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RESUMO

A fistula buco-sinusal consiste na comunicac@o persistente entre o seio maxilar e a cavidade
oral, sendo uma complicacdo decorrente de traumas, patologias ou extracdes dentdrias,
ocorrendo mais frequentemente apds a exodontia dos molares superiores devido a sua
proximidade com o seio maxilar. Cefaléia, sinusite maxilar, dor, transtornos na degluticdo e
tosse noturna sdo alguns dos sinais e sintomas relatados. A comunicagdo buco-sinusal
menores que 2mm de didmetro, tendem a fechar espontaneamente, na grande maioria dos
casos, sem a necessidade de abordagem cirtrgica. Casos de comunicacdo buco-sinusal
maiores que 3 mm necessitam de intervengdo cirdrgica. Técnicas cirdrgicas que utilizam
retalhos (palatino, vestibular ou combinado), enxerto 6sseo e o enxerto pediculado do corpo
adiposo da bochecha tém sido empregadas para esse propodsito. Este trabalho teve por objetivo
descrever um caso clinico de fistula buco-sinusal utilizando-se a técnica de enxerto dsseo da
parede anterior do seio maxilar e discutir as vantagens e limita¢cdes com relacdo as técnicas
mais utilizadas. A técnica descrita € relativamente simples, oferecendo resultado satisfatério,

com o minimo de desconforto para o paciente e tempo cirdrgico reduzido.

Palavras-chave: Fistula bucal. Extracdo dentéria. Sinusite maxilar.



ABSTRACT

The oro-antral fistula (OAF) consists of a persistent communication between the maxillary
sinus and the oral cavity, and it is a complication resulting from traumas, pathologies or
dental extractions, occurring more frequently after the extraction of the superior molars due
to their proximity to the maxillary sinus. Headache, maxillary sinusitis, pain, deglutition
disorders and nocturnal cough are some of the reported signs and symptoms. The
communication oro-antral smaller than 2mm of diameter, tend to close spontaneously, in the
majority of cases without the need of a surgical approach. Cases of OAF larger than 3mm
need surgical intervention. Surgical techniques which use flaps (palatine, vestibular or
combined), bone graft and the pedicled buccal fat pad graft have been used for this purpose.
This work aimed to describe a clinical case of OAF using the bone graft technique of the
anterior sinus wall and discuss the advantages and limitations in relation to the most used
techniques. The technique described is relatively simple, offering a satisfactory result, with

minimum discomfort for the patient and reduced surgical time.

Keywords: Buccal fistula, Dental extraction, Maxillary sinusitis.
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1 INTRODUCAO

A comunicacdo buco-sinusal pode ser definida como uma solucdo de continuidade
entre o seio maxilar e a cavidade oral. Quando o trajeto é revestido por epitélio, devido a
falhas no processo de reparo 6sseo, a defini¢do fistula buco-sinusal (FBS) é mais adequada.
Os fatores etioldégicos mais comuns sdo: exodontias, ressec¢dao de cistos e tumores, trauma e
infeccdo (MARTfN—GRANIZO et al.,, 1997; YILMAZ et al.,, 2003; ANAVI et al., 2003;
POESCHL et al.,, 2009; JAIN et al., 2012). O uso de retalhos locais (palatino, bucal)
(AMARATUNGA, 1986; ANAVI et al.,, 2003), retalhos distantes (lingua, temporal)
(VISSCHER et al., 2010) combinac¢do das técnicas (VISSCHER et al.,, 2011), enxerto
pediculado do corpo adiposo da bochecha (HANAZAWA et al., 1995; POESCHL et al,,
2009; JAIN et al., 2012) e enxertos 6sseos (VISSCHER et al., 2010) sdo as técnicas cirdrgicas
mais utilizadas para o fechamento das fistula buco-sinusal.

O primeiro relato de enxerto 6sseo autdégenos foi descrito por Proctor (1969). Os sitios
doadores de enxerto sseo sao: crista ilfaca, calota craniana, tibia, fibula (Areas Extras Orais),
linha obliqua, processo zigomitico e mento (Areas Intra Orais). Os sitios intraorais sdo
utilizados para reconstrucdo de dreas limitadas, em virtude da proximidade do sitio doador e
da pouca morbidade (HAAS et al., 2003).

Sao poucos os relatos do uso de enxerto dsseo para fechamento de fistula buco-sinusal,
nao havendo nenhum relato na literatura do uso da parede anterior do seio maxilar para essa
finalidade (VISSCHER et al., 2010; PENARROCHA-DIAGO et al., 2007).

Este trabalho teve como objetivo reportar o uso da técnica de enxerto 6sseo da parede

anterior do seio maxilar para o fechamento de fistula buco-sinusal.
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2 FUNDAMENTACAO TEORICA

Para determinar tratamento da fistula buco-sinusal, dois fatores devem ser avaliados: o
tamanho da comunica¢@o e a presenca ou auséncia de infeccdo sinusal. Além disso, deve-se
levar em consideracdo a condicao do tecido disponivel para reparacio e a possivel reabilitacao
protética com implantes ou outros tipos de préteses (VISSCHER et al,. 2010).

Geralmente uma comunicagdo buco-sinusal menor que 2mm de didmetro ¢é
autolimitante, porém quando o defeito ultrapassa os 3mm deve-se utilizar algumas técnicas
especificas (HANAZAWA et al,. 1995).

Na literatura foram descritos varios métodos para o tratamento cirdrgico de fistula
buco-sinusal. (Killey & Kay, 1975). Trés métodos sdo os mais freqiiente e com resultados
favordveis: o retalho deslizante bucal, o retalho rotatério palatino e o uso do enxerto
pediculado do corpo adiposo da bochecha (HANAZAWA et al,. 1995).

O tratamento realizado com retalho deslizante bucal é muito usado, representando um
procedimento padrdo e com alta taxa de sucesso. No entanto, apesar da simplicidade e
seguranca do procedimento, ele possui algumas limitagdes: diminuicdo da profundidade do
sulco vestibular (dificultando a reabilitacdo protética do paciente), em areas de tecido
gengival comprometido e em comunicac¢des de grande didmetro (POESCHL et al,. 2009).

O método de tratamento conhecido como técnica do retalho rotatério palatino foi
primeiramente descrito por Ashley (1939) (ASHLEY,.1939). Em um retalho rotatério
palatino anterior usado para fechamento de fistula buco-sinusal de grande didmetro e em
pacientes desdentados total, contém a artéria palatina maior que vai garantir o suprimento
sanguineo necessdrio para o retalho. Por ser mais espesso ele ¢ menos vulnerdvel 4 ruptura
quando comparamos com o retalho deslizante vestibular, como também mantém a
profundidade do sulco vestibular. Como desvantagens tém a exposi¢do da drea palatina do
sitio doador e um aumento de volume de tecido mole no eixo de rotagdao do retalho, onde a
exposicdo da drea doadora permanecerd até secundaria epitelizacdo, causando desconforto
para o paciente (VISSCHER et al,. 2010).

O corpo adiposo da bochecha foi primeiramente descrito por Egyedi em 1977
(EGYEDI, 1977). Foi descrito como uma massa lobulada simples constituido por um corpo
central e quatro extensdes: bucal, pterigdide, temporal superficial e temporal profundo que se
localiza no interior da bochecha sendo responsdvel parcialmente pelo contorno da mesma e

possui a possivel funcdo de manter a prevencdo de pressdao negativa em recém-nascidos ao
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sugar, separando os musculos da mastigacdo entre si como das estruturas Osseas, protecao
neurovascular. O corpo adiposo tem seu proprio mecanismo de lipélise onde pode ser
utilizado inclusive por pacientes com pouco peso corporal. Devido ao seu rico suprimento
sanguineo ele pode ser considerado como um enxerto com um pediculo padrdo axial e sua
vascularizacdo € devido as artéria temporal profunda, ramos da artéria temporal superficial,
ramos da artéria maxilar, facial transversa, ramos da artéria facial (POESCHL et al,. 2009).

Segundo Jain et al,.(2012) o rico suprimento de sangue pode explicar a alta taxa de
sucesso dessa técnica como também pode ser uma razdo para a rapida epitelizacdo.

As vantagens que essa técnica possui estdo na simplicidade, versatilidade, excelente
suprimento sanguineo, baixo indice de complicac¢des, técnica cirdrgica simples (JAIN et
al,.2012).

A sua principal desvantagem é a possibilidade de s6 poder ser usada uma unica vez e
existem limitacdes quanto ao tamanho potencial dos defeitos a serem cobertos. Porém, tendo
em vista as suas recomendacgdes e limitagdes, a sua aplicacdo éum procedimento seguro e bem
sucedido para o tratamento dessa patologia (POESCHL et al,. 2009).

O primeiro relato de enxerto 6sseo autdégeno foi descrito por Proctor (1969) onde a
area doadora do enxerto seria na crista iliaca para fechamento de grandes fistulas buco-
sinusal, porém esse tipo de procedimento necessita de um procedimento cirirgico adicional
para a coleta do tecido 6sseo. Contudo essa técnica aumenta o tempo de cirurgia, como
também uma morbidade associada ( JOSHI; KOSTAKIS., 2004).

Areas doadoras intrabucais reduzem a morbidade relatada pelos pacientes no pds-
operatdrio e pode ser realizadas sobre anestesia local (NKENKE et al,. 2001). Portanto areas
doadoras intra bucais foram investigadas entre elas a drea retromolar, processo zigomatico e
na regido anterior de mento (HAAS et al., 2003).

O uso de um bloco 6sseo monocortical da regido anterior de mento € usado para o
fechamento de uma fistula bucossinusal nos casos em que o paciente possui uma atrofia
maxilar. (HAAS et al., 2003).

Enxerto de area de osso zigomadtico para fechamento de uma fistula bucossinusal tem
como vantagem a proximidade da drea doadora com a drea receptora, 0 que minimiza o tempo
cirirgico e o desconforto gerado ao paciente, como também pode ser usado quando a
quantidade de tecido doador da drea retromolar for insuficiente. A principal desvantagem € a

perfuracdo acidental da membrana do seio maxilar (PENARROCHA-DIAGO et al., 2007).
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RESUMO

A fistula buco-sinusal (FBS) consiste na comunica¢io persistente entre o seio maxilar e a
cavidade oral, sendo uma complicacdo decorrente de traumas, patologias ou extracdes
dentdrias, ocorrendo mais frequentemente apds a exodontia dos molares superiores devido a
sua proximidade com o seio maxilar. Cefaléia, sinusite maxilar, dor, transtornos na
degluticdo e tosse noturna sdo alguns dos sinais e sintomas relatados. A comunicagdo buco-
sinusal menor que 2mm de diametro, tendem a fechar espontaneamente, na grande maioria
dos casos, sem a necessidade de abordagem cirtrgica. Casos de fistula buco-sinusal maiores
que 3 mm necessitam de intervencdo cirirgica. Técnicas cirirgicas que utilizam retalhos
(palatino, vestibular ou combinado), enxerto dsseo e o enxerto pediculado do corpo adiposo
da bochecha tém sido empregadas para esse propdsito. Este trabalho teve por objetivo
descrever um caso clinico de FBS utilizando-se a técnica de enxerto dsseo da parede anterior
do seio maxilar e discutir as vantagens e limitagdes com relacdo as técnicas mais utilizadas.
A técnica descrita € relativamente simples, oferecendo resultado satisfatério, com o minimo

de desconforto para o paciente e tempo cirtirgico reduzido.

Palavras-chave: Fistula bucal. Extracao dentdria. Sinusite maxilar.
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ABSTRACT

The oro-antral fistula (OAF) consists of a persistent communication between the maxillary
sinus and the oral cavity, and it is a complication resulting from traumas, pathologies or
dental extractions, occurring more frequently after the extraction of the superior molars due
to their proximity to the maxillary sinus. Headache, maxillary sinusitis, pain, deglutition
disorders and nocturnal cough are some of the reported signs and symptoms. The
communication oro-antral smaller than 2mm of diameter, tend to close spontaneously, in the
majority of cases without the need of a surgical approach. Cases of OAF larger than 3mm
need surgical intervention. Surgical techniques which use flaps (palatine, vestibular or
combined), bone graft and the pedicled buccal fat pad graft have been used for this purpose.
This work aimed to describe a clinical case of OAF using the bone graft technique of the
anterior sinus wall and discuss the advantages and limitations in relation to the most used
techniques. The technique described is relatively simple, offering a satisfactory result, with

minimum discomfort for the patient and reduced surgical time.

Keywords: Buccal fistula, Dental extraction, Maxillary sinusitis.
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INTRODUCAO

A comunicag¢do buco-sinusal pode ser definida como uma solucdo de continuidade
entre o seio maxilar e a cavidade oral. Quando o trajeto € revestido por epitélio, devido a
falhas no processo de reparo dsseo, a definicdo FBS € mais adequada. Os fatores etiolgicos
mais comuns sdo: exodontias, ressec¢do de cistos e tumores, trauma e infeccdo (MARTIN-
GRANIZO et al., 1997; YILMAZ et al., 2003; ANAVI et al., 2003; POESCHL et al., 2009;
JAIN et al., 2012). O uso de retalhos locais (palatino, bucal) (AMARATUNGA, 1986;
ANAVI et al.,, 2003), retalhos distantes (lingua, temporal) (VISSCHER et al., 2010),
combinacdo das técnicas (VISSCHER et al., 2011), enxerto pediculado do corpo adiposo da
bochecha (HANAZAWA et al., 1995; POESCHL et al., 2009; JAIN et al., 2012) e enxertos
6sseos (VISSCHER et al., 2010) s@o as técnicas cirdrgicas mais utilizadas para o fechamento
das FBS. Sao poucos os relatos de enxerto 6sseo para fechamento de FBS , nao havendo
nenhum relato na literatura do uso da parede anterior do seio maxilar para essa finalidade.
(VISSCHER et al., 2010; PENARROCHA-DIAGO et al., 2007)

Este trabalho teve como objetivo reportar o uso da técnica de enxerto 6sseo da parede

anterior do seio maxilar para o fechamento de fistula buco-sinusal.
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RELATO DE CASO

Paciente género feminino, fumante, 41 anos, ASA I, compareceu a clinica escola de
odontologia da Universidade Federal de Campina Grande, relatando dor moderada em terco
médio de hemiface esquerda e extravasamento de liquidos pela narina durante as refei¢des.

Durante anamnese a mesma relatou exodontia traumdtica em regido de molares
superiores do lado esquerdo ha cerca de 4 meses. Ao exame clinico, verificou-se orificio em
crista de rebordo alveolar maxilar esquerdo, sugestivo de FBS respondendo positivamente a

manobra Valsalva.

Figura 1. Aspecto clinico inicial

Foi solicitado radiografia panoramica onde evidenciou a solu¢do de continuidade
entre a cavidade oral e o seio maxilar esquerdo, o qual se apresentava com velamento,
sugestivo de sinusite maxilar aguda do lado esquerdo. Foi prescrito Clavulin®
(GlaxoSmithKline Brasil Ltda- Rio de Janeiro-RJ, Brasil), ( Amoxicilina 500mg e 4cido
clavulanico 125mg), de 08 em 08 horas durante 15 dias associado, nimesulida 100mg, de 12
em 12 horas durante 03 dias, Desalex® ( Mantecorp Indistria Quimica e Farmacéutica
LTDA- Rio de Janeiro-RJ, Brasil), um comprimido uma vez ao dia durante 15 dias e
Rinosoro® (Famasa Laboratério Americano de Farmacoterapia S.A- Sido Paulo-SP, Brasil)
uso topico durante 15 dias.

A paciente foi reavaliada e apresentou-se assintomdtica, momento este em que foi
planejado o procedimento cirurgico para fechamento de FBS, sob anestesia geral devido

solicitagdo do paciente, com enxerto 6sseo de parede anterior do seio maxilar.
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Descricdo do procedimento cirirgico:

Foi realizado anti-sepsia intra oral com Digluconato de Clorexidina 0,12% sem
dlcool (PerioGard® - Colgate®) e extra-oral com Digluconato de Clorexidina 2% (RioHex® -
RioQuimica® Inddstria Farmacéutica Ltda. Em seguida anestesia local do nervo alveolar
superior posterior, nervo alveolar superior médio e o nervo palatino maior com trés tubetes
de 1,8mL contendo a solucdo anestésica de Cloridrato de Articaina 4% + Epinefrina
1:100.000 (ARTICAINE® - DFL Industria e Comércio Ltda, Rio de Janeiro-RJ, Brasil). Foi
confeccionado o retalho em crista dssea e tiber da maxila até a regido do defeito onde foi
realizado uma incisdo relaxante anterior(Newmann), expondo a édrea da fistula e a drea
doadora no mesmo acesso.

Em seguida a exposicdo do defeito, foi feita a fistulectomia onde o defeito 6sseo

tinha tamanho de 6mm.

Figura 2. Aspecto trans-operatdrio apds fistulectomia

O Enxerto 6sseo de tamanho compativel com o defeito foi removido através de caneta
de baixa rotacdo acoplada a broca carbide esférica cirtirgica n° 6 (KG Sorensen® - Medical
Burs Ind. e Com. de Pontas e Brocas Cirtgicas Ltda. Cotia-SP, Brasil) sob irrigacio
abundante com solugdo fisioldgica 0,9% cuidadosamente para manter a integridade da
mucosa do seio maxilar. Para completa remoc¢ao do enxerto foi utilizado o cinzel de Wagner
curvo. O enxerto 0sseo foi estabilizado na area do defeito através de placa de titanio do

sistema de fixacdo (1.5mm- Engeplam® ), com quatro parafusos de Smm monocorticais.
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Figura 3. Enxerto 6sseo fixado na drea do defeito.

Em sequéncia foi feita sutura por ponto simples com fio de sutura absorvivel 4.0
Vicryl® - Poliglactina 910 — (Ethicon — Sdo José dos Campos, SP, Brasil). No pés- operatdrio
de 15 dias as suturas foram removidas e a paciente apresentava sem eventualidades.

A Paciente foi acompanhada durante 4 meses em que permaneceu assintomdtica
quando entdo surgiu a necessidade de remocdo da placa de fixagdo com a finalidade de
reabilitacdo protética por meio de prétese parcial removivel.

Durante o procedimento de remog¢do da placa foi constatado a completa incorporagdo
do enxerto e completo fechamento da comunicacdo. Apds 5 anos do procedimento a paciente
encontra-se em acompanhamento ambulatorial clinico e radiogrifico permanecendo sem

queixas clinicas.

Figura 4 . Aspecto radiografico 5 anos



Figura 5.

Aspecto clinico pds operatdrio 5 anos
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CONSIDERACOES FINAIS

A técnica descrita € relativamente simples, oferecendo resultado satisfatério, com o
minimo de desconforto para o paciente e tempo cirirgico reduzido.

N3ao influenciando na profundidade do fundo de sulco vestibular, permitindo
reabilitacdo protética e necessidade de um procedimento cirdrgico adicional para remog¢ao
das miniplacas.
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e Title. Concise and informative. Titles are often used in information-retrieval systems.
Avoid abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. Present the
authors' affiliation addresses (where the actual work was done) below the names.
Indicate all affiliations with a lowercase superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the

e-mail address of each author.
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e Corresponding author. Clearly indicate who will handle correspondence at all stages of
refereeing and publication, also post-publication. Ensure that the e-mail address is given
and that contact details are kept up to date by the corresponding author.

¢ Present/permanent address. If an author has moved since the work described in the
article was done, or was visiting at the time, a 'Present address' (or 'Permanent
address') may be indicated as a footnote to that author's name. The address at which
the author actually did the work must be retained as the main, affiliation address.
Superscript Arabic numerals are used for such footnotes.

A concise and factual abstract is required. The abstract should state briefly the purpose
of the research, the principal results and major conclusions. An abstract is often
presented separately from the article, so it must be able to stand alone. For this reason,
References should be avoided, but if essential, then cite the author(s) and year(s). Also,
non-standard or uncommon abbreviations should be avoided, but if essential they must
be defined at their first mention in the abstract itself.

Although a graphical abstract is optional, its use is encouraged as it draws more
attention to the online article. The graphical abstract should summarize the contents of
the article in a concise, pictorial form designed to capture the attention of a wide
readership. Graphical abstracts should be submitted as a separate file in the online
submission system. Image size: Please provide an image with a minimum of 531 x 1328
pixels (h x w) or proportionally more. The image should be readable at a size of 5 x 13
cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or
MS Office files. See http://www.elsevier.com/graphicalabstracts for examples. Authors
can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images and in accordance with all technical requirements:
Illustration Service.

Immediately after the abstract, provide a maximum of 6 keywords, using British spelling
and avoiding general and plural terms and multiple concepts (avoid, for example, 'and’,
'of'). Be sparing with abbreviations: only abbreviations firmly established in the field
may be eligible. These keywords will be used for indexing purposes.

Define abbreviations that are not standard in this field in a footnote to be placed on the
first page of the article. Such abbreviations that are unavoidable in the abstract must be
defined at their first mention there, as well as in the footnote. Ensure consistency of
abbreviations throughout the article.

Collate acknowledgements in a separate section at the end of the article before the
references and do not, therefore, include them on the title page, as a footnote to the
title or otherwise. List here those individuals who provided help during the research
(e.g., providing language help, writing assistance or proof reading the article, etc.).

Follow internationally accepted rules and conventions: use the international system of
units (SI). If other units are mentioned, please give their equivalent in SI.
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Please submit math equations as editable text and not as images. Present simple
formulae in line with normal text where possible and use the solidus (/) instead of a
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be
presented in italics. Powers of e are often more conveniently denoted by exp. Number
consecutively any equations that have to be displayed separately from the text (if
referred to explicitly in the text).

Statistical analyses accepted by the journal follow the principles laid down in: Lang TA,
Secic M. How to report statistics in medicine. Philadelphia: American College of
Physicians, 1997 (available from the BMA Bookshop).

Statistical analyses accepted by the journal follow the principles laid down in: Lang TA,
Secic M. How to report statistics in medicine. Philadelphia: American College of
Physicians, 1997 (available from the BMA Bookshop).

Footnotes should be used sparingly. Number them consecutively throughout the article.
Many word processors can build footnotes into the text, and this feature may be used.
Otherwise, please indicate the position of footnotes in the text and list the footnotes
themselves separately at the end of the article. Do not include footnotes in the
Reference list.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman,
Symbol, or use fonts that look similar.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

¢ Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions.

You are urged to visit this site; some excerpts from the detailed information are given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following
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formats (note the resolution requirements for line drawings, halftones, and line/halftone
combinations given below): EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300
dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum
of 1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of

500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a

low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Figures of good quality should be submitted online as separate files. Composite
illustrations (several pictures presented as one) are not accepted.

Photomicrographs

Please make sure that photomicrographs and pictures of specimens contain a scale bar.
The legends to photomicrographs should state the stain used and the original
magnification.

Clinical photographs

Written consent should be obtained from the patient (or parent or guardian) for
publication of any picture in which the patient is identifiable. The legend should include
the words 'published with the patient's (or parent's or guardian's) consent'.

Graphs and histograms

These should be used only when it is not possible to display the data in any other way
(for instance in tables), or when they are being used only for comparison with other
series. In all cases it should be clear how many cases or patients are being studied in
each group. Three-dimensional graphs and pie-charts are not acceptable.

For guidance on the preparation of graphs and figures see: Tufte ER. The visual display
of quantitative information. Cheshire, CT: Graphic Press, 1983, or Jolley D. The glitter of
the t table. Lancet 1993;342:27-9.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or
PDF) or MS Office files) and with the correct resolution. If, together with your accepted
article, you submit usable color figures then Elsevier will ensure, at no additional charge,
that these figures will appear in color online (e.g., ScienceDirect and other sites) in
addition to color reproduction in print. For further information on the preparation of
electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Elsevier's WebShop (http://webshop.elsevier.com/illustrationservices) offers Illustration
Services to authors preparing to submit a manuscript but concerned about the quality of
the images accompanying their article. Elsevier's expert illustrators can produce
scientific, technical and medicalstyle images, as well as a full range of charts, tables and
graphs. Image 'polishing' is also available, where our illustrators take your image(s) and
improve them to a professional standard. Please visit the website to find out more.
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Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to
the figure. A caption should comprise a brief title (not on the figure itself) and a
description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either
next to the relevant text in the article, or on separate page(s) at the end. Number tables
consecutively in accordance with their appearance in the text and place any table notes
below the table body. Be sparing in the use of tables and ensure that the data presented
in them do not duplicate results described elsewhere in the article. Please avoid using
vertical rules.

Citations in text

Every reference in the list should be cited in the text in numerical order. References
should not be given in the abstract. Abstracts presented at meetings, unpublished
results, and personal communications should not be listed as references, but given in
brackets in the text where they are cited (see examples below). References that were
originally published in a language other than English should be cited in English with the
words (in French, German, Chinese, and so on, as appropriate) following the title. All
references must be easily retrievable from one of the standard databases (for example,
PubMed, Google Scholar, or Science Direct). Any reference that is not retrievable will be
omitted. All references should be set out in the house style of the journal (please see a
copy of a recent issue). Only a reference that has been accepted for publication should
be given as 'in press', together with the name

of the journal in which it is to be published.

Reference links

Increased discoverability of research and high quality peer review are ensured by online
links to the sources cited. In order to allow us to create links to abstracting and indexing
services, such as Scopus, CrossRef and PubMed, please ensure that data provided in the
references are correct. Please note that incorrect surnames, journal/book titles,
publication year and pagination may prevent link creation. When copying references,
please be careful as they may already contain errors. Use of the DOI is encouraged.

Web references

As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed separately
(e.g., after the reference list) under a different heading if desired, or can be included in
the reference list.

References in a special issue

Please ensure that the words 'this issue' are added to any references in the list (and any
citations in the text) to other articles in the same Special Issue.

Reference style
These should be set out in the Vancouver style, superscripted in the text after
punctuation marks, and numbered in the order in which they appear in the
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text.Examples: Paper: Williams RW, Travess HC, Williams AC. Patients' experiences after
undergoing orthognathic surgery at NHS hospitals in the south west of England. Br J
Oral Maxillofac Surg 2004;42:419-31.

Chapter in a book: Pollock AV. The historical evolution of clinical research. In: Troidl H,
McKneally MF, ulder DS, Wechsler AS, McPeek B, Spitzer WO, eds. Surgical research.
Basic principles and clinical practice. 3rd ed. Berlin: Springer, 1997:49-56. Book: Graber
TM, Neumann B. Removable orthodontic appliances. 2nd ed. Philadelphia: Saunders,
1984. Papers in electronic format: Morse SS. Factors in the emergence of infectious
diseases. Emerg Infect Dis (serial online) 1995 Jan-March (cited 1996 Jan 5); 1(1):[24
screens]. Available from URL: http://

www.cdc.gov/ncidod/eid/index.htm. Thesis: Author, title, degree, name of university,
year of publication. Abstract: First authors name et al. Title in full. Paper presented at
(name of scientific meeting) year,

place.

Personal communication: Name, date, personal communication.

Unpublished observation: Name, date, unpublished observation.

For other formats see: International Committee of Medical Journal Editors. Uniform
requirements for manuscripts submitted to biomedical journals. Ann Intern Med
1997;126:36-47. Also available at: www.icmje.org. Journal abbreviations source

Journal names should be abbreviated according to the List of Title Word Abbreviations:
http://www.issn.org/services/online-services/access-to-the-ltwa/.

Elsevier accepts video material and animation sequences to support and enhance your
scientific research. Authors who have video or animation files that they wish to submit
with their article are strongly encouraged to include links to these within the body of the
article. This can be done in the same way as a figure or table by referring to the video or
animation content and noting in the body text where it should be placed. All submitted
files should be properly labeled so that they directly

relate to the video file's content. In order to ensure that your video or animation
material is directly usable, please provide the files in one of our recommended file
formats with a preferred maximum size of 150 MB. Video and animation files supplied
will be published online in the electronic version of your article in Elsevier Web products,
including ScienceDirect: http://www.sciencedirect.com. Please supply 'stills' with your
files: you can choose any frame from the video or animation or make a separate image.
These will be used instead of standard icons and will personalize the link to your video
data. For more detailed instructions please visit our video instruction pages at
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot
be embedded in the print version of the journal, please provide text for both the
electronic and the print version for the portions of the article that refer to this content.
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The journal encourages authors to create an AudioSlides presentation with their
published article. AudioSlides are brief, webinar-style presentations that are shown next
to the online article on ScienceDirect. This gives authors the opportunity to summarize
their research in their own words and to help readers understand what the paper is
about. More information and examples are available at
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive
an invitation e-mail to create an AudioSlides presentation after acceptance of their
paper.
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Elsevier accepts electronic supplementary material to support and enhance your
scientific research. Supplementary files offer the author additional possibilities to publish
supporting applications, highresolution images, background datasets, sound clips and
more. Supplementary files supplied will be published online alongside the electronic
version of your article in Elsevier Web products, including ScienceDirect:
http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors
should submit the material in electronic format together with the article and supply a
concise and descriptive caption for each file. For more detailed instructions please visit
our artwork instruction pages at http://www.elsevier.com/artworkinstructions.

The following list will be useful during the final checking of an article prior to sending it
to the journal for review. Please consult this Guide for Authors for further details of any
item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
e E-mail address

e Full postal address

All necessary files have been uploaded, and contain:

e Keywords

¢ All figure captions

¢ All tables (including title, description, footnotes)

Further considerations

e Manuscript has been 'spell-checked' and 'grammar-checked'

e References are in the correct format for this journal

¢ All references mentioned in the Reference list are cited in the text, and vice versa
e Permission has been obtained for use of copyrighted material from other sources
(including the Internet) Printed version of figures (if applicable) in color or black-and-
white

¢ Indicate clearly whether or not color or black-and-white in print is required.

e For reproduction in black-and-white, please supply black-and-white versions of the
figures for

printing purposes.

For any further information please visit our customer support site at
http://support.elsevier.com.

AFTER ACCEPTANCE

The Digital Object Identifier (DOI) may be used to cite and link to electronic documents.
The DOI consists of a unique alpha-numeric character string which is assigned to a
document by the publisher upon the initial electronic publication. The assigned DOI
never changes. Therefore, it is an ideal medium for citing a document, particularly
'Articles in press' because they have not yet received their

full bibliographic information. Example of a correctly given DOI (in URL format; here an
article in the journal Physics Letters B): http://dx.doi.org/10.1016/j.physletb.2010.09.059
When you use a DOI to create links to documents on the web, the DOIs are guaranteed
never to change.

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author
(if we do not have an e-mail address then paper proofs will be sent by post) or, a link
will be provided in the e-mail so that authors can download the files themselves. Elsevier
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now provides authors with PDF proofs which can be annotated; for this you will need to
download Adobe Reader version 9 (or
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higher) available free from http://get.adobe.com/reader. Instructions on how to
annotate PDF files will accompany the proofs (also given online). The exact system
requirements are given at the Adobe site: http://www.adobe.com/products/reader/tech-
specs.html.

If you do not wish to use the PDF annotations function, you may list the corrections
(including replies to the Query Form) and return them to Elsevier in an e-mail. Please
list your corrections quoting line number. If, for any reason, this is not possible, then
mark the corrections and any other comments (including replies to the Query Form) on
a printout of your proof and return by fax, or scan

the pages and e-mail, or by post. Please use this proof only for checking the typesetting,
editing, completeness and correctness of the text, tables and figures. Significant
changes to the article as accepted for publication will only be considered at this stage
with permission from the Editor. We will do everything possible to get your article
published quickly and accurately. It is important to ensure that all corrections are sent
back to us in one communication: please check carefully before

replying, as inclusion of any subsequent corrections cannot be guaranteed. Proofreading
is solely your responsibility.

The corresponding author, at no cost, will be provided with a PDF file of the article via e-
mail (the PDF file is a watermarked version of the published article and includes a cover
sheet with the journal cover image and a disclaimer outlining the terms and conditions
of use). For an extra charge, paper offprints can be ordered via the offprint order form
which is sent once the article is accepted for publication. Both corresponding and co-
authors may order offprints at any time via Elsevier's

WebShop (http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring
printed copies of multiple articles may use Elsevier WebShop's 'Create Your Own Book'
service to collate multiple articles within a single cover
(http://webshop.elsevier.com/myarticleservices/booklets).
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can track your accepted article at http://www.elsevier.com/trackarticle. You are also

welcome to contact Customer Support via http://support.elsevier.com.
© Copyright 2014 Elsevier | http://www.elsevier.com



