The smear layer usually contains mineralized
collagen matrix residues (Pashley et al.,, 1981) that prevent the spread of
bacteria, root canal irrigants, and endodontic sealers (Kouvas et al., 1998). It may
be hypothesized that the smear layer acts as a barrier, protecting the root canal
walls (Violich & Chandler 2010). Buchalla et al., 2007 evaluated whether the
smear layer affected the dentinal fluoride absorption at a concentration of 12,000
ppm and a pH of 4.0. Their results indicated that the presence or absence of the
smear layer in bovine dentinal specimens showed no interference in their
structure or the absorption of fluoride. Regarding the pH, the buffer effect of
dentine should also be emphasized. Macedo et al., 2014, tested different sodium
hypochlorite concentrations at different pH values and suggested that the dentine

might exert a buffer effect upon exposure to a pH 5.0 NaOCI solution for 1 hour.

Thus, the null hypothesis of the present study was accepted. The test
solutions did not alter the dentinal structure, and apparently no damage was
caused by the electrochemical dissolution method proposed in the earlier
investigation (Kowalczuck et al., 2017). Therefore, future research may be

considered in this field, which is rather yet to be explored in detail.
Conclusion

Microscopic analyses revealed that the dentinal walls were not altered

following the experimental electrochemical dissolution process ex vivo.
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(ii) Experimental Subjects: experimentation involving human subjects will only be published if such research has been conducted in full accordance with
ethical principles, including the World Medical Association Declaration of Helsinki (version 2008) and the additional requirements, if any, of the country where
the research has been carried out. Manuscripts must be accompanied by a statement that the experiments were undertaken with the understanding and written
consent of each subject and according to the above mentioned principles. A statement regarding the fact that the study has been independently reviewed and
approved by an ethical board should also be included. Editors reserve the right to reject papers if there are doubts as to whether appropriate procedures have

been used.

When experimental animals are used the methods section must clearly indicate that adequate measures were taken to minimize pain or discomfort.
Experiments should be carried out in accordance with the Guidelines laid down by the National Institute of Health (NIH) in the USA regarding the care and use
of animals for experimental procedures or with the European Communities Council Directive of 24 November 1986 (86/609/EEC) and in accordance with local
laws and regulations.

Al studies using human or animal subjects should include an explicit statement in the Material and Methods section identifying the review and ethics committee

approval for each study, if applicable. Editors reserve the right to reject papers if there is doubt as to whether appropriate procedures have been used.

(iii) Suppliers: Suppliers of materials should be named and their location (Company, town/city, state, country) included.

Results: should present the observations with minimal reference to earlier literature or to possible interpretations. Data should not be duplicated in Tables and
Figures.

Discussion: may usefully start with a brief summary of the major findings, but repetition of parts of the abstract or of the results section should be avoided. The
Discussion section should progress with a review of the methodology before discussing the results in light of previous work in the field. The Discussion should
end with a brief conclusion and a comment on the potential clinical relevance of the findings. Statements and interpretation of the data should be appropriately
supported by original references.

Conclusion: should contain a summary of the findings.

Main Text of Review Articles should be divided into Introduction, Review and Conclusions. The Introduction section should be focused to place the subject
matter in context and to justify the need for the review. The Review section should be divided into logical sub-sections in order to improve readability and
enhance understanding. Search strategies must be described and the use of state-of-the-art evidence-based systematic approaches is expected. The use of
tabulated and illustrative material is encouraged. The Conclusion section should reach clear conclusions and/or recommendations on the basis of the evidence
presented.

Main Text of Mini Review Articles should be divided into Introduction, Review and Conclusions. The Introduction section should briefly introduce the subject
matter and justify the need and timeliness of the literature review. The Review section should be divided into logical sub-sections to enhance readability and

understanding and may be supported by up to 5 tables and figures. Search strategies must be described and the use of state-of-the-art evidence-based

30
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manuscript, including references and figure legends should not normally exceed 4000 words.
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Examples of correct forms of reference follow:

Standard journal article

Bergenholtz G, Nagaoka S, Jontell M (1991) Class Il antigen-expressing cells in experimentally induced pulpitis. International Endodontic Journal 24, 8-14.
Corporate author

British Endodontic Society (1983) Guidelines for root canal treatment. International Endodontic Journal 16, 192-5.

Journal supplement

Frumin AM, Nussbaum J, Esposito M (1979) Functional asplenia: demonstration of splenic activity by bone marrow scan (Abstract). Blood 54 (Suppl. 1), 26a.
Books and other monographs

Personal author(s)

Gutmann J, Harrison JW (1991) Surgical Endodontics, 1st edn Boston, MA, USA: Blackwell Scientific Publications.

Chapter in a book

Wesselink P (1990) Conventional root-canal therapy llI: root filling. In: Harty FJ, ed. Endodontics in Clinical Practice, 3rd edn; pp. 186-223. London, UK:
Butterworth.

Published proceedings paper

DuPont B (1974) Bone marrow transplantation in severe combined immunodeficiency with an unrelated MLC compatible donor. In: W hite HJ, Smith R, eds.
Proceedings of the Third Annual Meeting of the International Society for Experimental Rematology; pp. 44-46. Houston, TX, USA: International Society for

Experimental Hematology.
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Agency publication

Ranofsky AL (1978) Surgical Operations in Short-Stay Hospitals: United States-1975. DHEW publication no. (PHS) 78-1785 (Vital and Health Statistics; Series
13; no. 34.) Hyattsville, MD, USA: National Centre for Health Statistics.8

Dissertation or thesis

Saunders EM (1988) In vitro and in vivo investigations into root-canal obturation using thermally softened gutta-percha techniques (PhD Thesis). Dundee, UK:
University of Dundee.

URLs

Full reference details must be given along with the URL, i.e. authorship, year, title of document/report and URL. If this information is not available, the reference
should be removed and only the web address cited in the text.

Smith A (1999) Select committee report into social care in the community [WWW document]. URL http://www.dhss.gov.uk/reports/report015285.html
[accessed on 7 November 2003]

5.4. Tables, Figures and Figure Legends

Tables: Tables should be double-spaced with no vertical rulings, with a single bold ruling beneath the column titles. Units of measurements must be included in
the column title.

Figures: All figures should be planned to fit within either 1 column width (8.0 cm), 1.5 column widths (13.0 cm) or 2 column widths (17.0 cm), and must be
suitable for photocopy reproduction from the printed version of the manuscript. Lettering on figures should be in a clear, sans serif typeface (e.g. Helvetica); if
possible, the same typeface should be used for all figures in a paper. After reduction for publication, upper-case text and numbers should be at least 1.5-2.0 mm
high (10 point Helvetica). After reduction, symbols should be at least 2.0-3.0 mm high (10 point). All half-tone photographs should be submitted at final
reproduction size. In general, multi-part figures should be arranged as they would appear in the final version. Reduction to the scale that will be used on the
page is not necessary, but any special requirements (such as the separation distance of stereo pairs) should be clearly specified.

Unnecessary figures and parts (panels) of figures should be avoided: data presented in small tables or histograms, for instance, can generally be stated briefly
in the text instead. Figures should not contain more than one panel unless the parts are logically connected; each panel of a multipart figure should be sized so

that the whole figure can be reduced by the same amount and reproduced on the printed page at the smallest size at which essential details are visible.

Figures should be on a white background, and should avoid excessive boxing, unnecessary colour, shading and/or decorative effects (e.g. 3-dimensional
skyscraper histograms) and highly pixelated computer drawings. The vertical axis of histograms should not be truncated to exaggerate small differences. The

line spacing should be wide enough to remain clear on reduction to the minimum acceptable printed size.

Figures divided into parts should be labelled with a lower-case, boldface, roman letter, a, b, and so on, in the same typesize as used elsewhere in the figure.
Lettering in figures should be in lower-case type, with the first letter capitalized. Units should have a single space between the number and the unit, and follow
S| nomenclature or the nomenclature common to a particular field. Thousands should be separated by a thin space (1 000). Unusual units or abbreviations
should be spelled out in full or defined in the legend. Scale bars should be used rather than magnification factors, with the length of the bar defined in the legend
rather than on the bar itself. In general, visual cues (on the figures themselves) are preferred to verbal explanations in the legend (e.g. broken line, open red

triangles etc.)

Figure legends: Figure legends should begin with a brief title for the whole figure and continue with a short description of each panel and the symbols used;
they should not contain any details of methods.

Permissions: If all or part of previously published illustrations are to be used, permission must be obtained from the copyright holder concerned. This is the
responsibilty of the authors before submission.

Preparation of Electronic Figures for Publication: Although low quality images are adequate for review purposes, print publication requires high quality
images to prevent the final product being blurred or fuzzy. Submit EPS (lineart) or TIFF (halftone/photographs) files only. MS PowerPoint and Word Graphics
are unsuitable for printed pictures. Do not use pixel-oriented programmes. Scans (TIFF only) should have a resolution of 300 dpi (halftone) or 600 to 1200 dpi
(line drawings) in relation to the reproduction size (see below). EPS files should be saved with fonts embedded (and with a TIFF preview if possible). For

scanned images, the scanning resolution (at final image size) should be as follows to ensure good reproduction: lineart: >600 dpi; half-tones (including gel
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photographs):>300 dpi; figures containing both halftone and line images: >600 dpi.

Further information can be obtained at Wiley Blackwell’s guidelines for figures: http:/authorservices.wiley.com/bauthor/illustration.asp.

Check your electronic artwork before submitting it: http:/authorservices.wiley.com/bauthor/eachecklist.asp.

5.5. Supporting Information

Publication in electronic formats has created opportunities for adding details or whole sections in the electronic version only. Authors need to work closely with
the editors in developing or using such new publication formats.

Supporting information, such as data sets or additional figures or tables, that will not be published in the print edition of the journal, but which will be viewable via
the online edition, can be submitted. It should be clearly stated at the time of submission that the supporting information is intended to be made available
through the online edition. If the size or format of the supporting information is such that it cannot be accommodated on the journal's website, the author agrees
to make the supporting information available free of charge on a permanent Web site, to which links will be set up from the journal's website. The author must
advise Wiley Blackwell if the URL of the website where the supporting information is located changes. The content of the supporting information must not be

altered after the paper has been accepted for publication.

The availability of supporting information should be indicated in the main manuscript by a paragraph, to appear after the References, headed 'Supporting
Information' and providing titles of figures, tables, etc. In order to protect reviewer anonymity, material posted on the authors Web site cannot be reviewed.

The supporting information is an integral part of the article and will be reviewed accordingly.

Preparation of Supporting Information: Although provision of content through the web in any format is straightforward, supporting information is best provided
either in web-ready form or in a form that can be conveniently converted into one of the standard web publishing formats:

« Simple word-processing files (.doc or .rtf) for text.

« PDF for more complex, layout-dependent text or page-based material. Acrobat files can be distilled from Postscript by the Publisher, if necessary.

« GIF or JPEG for still graphics. Graphics supplied as EPS or TIFF are also acceptable.

* MPEG or AVI for moving graphics.

Subsequent requests for changes are generally unacceptable, as for printed papers. A charge may be levied for this service.

Video Imaging: For the on-line version of the Journal the submission of illustrative video is encouraged. Authors proposing the use such media should consult
with the Editor during manuscript preparation.

6. AFTER ACCEPTANCE

Upon acceptance of a paper for publication, the manuscript will be forwarded to the Production Editor who is responsible for the production of the journal.

6.1. Figures

Hard copies of all figures and tables are required when the manuscript is ready for publication. These will be requested by the Editor when required. Each
Figure copy should be marked on the reverse with the figure number and the corresponding author’s name.

6.2 Proof Corrections

The corresponding author will receive an email alert containing a link to a web site. A working email address must therefore be provided for the corresponding
author. The proof can be downloaded as a PDF (portable document format) file from this site. Acrobat Reader will be required in order to read this file. This
software can be downloaded (free of charge) from the following Web site: www.adobe.com/products/acrobat/readstep2.html. This will enable the file to be
opened, read on screen, and printed out in order for any corrections to be added. Further instructions will be sent with the proof. Hard copy proofs will be posted
if no e-mail address is available; in your absence, please arrange for a colleague to access your e-mail to retrieve the proofs. Proofs must be returned to the
Production Editor within three days of receipt. As changes to proofs are costly, we ask that you only correct typesetting errors. Excessive changes made by the
author in the proofs, excluding typesetting errors, will be charged separately. Other than in exceptional circumstances, all illustrations are retained by the

publisher. Please note that the author is responsible for all statements made in his work, including changes made by the copy editor.
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6.3 Early Online Publication Prior to Print

International Endodontic Journal is covered by Wiley Blackwell's Early View service. Early View articles are complete full-text articles published online in
advance of their publication in a printed issue. Early View articles are complete and final. They have been fully reviewed, revised and edited for publication, and
the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after online publication. The nature of Early
View articles means that they do not yet have volume, issue or page numbers, so Early View articles cannot be cited in the traditional way. They are therefore
given a Digital Object Identifier (DOI), which allows the article to be cited and tracked before it is allocated to an issue. After print publication, the DOI remains
valid and can continue to be used to cite and access the article.

6.4 Online Production Tracking

Online production tracking is available for your article through Blackwell's Author Services. Author Services enables authors to track their article - once it has
been accepted - through the production process to publication online and in print. Authors can check the status of their articles online and choose to receive
automated e-mails at key stages of production. The author will receive an e-mail with a unique link that enables them to register and have their article
automatically added to the system. Please ensure that a complete e-mail address is provided when submitting the manuscript.

Visit http://authorservices.wiley.com/bauthor/ for more details on online production tracking and for a wealth of resources including FAQs and tips on article
preparation, submission and more.

6.5 Author Material Archive Policy

Please note that unless specifically requested, Wiley Blackwell will dispose of all hardcopy or electronic material submitted two months after publication. If you
require the return of any material submitted, please inform the editorial office or production editor as soon as possible.

6.6 Offprints

Free access to the final PDF offprint of your article will be available via Author Services only. Please therefore sign up for Author Services if you would like to
access your article PDF offprint and enjoy the many other benefits the service offers.

Additional paper offprints may be ordered online. Please click on the following link, fill in the necessary details and ensure that you type information in all of the
required fields: Offprint Cosprinters. If you have queries about offprints please email offprint@cosprinters.com

The corresponding author will be sent complimentary copies of the issue in which the paper is published (one copy per author).

6.7 Author Services

For more substantial information on the services provided for authors, please see Wiley Blackwell Author Services

6.8 Note to NIH Grantees: Pursuant to NIH mandate, Wiley Blackwell will post the accepted version of contributions authored by NIH grant-holders to PubMed
Central upon acceptance. This accepted version will be made publicly available 12 months after publication. For further information,

see www.wiley.com/go/nihmandate

7 Guidelines for reporting of DNA microarray data

The International Endodontic Journal gives authors notice that, with effect from 1st January 2011, submission to the International Endodontic Journal requires
the reporting of microarray data to conform to the MIAME guidelines. After this date, submissions will be assessed according to MIAME standards. The

complete current guidelines are available athttp://www.mged.org/Workgroups/MIAME/miame_2.0.html. Also, manuscripts will be published only after the

complete data has been submitted into the public repositories, such as GEO (http://www.ncbi.nlm.nih.gov/geo/) or ArrayExpress

(http://www.ebi.ac.uk/microarray/submissions_overview.html), in MIAME compliant format, with the data accession number (the identification number of the data
set in the database) quoted in the manuscript. Both databases are committed to keeping the data private until the associated manuscript is published, if

requested.

Prospective authors are also encouraged to search for previously published microarray data with relevance to their own data, and to report whether such data
exists. Furthermore, they are encouraged to use the previously published data for qualitative and/or quantitative comparison with their own data, whenever
suitable. To fully acknowledge the original work, an appropriate reference should be given not only to the database in question, but also to the original article in
which the data was first published. This open approach will increase the availability and use of these large-scale data sets and improve the reporting and
interpretation of the findings, and in increasing the comprehensive understanding of the physiology and pathology of endodontically related tissues and

diseases, result eventually in better patient care.
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