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RESuMO

BISSACOT, Giovanna. Métodos de identificacgdo humana
utilizados no Laboratério de Antropologia Forense do IML-DPT-
PCDF, entre 1993 e 2013. 2015. Trabalho de Conclusdo de
Curso (Graduagdo em Odontologia) — Departamento de
Odontologia da Faculdade de Ciéncias da Saude da
Universidade de Brasilia.

Equipes de Antropologia Forense muitas vezes necessitam dos
conhecimentos e habilidades da odontologia, em especial para
fins de identificacdo humana. O presente artigo apresenta um
estudo descritivo analitico feito a partir dos registros de todos os
casos de identificacdo humana cadavérica ocorridos entre 1993 e
2013 do Laboratorio de Antropologia Forense do Distrito Federal,
com o intuito de aquilatar a importancia da Odontologia na
identificacdo humana, ao lado de outras técnicas, e apresentar
alguns dos métodos odontolégicos de identificagdo humana
utilizados.






ABSTRACT

BISSACOT, Giovanna. Methods for Human Identification used in
the Laboratory of Forensic Anthropology from IML-DPT-PCDF,
between 1993 and 2013. 2015. Undergraduate Thesis
(Undergraduate Course in Dentistry) — Department of Dentistry,
School of Health Sciences, University of Brasilia

Teams of Forensic Anthropology often need knowledge and skills
in forensic dentistry, especially for the purposes of human
identification. This article presents a descriptive analytic study
from the records of all cases of identification that occurred
between 1993 and 2013 at the Laboratory of Forensic
Anthropology of the Federal District, in order to assess the
importance of dentistry in human identification, along with other
technigues, and present some of the dental methods used for
human identification.






SUMARIO

ARTIGO CIENTIFICO .. utitiiieeeeiiiiiiiiiieeeeeeeeesssnsinirneeeeeeeeesannes 17
FOLHA DE TITULO ettt 19
RESUMO ... e 20
ADSITACT . ... 21
a1 ( o o [F o7 Vo 1 22
Material € ME&todo .......ooeeeeeeiiiiiie 24
ST U 7= To [0 1 R 25
CONCIUSEOD ....ccoiiiieiieee 29
Referéncias Bibliograficas.............ccccvvvviiiiiiiieeiniennns 30

ANEXOS .. 32






17

ARTIGO CIENTIFICO

Este Trabalho de Conclusdo de Curso é baseado no artigo
cientifico:

BISSACOT, Giovanna; GALVAO, Malthus Fonseca; TRINDADE
FILHO, Aluisio; NOGUEIRA, Ricardo César Frade; OLIVEIRA,
Elvis Adriano da Silva. Métodos de identificacdo humana
utilizados no laboratério de antropologia forense do IML-DPT-
PCDF, entre 1993 e 2013.

Apresentado sob as normas de publicacdo da Revista Forensic
Science International.



18



19

FoLHA DE TiTULO

Métodos de identificacdo humana utilizados no Laboratério de
Antropologia Forense do IML-DPT-PCDF, entre 1993 e 2013

Methods for Human Identification used in the Laboratory of
Forensic Anthropology from IML-DPT-PCDF, between 1993 and
2013

Giovanna Bissacot!

Malthus Fonseca Galvao? 3
Aluisio Trindade Filho3

Ricardo César Frade Nogueira®
Elvis Adriano da Silva Oliveira®

1 Aluna de Graduacdo em Odontologia da Universidade de
Brasilia (UnB), estagiaria do Laboratério de Antropologia Forense
do IML-DPT-PCDF

2 Professor Adjunto de Medicina Legal da Faculdade de Medicina
da UnB.

3 Perito Médico Legista da equipe de Antropologia Forense do
IML-DPT-PCDF.



20

RESuUMO

Métodos de identificacdo humana utilizados no Laboratério de
Antropologia Forense do IML-DPT-PCDF, entre 1993 e 2013

Resumo

Equipes de Antropologia Forense muitas vezes necessitam dos
conhecimentos e habilidades da odontologia, em especial para
fins de identificagdo humana. O presente artigo apresenta um
estudo descritivo analitico feito a partir dos registros de todos os
casos de identificacdo humana cadavérica ocorridos entre 1993 e
2013 do Laboratorio de Antropologia Forense do Distrito Federal,
com o intuito de aquilatar a importancia da Odontologia na
identificagdo humana, ao lado de outras técnicas, e apresentar
alguns dos métodos odontolégicos de identificagdo humana
utilizados.

Palavras-chave

Odontologia Forense, identificacdo cadavérica, identificacéo
humana, antropologia forense.
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ABSTRACT

Methods for Human Identification used in the Laboratory of
Forensic Anthropology from IML-DPT-PCDF, between 1993 and
2013

Abstract

Teams of Forensic Anthropology often need knowledge and skills
in forensic dentistry, especially for the purposes of human
identification. This article presents a descriptive analytic study
from the records of all cases of identification that occurred
between 1993 and 2013 at the Laboratory of Forensic
Anthropology of the Federal District, in order to assess the
importance of dentistry in human identification, along with other
technigues, and present some of the dental methods used for
human identification.

Keywords

Forensic Odontology, cadaverous identification, human
identification, forensic anthropology
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INTRODUCAO

Nas ultimas décadas, o método de identificacdo humana por
meio dos elementos dentérios, em crescente utilizagdo, mostrou-
se altamente confidvel e de extrema importancia [3]. De acordo
com o Guia DVI (Disaster Victims Identification) da Interpol,
papiloscopia, odontologia e genética forenses sdo meios
primarios de identificacéo [8].

Restauracbes dentarias sdo elementos Unicos e individuais e,
junto com caracteristicas de desenvolvimento, representam uma
chave para a identificagdo humana. Uma caracteristica
importante dos dentes é a sua durabilidade. Sdo a parte mais
dificil de ser destruida do corpo humano [7]. Em casos de
carbonizacdo, mandibula, maxila e dentes ficam bem protegidos
pela lingua, labios e bochecha [2]. Além disso, em desastres de
massa, naturais ou artificiais, em especial aeronauticos, e
durante e apés guerras, a necessidade da identificacdo pela
odontologia se mostra crescente [2].

A busca com as palavras-chave: human dentistry forensic
identification, na base de dados PUBMED, retornou 598 artigos
de todo o mundo. Destes, 6 abordavam pesquisas que
informavam dados significantes de identificacdo positiva por meio
do uso da odontologia forense [1,2,3,4,5,9].

Entre os selecionados, somente em um se fez buscas de dados
significativos em servicos publicos de medicina legal. Este
trabalho foi realizado em 1995 na Suécia, com o objetivo de
investigar a qualidade dos registros ante-mortem e suas
possiveis implicacbes para o trabalho de identificacéo,
consolidando dados de 10 anos [1]. Os outros artigos [2,3,4,5,10]
evidenciaram a importancia da odontologia forense em casos
especificos, como desastres de massa. A porcentagem de
cadaveres identificados por meio de vestigios odontologicos
variou de 16 a 70,3% nos trabalhos analisados.
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A identificacdo humana utiliza varios métodos. No Laboratério
pesquisado, utiliza-se primeiramente o método papiloscépico, por
ser de facil acesso e resultado rapido. Quando este é
inexequivel, sdo usados os métodos antropoldgico, odontol6gico
e, por fim, o genético.

Cada método apresenta suas peculiaridades, mas aprofundar-
nos-emos no Odontolégico. Neste, existem varias técnicas, e a
escolha dependera das informacfes que se tem do suspeito a
ser identificado. Assim como nos demais métodos de
identificacdo, em determinado caso pode-se utilizar mais de uma
metodologia odontoldgica. Esta redundéancia, quando possivel,
aumenta, de forma Obvia, os indices de probabilidade de
identificacdo, pois estes dependem diretamente da quantidade
de caracteres comparados e de suas prevaléncias na populacao.
O Instituto de Medicina Legal do Distrito Federal (IML-DF)
apresenta grande demanda por ser referéncia no pais, tendo
participado ativamente dos processos de identificagcdo humana
em grandes desastres, como a queda do véo 1907 na floresta
amazodnica e, em cooperagdo internacional, nos casos do
supermercado Ycua Bolafios, no Paraguai 2004, e no terremoto
do Peru, 2007.

Devido a rica casuistica desta instituicdo, torna-se importante a
organizacdo dos dados de identificacbes para mensurar o
sucesso e efetividade da equipe do IML-DF, especialmente da
odontologia forense na resolucéo desses casos.

Estudos como este sdo de grande valor para destacar a
importancia da participacdo do cirurgido-dentista na equipe
forense, principalmente na é&rea ligada a antropologia; e
incentivar os estudos sobre o assunto, com o intuito de gerar
mais conhecimento, tornando as informagdes mais consistentes
e difundidas.

Este trabalho, portanto, tem como objetivo analisar os casos de
identificagdo humana ocorridos entre 1993 e 2013 no IML-DF,
para evidenciar quantos deles tiveram a odontologia como fator
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determinante para a identificacdo cadavérica e o método
odontolégico empregado.

MATERIAL E METODO

O presente estudo foi submetido & analise pelo Comité de Etica
em Pesquisa com Seres Humanos da Faculdade de Medicina da
Universidade de Brasilia, com aprovacédo sob protocolo nimero
116.726/2014.

Os 557 laudos produzidos entre 1993 e 2013 no Laboratério de
Antropologia Forense do IML-DF foram analisados e, destes, 375
eram casos em que foi necessaria a identificacdo cadavérica.
Para avaliar quantos casos tiveram a odontologia como fator
determinante para a identificacdo cadavérica, foi realizada leitura
minuciosa de todos os laudos de identificacdo no periodo do
estudo, no Laboratério de Antropologia Forense do IML-DF. A
confidencialidade dos dados foi assegurada por intermédio do
Termo de Responsabilidade e Compromisso do Pesquisador.
Para que fosse possivel a andlise minuciosa dos dados de cada
laudo e a comparacdo das informacdes neles contidas, uma
tabela foi criada no programa Excel®, com diversos campos de
detalhamento, como o ano e nimero do laudo, sucinta descri¢céo
do caso, autoridade solicitante, identificado ou ndo, método(s) de
identificacdo, método(s) de identificacdo odontolégica. Tal tabela
continha ainda informacdes do perfil biolégico, compostos por
quatro parametros: sexo, idade, estatura e ancestralidade
geografica. Concluida a coleta e tabulacdo dos dados, estes
foram submetidos a analise, por meio de estatistica descritiva.
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RESULTADOS

Em relacdo aos métodos de identificacdo, poucos sdo 0s casos
em gque se utilizou apenas um; grande parte das vezes, utilizou-
se pelo menos dois métodos em um mesmo caso, 0 que
aumenta a probabilidade de identificacéo.

Entre os 375 laudos analisados, 199 (53%) foram de casos com
identificac@o positiva (Gréfico 1).

Gréfico 1- numero de casos com identificacdo positiva, e casos em que
nado foi possivel fazer a identificacdo no IML-DF de 1993 a 2013; em
valores absolutos
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Dos 176 casos de ndo identificacdo, 33 eram do sexo feminino,
129 masculino e nao foi possivel estimar o sexo em 14 casos
(Gréfico 2).
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Gréafico 2- Estimativa do sexo em casos nao identificados no IML-
DF de 1993 a 2013; em valores absolutos
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Dos 199 identificados, 46 (23%) eram do sexo feminino e 153
(77%) masculino (Grafico 3).

Grafico 3- Estimativa do sexo dos casos identificados no IML-DF de
1993 a 2013; em valores absolutos
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Dos 199 casos identificados, em 76 (38%) utilizou-se o método
odontolégico, em 62 (31%) o genético, em 54 (27%), o
antropoldégico e, em 35 (18%) o papiloscépico, rememorando que
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um mesmo caso pode apresentar mais de um método de

identificacéo (Grafico 4).

Gréfico 4- Métodos de identificagdo cadavérica utilizados para os casos
identificados no IML-DF de 1993 a 2013; em valores absolutos
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A Tabela 1 apresenta o total de casos por utilizacdo dos diversos
métodos odontoldgicos de identificacdo no IML do Distrito

Federal.

Tabela 1- Métodos de identificacdo Odontolégica utilizados para casos
identificados no IML-DF de 1993 a 2013, em numeros absolutos

Método de Identificacdo Odontoldgica utilizado N
Fotografia Casual do Sorriso 31
Prontuario Odontolégico 29
Radiografia Periapical 25
Protese 10
Radiografia Panoramica 7
Informagdes do Dentista 5
Modelo de Gesso 4
Radiografia de Perfil para Cefalometria 3
Radiografia do Cranio para Fins Médicos 2
Radiografia interproximal 1
Documentacgéo Ortodéntica 1
Fotografias Odontolégicas Profissionais 1



28

DiscussAo

O Laborat6rio de Antropologia Forense do IML-DF produz, além
dos laudos de identificacdo cadavérica, uma diversidade de
laudos, como de andlise de prontuarios médicos e pericias
diversas com fins que néo os de identificacdo cadavérica.

De um total de 557 laudos analisados, 375 eram casos de
identificacdo cadavérica e, destes, 176 casos (47%) ndo foram
identificados. Existem diversas razfes que dificultam ou
inviabilizam uma identificagdo, como a inexisténcia de um
suspeito, por se tratar de pessoa indigente, que néo é reclamada
por sua familia, ou pela escassez de informacBes a serem
comparadas.

Os restos mortais dos casos em que nao houve indicios
suficientes para se afirmar que se tratava de determinada pessoa
permanecem no Laboratério de Antropologia Forense,
devidamente catalogados para um eventual confronto futuro.

De acordo com a rotina estabelecida no IML-DF, para que seja
feita a identificagdo de um cadaver, o material deve ser
cuidadosamente analisado, com o0 intuito de se conhecer
caracteristicas basicas, precisas ou nao, como sexo, estatura,
idade e ancestralidade geografica.

O banco de dados gerado por essa pesquisa conta com todas
essas informagbes relativas a cada laudo; contudo, neste
trabalho, enfatizamos os resultados relacionados com os
métodos de identificacdo cadavérica, especificamente os
odontolégicos.

Ficou clara, nos resultados do estudo, (Grafico 4 e Tabela.1) a
importancia da Odontologia como método de identificagdo dentro
da Antropologia Forense; tendo sido o método que atingiu o
maior indice de sucesso, no periodo analisado. Uma grande
vantagem desse método é o fato de apresentar resultados
rapidos e de baixo custo; diferentemente, por exemplo, da
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técnica genética que € mais dispendiosa e demorada, podendo
gerar atraso na conclusdo do laudo e, por Obvio, aumenta a
espera da familia para as cerimbnias funebres, essenciais em
nossa cultura.

Infelizmente, em nossa revisdo bibliografica, ndo encontramos
trabalhos que demonstrem esse mesmo tipo de dado para fins de
comparacao com nossos resultados.

E bastante evidente, na instituicdo e periodo avaliados, a
frequente identificagcdo por fotografias casuais do sorriso, por
prontuarios odontolégicos, por radiografias periapicais e outros
métodos odontoldgicos, exibidos na Tabela 1.

Por esta razdo, entre outras, o prontuario odontolégico é um
documento importantissimo, que deve ser guardado pelo
cirurgido dentista como prova de seu trabalho e
acompanhamento do paciente [6].

As radiografias periapicais também sdo exames muito comuns
durante o tratamento odontoldgico e, hoje em dia, de facil acesso
e baixo custo, e podem ser obtidas no proprio consultério
odontolégico, o que aumenta sua prevaléncia.

As fotografias casuais de sorriso estdo cada vez mais comuns
nesta era digital, com a popularizacdo dos smartphones com
seus “selfies”, das maquinas digitais e, principalmente, com o
advento das redes sociais e crescente inclusdo social.

A Odontologia é um método primério de identificacdo [8], o que
significa que somente sua conclusdo é suficiente para gerar uma
identificacdo, sem necessidade de associagdo com outros
métodos.

CONCLUSAO

Este estudo demonstra de forma clara a importancia da
odontologia em vinte e um anos de casuistica do Laboratério de
Antropologia Forense do IML-DF para a identificagdo humana.
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A odontologia foi 0 método mais prevalente, dentre os diversos
utilizados (odontolégico, genético, papiloscépico e antropolégico).
Dentro do método odontolégico, sobressairam-se as
comparagbes por fotografias casuais do sorriso, pelos
prontudrios odontoldgicos e pelas radiografias periapicais.
Poucos trabalhos com o enfoque deste foram encontrados,
apesar da necessidade do conhecimento destes dados, para se
comprovar cada vez mais a imprescindibilidade da presenca do
cirurgido-dentista na equipe de Antropologia Forense.
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GUIDE FOR AUTHORS

We now differentiate between the requirements for new and revised submissions. You may choose to
submit your manuscript as a single Word or PDF file to be used in the refereeing process. Only when
your paper is at the revision stage, will you be requested to put your paper in to a 'correct format'
for acceptance and provide the items required for the publication of your article.

To find out more, please visit the Preparation section below.

INTRODUCTION

Forensic Science International is a peer-reviewed, international journal for the publication of original
contributions in the many different scientific disciplines comprising the forensic sciences. These
fields include, but are not limited to, forensic patholegy and histochemistry, toxicology (including
drugs, alcohol, etc.), serology, chemistry, biochemistry, biology (including the identification of hairs
and fibres), odontology, psychiatry, anthropology, the physical sciences, firearms, and document
examination, as well as the many other disciplines where science and medicine interact with the law.

. Original Research Articles (Regular Papers)
Review Articles

. Forensic Anthropelogy Population Data

. Preliminary Communications

Letters to the Editor

Case Reports

Book Reviews

Rapid Communications

. Technical Notes

M= W W

Please note that all contributions of type 4 to 7 will be published as e-only articles. Their citation
details, including e-page numbers, will continue to be listed in the relevant print issue of the journal's
Table of Contents.

Announcement of Population Data: these types of articles will be published in Forensic Science
International: Genetics, only. Please submit these articles via http://www.ees.elsevier.com/fsigen/.

Review Articles and Preliminary Communications (where brief accounts of impertant new work
may be announced with less delay than is inevitable with major papers) may be accepted after
correspondence with the appropriate Associate Editor.

Forensic Anthropolegy Population Data: Although the main focus of the anthropology section of
the journal remains on the publication of original research, authors are invited to submit their forensic
anthropology population data articles by selecting the "Forensic Anthropology Population Data" article
type on the online submission system. When submitting a Forensic Anthropology Population data
article, please assure that "Forensic Anthropology Population Data" is included as one of the keywords.
These forensic anthropology population data articles invelve the application of already published and
standardised methods of aging, sexing, determination of ancestry and stature and other well known
diagnoses on different populations. This is at the heart of applied forensic anthropology. For example,
in order to correctly assess age, stature or even sex of individuals of different ancestry or from
different populations, it is fundamental that the method be tested on the specific pepulation cne is
working on. In building the biological profile of a skeleton in order to aid identification, one needs to
calibrate such techniques on the population of interest before applying them. The same may be true
in a completely different scenario of anthropoloegy, for example identifying criminals taped on video
surveillance systems and aging victims of juvenile pornegraphy. This section is dedicated to forensic
anthropological population data and other types of updates (state of the art of particular issues, etc.),
particularly concerning the following:

- Sexing

- Aging sub adult skeletal remains
- Aging adult skeletal remains

- Aging living sub adults and adults
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- Determining ancestry

- Stature estimation

- Facial reconstruction

- Mon metric trait distribution, pathelogy and trauma
- Positive identification of human skeletal remains

- Positive identification of the living

Forensic Anthropelogy Population Data articles will be published in abridged form in print (a clear,
descriptive summary taken from the abstract), and the full length article will be published enline only.
Full citation details and a reference to the online article, including e-page numbers, will be published
in the relevant print issue of the journal. All submitted manuscripts will be evaluated by a strict peer
review process.

Case Reports will be accepted only if they contain some important new infermation for the readers.

Rapid Communications should describe work of significant interest, whose impact would suffer
if publication were not expedited. They should not be longer than 5 printed journal pages (about
10 submitted pages). Authors may suggest that their work is treated as a Rapid Communication,
but the final decision on whether it is suitable as such will be taken by the handling Editor. Rapid
Communications requiring revision should be resubmitted as a new submission.

Technical Notes report new developments, significant advances and novel aspects of experimental
and theoretical methods and techniques which are relevant for scientific investigations within the
journal scope. Manuscripts of this type should be short (a few pages only). Highly detailed and specific
technical information such as computer pregramme code or user manuals can be included as electronic
supplements. The manuscript title must start with "Technical Note:".

Please note that articles that are sent to the author for revision need to be returnad within 60 days
(and within 20 days for subsequent revisions). A reminder will be sent in the second month. Any
articles that are sent after the two month period of revision will be considered a re-submission.

Papers for consideration should be submitted by topic. Editors and their topic specialty are listed
below.

P. Saukko (Editor-in-Chief): Experimental Forensic Pathology, Traffic Medicine, and subjects not
listed elsewhere

Tel: +358 2 3337543

Fax: +358 2 3337600

E-mail: psaukko@utu.fi

A. Carracedo: Forensic Genetics. Please note only review articles on this topic should be submitted
to FSI. All non-review papers should be submitted to the FSI daughter journal devoted to this subject
Forensic Science International: Genetics, via http://ees.elsevier.com/fsigen/

Fax:+34 981 580336

E-mail: angel.carrafsi@usc.es

C. Cattaneo: Osteclogy and Anthropology
Tel: +39 2 5031 5678

Fax: +39 2 5031 5724

E-mail: cristina.cattaneo@unimi.it

P. Margot: Questioned Documents and Physical Science: ballistics, tool marks, contact traces, drugs
analysis, fingerprints and identification, etc.

Tel: +41 21 692 4605

Fax: +41 21 692 4605

E-mail: pierre.margot@unil.ch

O.H. Drummer: Toxicology

Tel: +61 3 9684 4334
Fax: +61 3 9682 7353
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E-mail: olaf.drummer@vifm.org

G. Willems: Odontelogy

Tel: +32 16 33 24 59

Fax: +32 16 33 24 35

E-Mail: guy.willems@med.kuleuven.ac.be

BEFORE YOU BEGIN

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

All authors are requested to disclose any actual or potential conflict of interest including any financial,
personal or other relationships with other people or organizations within three years of beginning the
submitted work that could inappropriately influence, or be perceived to influence, their work. See
also http://www.elsevier.com/conflictsofinterest. Further information and an example of a Conflict of
Interest form can be found at: http://help.elsevier.com/app/answers/detail/a_id/286/p/7923.

Multiple submissions is not acceptable to the Editor, and any such papers, together with future
submissions from the authors, will be rejected outright. Submission also implies that all authors have
approved the paper for release and are in agreement with its content.

Submission of an article implies that the work described has not been published previously (except
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see http://www.elsevier.com/sharingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere
in the same form, in English or in any other language, including electronically without the written
consent of the copyright-holder. To verify originality, your article may be checked by the originality
detection service CrossCheck http://www.elsevier.com/editors/plagdetect.

Each author is required to declare his or her individual contribution to the article: all authors must have
materially participated in the research and/or article preparation, so roles for all authors should be
described. The statement that all authors have approved the final article should be true and included
in the disclosure.

This pelicy concerns the addition, deletion, or rearrangement of author names in the authorship of
accepted manuscripts:

Before the accepted manuscript is published in an online issue: Requests to add or remove an author,
or to rearrange the author names, must be sent to the Journal Manager from the corresponding author
of the accepted manuscript and must include: {3) the reason the name should be added or removed,
or the author names rearranged and (b)) written confirmation (e-mail, fax, letter) from all authors that
they agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed. Requests that are not sent by
the corresponding author will be ferwarded by the Journal Manager to the cerresponding author, who
must follow the procedure as described above. Note that: (1) Journal Managers will inferm the Journal
Editors of any such requests and (2) publication of the accepted manuscript in an online issue is
suspended until authorship has been agreed.

After the accepted manuscript is published in an online issue: Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above
and result in a corrigendum.

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is more
suitable in one of our other participating journals, then you may be asked to consider transferring the
article to one of those. If you agree, your article will be transferred automatically on your behalf with
no need to reformat. Please note that your article will be reviewed again by the new journal. More
information about this can be found here: http://www.elsevier.com/authors/article-transfer-service.
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Upon acceptance of an article, authors will be asked to complete a "Journal Publishing Agreement’ (for
more information on this and copyright, see http://www.elsevier.com/copyright). An e-mail will be
sent to the corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations
(please consult http://www.elsevier.com/permissions). If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please consult
http://www.elsevier.com/permissions.

For open access articles: Upon acceptance of an article, authors will be asked to complete an "Exclusive
License Agreement' (for more information see http://www.elsevier.com/OAauthoragreement).
Permitted third party reuse of open access articles is determined by the author's choice of user license
(see http://www.elsevier.com/openaccesslicenses).

Auvuthor rights
As an auther you (or your employer or institution) have certain rights to reuse your work. For more
information see http://www.elsevier.com/copyright.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such invelvement then this should
be stated.

Elsevier has established a number of agreements with funding bodies which allow authors
to comply with their funder's open access policies. Some authors may also be reimbursed
for associated publication fees. To learn more about existing agreements please visit
http://www.elsevier.com/fundingbodies.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

This journal offers authors a choice in publishing their research:

Open access

* Articles are freely available to both subscribers and the wider public with permitted reuse

s An open access publication fee is payable by authors or on their behalf e.qg. by their research funder
or institution

Subscription

* Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs (http://www.elsevier.com/access).

* No open access publication fee payable by authors.

Regardless of how you choese to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For open access articles, permitted third party (re)use is defined by the following Creative Commeons
user licenses:

Creative Commons Attribution-NenCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author({s) and provided they do not alter or
modify the article.
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The open access publication fee for this journal is USD 2500, excluding taxes. Learn more about
Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing
to eliminate possible grammatical or spelling errors and to conform to correct scientific
English may wish to use the English Language Editing service available from Elsevier's
WebShop (http://webshop.elsevier.com/languageediting/) or visit our customer support site
(http://support.elsevier.com) for more information.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/fsi.

PREPARATION

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct.

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file.

This journal uses double-blind review, which means that both the reviewer and author name(s)
are not allowed to be revealed to one another for a manuscript under review. The identities of
the authors are concealed from the reviewers, and vice versa. For more infermation please refer
to http://www.elsevier.com/reviewers/peer-review. To facilitate this, please include the following
separately:

Title page (with author details): This should include the title, authors' names and affiliations, and a
complete address for the corresponding author including an e-mail address.
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Blinded manuscript (no author details): The main body of the paper (including the references, figures,
tables and any Acknowledgements) should not include any identifying information, such as the
authors' names or affiliations.

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared in
a way very similar to that of conventional manuscripts (see also the Guide to Publishing with Elsevier:
http://www.elsevier.com/guidepublication). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor,

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant medifications should be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

¢ Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

* 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 lower-
case 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.

* 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 auther'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 majer 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
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of 531 = 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.

Authers can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images and in accerdance with all technical requirements: Illustration Service.

Highlights are mandatory for this journal. They consist of a short collection of bullet peoints that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). See http://www.elsevier.com/highlights
for examples.

Immediately after the abstract, provide a maximum of 6 keywords, using American 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.

Acknowledgements

Please provide Acknowledgements as a separate file and remove this from the manuscript. List
here those individuals who provided help during the research (e.g., providing language help, writing
assistance or proof reading the article, etc.).

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Electronic artwork

General points

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

* Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

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

* Use a logical naming convention for your artwork files.

+ Indicate per figure if it is a single, 1.5 or 2-column fitting image.

* For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.

* Please note that individual figure files larger than 10 MB must be provided in separate source files.
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

Regardless of the application used, when your electronic artwerk is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftenes, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics’'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (er JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

* Supply files that are optimized for screen use {(e.g., GIF, BMP, PICT, WPG); the resolution is too low.
* Supply files that are too low in resolution.

* Submit graphics that are disproportionately large for the content.

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) regardless of whether or not these illustrations
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are reproduced in coler in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online cnly. For further information on the preparation
of electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Please note: Because of technical complications that can arise by converting coler figures to 'gray
scale' (for the printed version should you not opt for color in print) please submit in addition usable
black and white versions of all the coler illustrations.

Figure captions

Ensure that each illustration has a caption. 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 net duplicate results
described elsewhere in the article. Please avoid using vertical rules.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either '"Unpublished results' or
'Personal communication’. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

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 te abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incoerrect 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
DOl is encouraged.

Reference management software

Most  Elsevier journals have a standard template available in  key reference
management packages. This covers packages wusing the Citation Style Language,
such as Mendeley (http://www.mendeley.com/features/reference-manager]) and also others
like EndNote  (http://www.endnote.com/support/enstyles.asp) and Reference  Manager
(http://refman.com/support/rmstyles.asp). Using plug-ins to word processing packages which are
available from the above sites, authors only need to select the appropriate journal template when
preparing their article and the list of references and citations to these will be formatted according
to the journal style as described in this Guide. The process of including templates in these packages
is constantly ongoing. If the journal you are locking for does not have a template available yet,
please see the list of sample references and citations provided in this Guide to help you format these
according to the journal style.

If you manage your research with Mendeley Desktop, you can easily install the reference style for
this journal by clicking the link below:
http://open.mendeley.com/use-citation-style/forensic-science-international

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice. For more information about the Citation Style Language, visit
http://citationstyles.org.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
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applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

Example: "..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ...."

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference te a journal publication:

[1] 3. van der Geer, ].A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51-59.

Reference to a book:

[2] W. Strunk Ir., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference te a chapter in an edited book:

[3] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.5. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.

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.

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.

Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution 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 recommendead file fermats. 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 Authers 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-mail address
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* Full postal address

All necessary files have been uploaded, and contain:

* Keywords

+ All figure captions

» All tables (including title, description, footnotes)

Further considerations

* Manuscript has been 'spell-checked' and 'grammar-checked’

* All references mentioned in the Reference list are cited in the text, and vice versa

* 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.

* 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

Availability of accepted article

This journal makes articles available online as soon as possible after acceptance. This concerns the
accepted article (both in HTML and PDF format), which has not yet been copyedited, typeset or
proofread. A Digital Object Identifier (DOI) is allocated, thereby making it fully citable and searchable
by title, author name(s) and the full text. The article's PDF alse carries a disclaimer stating that it is
an unedited article. Subsequent production stages will simply replace this version.

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 electrenic 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.

Corresponding authors will receive an e-mail with a link to our enline proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything pessible to get your article published quickly and accurately. 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. 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 ne cost, will be provided with 25 free paper offprints, or,
alternatively, a personalized link providing 50 days free access to the final published
version of the article on ScienceDirect. This link can also be used for sharing wvia
email and social networks. For an extra charge, more 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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When your article is published, you can commemorate your publication with printed author
copies of the journal issue, customized full-color posters, extra offprints, and more. Please visit
http://webshop.elsevier.com to learn more.

AUTHOR INQUIRIES

You can track your submitted article at http://help.elsevier.com/app/answers/detail/a_id/89/p/8045/.
You can track your accepted article at http://www.elsevier.com/trackarticle. You are also welcome to
contact Customer Support via http://support.elsevier.com.
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