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ABSTRACT

Position of the mandibular incisors, gingival recession and airway
dimensions after treatment with Jasper Jumper: 10-year follow-up

Introduction: The aim of this study was to evaluate long-term results regarding
position and gingival recession of the mandibular incisors, and airway dimensions after
treatment with the Jasper Jumper appliance. Material and Methods: The patients
were divided in 2 groups: Jasper group was constituted of 16 patients treated with
Jasper Jumper appliance for a mean period of 2.06 years (SD, 0.21) and evaluated in
the follow-up period of 11.88 years (SD, 0.49). The mean initial age was of 12,49 years
(SD, 1.61), the mean final age of 14.55 years (SD, 1.17), and the mean age at the
follow-up of 26.43 years (SD, 1.24); Control group was constituted of 16 age-matched
untreated Class Il patients. Results from the treated group were compared to cross-
sectional measurements obtained from lateral cephalograms of untreated Class Il
individuals matched to the age, skeletal age and sex distribution with the treated
patients in each time of evaluation (T1, T2, and T3). The presence of gingival
recession, the extent of gingival recession, and the position of the mandibular incisors
were evaluated in intraoral photographs, digital models, and lateral cephalograms at 3
stages in the Jasper group. Skeletal and airway dimensions were evaluated using
Dolphin Imaging software in both groups. Statistical analyses were performed by
Dependent t, Wilcoxon, Pearson’s Correlation, Repeated measures ANOVA,
Independent t and Mann-Whitney tests, at P< 0.05. Results: The presence of gingival
recession increased over time and was observed in 6 (9.4%), 12 (18.8%), and 24
(37.5%) of the teeth at pretreatment, posttreatment, and follow-up, respectively. There
was a significant increase in labial inclination and protrusion of the mandibular incisors
after treatment and a significant increase in the extent of the gingival recession in the
follow-up period and in the long-term total time. There was no correlation between the
extent of gingival recession and the labial inclination and protrusion of the mandibular
incisors. Minimal sagittal skeletal changes were observed in both groups. Vertical
skeletal dimensions and clockwise rotation of the occlusal plane were significantly
greater in the Jasper group than in the Control group at T2 and T3. The lower airway
was significantly greater in the Jasper group than in the Control group at T2. The upper

and lower airway were similar in both groups at T3. Conclusion: Correlation between







the extent of gingival recession, and the labial inclination and protrusion of the
mandibular incisors was not observed. The lower airway was significantly greater in

the Jasper group than in the Control group at T2, but at T3 significant difference
between the groups was not observed.

Keywords: Functional Orthodontic Appliance; Gingival Recession; Oropharynx;
Orthodontic Treatment; Orthodontic Tooth Movement
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RESUMO

Posicao dos incisivos inferiores, recessao gengival e dimensoes das
vias aéreas apos o tratamento com Jasper Jumper: 10 anos de
acompanhamento

Objetivo: O objetivo desse estudo foi avaliar resultados em longo prazo relacionados
a posicao e recessao gengival dos incisivos inferiores e dimensdes das vias aéreas
apos o tratamento com o aparelho Jasper Jumper. Material e Métodos: Os pacientes
foram divididos em 2 grupos: o grupo Jasper foi constituido por 16 pacientes tratados
com o aparelho Jasper Jumper por um periodo médio de 2,06 anos (DP, 0,21) e
avaliados no periodo de acompanhamento de 11,88 anos (DP, 0,49), a idade média
no pré-tratamento (T1) foi de 12,49 anos (DP, 1,61), a idade média no pos-tratamento
(T2) foi de 14,55 anos (DP, 1,17) e idade média no acompanhamento (T3) foi de 26,43
anos (DP, 1,24); O grupo Controle foi constituido por 16 pacientes com ma oclusao
de Classe Il n&o tratados. Os resultados do grupo tratado (Jasper) foram comparados
com medidas transversais obtidas a partir das radiografias cefalométricas laterais de
individuos Classe Il ndo tratados pareados com a idade, idade esquelética e
distribuicdo sexual com os pacientes tratados em cada momento de avaliagédo (T1, T2
e T3). A presenga da recessao gengival, a extensdo da recessédo gengival e o
posicionamento dos incisivos inferiores foram avaliadas em fotografias intraorais,
modelos digitais e radiografias cefalométricas no grupo Jasper. As dimensdes
esqueléticas e das vias aéreas foram avaliadas usando o software Dolphin Imaging
em ambos os grupos. As analises estatisticas foram realizadas através dos testes
Dependent t, Wilcoxon, Pearson's Correletion, ANOVA de medidas repetidas,
Independen t e Mann-Whitney, at P< 0.05. Resultados: A presenca de recessao
gengival aumentou ao longo do tempo e foi observada em 6 (9,4%), 12 (18,8%) e 24
(37,5%) dos dentes no pré-tratamento, pos-tratamento e acompanhamento,
respectivamente. Houve um aumento significativo na vestibularizagéo e protrusao dos
incisivos inferiores apos o tratamento e um aumento significativo na extensdo da
recessdo gengival no periodo de acompanhamento e no tempo total de
acompanhamento. Nao houve correlagdo entre a extensao de recessdo gengival e
vestibularizagéo e protrusdo dos incisivos inferiores. Alteragdes esqueléticas sagitais
minimas foram observadas nos dois grupos. As dimensdes esqueléticas verticais e a

rotac&o no sentido horario do plano oclusal foram significativamente maiores no grupo







Jasper comparados ao grupo Controle no T2 e T3. A via aérea inferior foi
significativamente maior no grupo Jasper quando comparada ao grupo Controle no
T2. As vias aéreas superior e inferior foram semelhantes nos dois grupos no T3.
Conclusao: N&o foi observada correlagéo entre a extensédo da recessao gengival e a
vestibularizagdo e protrusdo dos incisivos inferiores. A via aérea inferior foi
significativamente maior no grupo Jasper quando comparada ao grupo Controle no
T2, mas no T3 nao houve diferenga significativa entre os grupos.

Palavras-chave: Aparelhos Ortodonticos Funcionais; Recessdo Gengival;

Orofaringe; Tratamento Ortoddntico; Técnicas de Movimentagao Dentaria.
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1 INTRODUCTION

Class Il malocclusion is the most common orthodontic problem. This
malocclusion occurs between 15-30% in different population (ELKORDY;
ABOUELEZZ; SALAH FAYED; ATTIA et al., 2015; SILVA; KANG, 2001; VASQUEZ;
BACCETTI; FRANCHI; MCNAMARA, 2009) and mandibular deficiency is the
predominant component. (CANCADO; PINZAN; JANSON; HENRIQUES et al., 2008;
DE ALMEIDA-PEDRIN; HENRIQUES; DE ALMEIDA; DE ALMEIDA et al., 2009;
JANSON; JANSON; NAKAMURA; DE FREITAS et al., 2008) There are many methods
of treatment to Class Il malocclusion, such as, headgear appliance, removable
functional appliance, fixed functional appliance, Class Il intermaxillary elastics, tooth
extractions and orthodontic-surgical treatments. (DA COSTA GREC; JANSON;
BRANCO; MOURA-GREC et al.,, 2013; DE FREITAS; DE LIMA; DE FREITAS;
JANSON et al., 2009; FRANCISCONI; HENRIQUES; JANSON; FREITAS et al., 2013;
GUIMARAES; HENRIQUES; JANSON; MOURA, 2015; GUIMARAES JR;
HENRIQUES; JANSON; DE ALMEIDA et al, 2012; OLTRAMARI-NAVARRO;
JANSON; DE OLIVEIRA; QUAGLIO et al., 2010) The choice of treatment method must
be performed according to the correct diagnostics. Fixed functional appliances are
frequently used in the cases that patients presented mandibular deficiency. (JANSON;
SATHLER; FERNANDES; BRANCO et al., 2013; MORO; JANSON; DE FREITAS;
HENRIQUES et al., 2009)

The first fixed functional appliance was introduced by Herbst in 1905 and
modified by Pancherz in 1979. (PANCHERZ, 1979) Because functional appliance is
fixed, some advantages were related to this appliance, especially the little necessity of
patient’'s cooperation. Thus, several other models of fixed functional appliance
appeared to simplify the use, to facilitate the realization of orthodontic treatment, and
to improve the acceptance of treatment by patients. (GUIMARAES JR; HENRIQUES;
JANSON; DE ALMEIDA et al., 2012; NEVES; JANSON; CANCADO; DE LIMA et al.,
2014)

Evidences (ISHAQ; ALHAMMADI; FAYED; EL-EZZ et al, 2016;
ZYMPERDIKAS; KORETSI; PAPAGEORGIOU; PAPADOPQOULOS, 2015) related that
fixed functional appliances have mainly dentoalveolar effects rather than skeletal
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effects and that these appliances are effective in correction of Class Il malocclusion.
One of the dentoalveolar effects promoted by fixed mandibular appliance is labial
inclination and protrusion of mandibular incisors, irrespective of growth phase. (ISHAQ;
ALHAMMADI; FAYED; EL-EZZ et al, 2016; KORETSI; ZYMPERDIKAS;
PAPAGEORGIOU; PAPADOPOULOS, 2014; PERINETTI; PRIMOZIC; FURLANI;
FRANCHI et al., 2014) In 2016, a systematic review performed by Zymperdikas et al.
(ZYMPERDIKAS; KORETSI; PAPAGEORGIOU; PAPADOPOULOS, 2015) showed a
mean increase in IMPA angle of 7.99° in the patients treated with fixed functional

appliance when compared to untreated patients.

James Jasper introduced a fixed functional appliance in 1987, the Jasper
Jumper is a device to advance the mandible composed by flexible force modules. The
flexibility of this appliance minimizes the problems caused by rigidity of other fixed
functional appliances, offering more movement liberty. Furthermore, this appliance
presented advantages, such as, treatment total time reduction, because the Jasper
Jumper appliance can be used together with fixed appliance, therefore the orthodontic
treatment can be performed only in a phase. (DE LIMA; HENRIQUES; JANSON; DA
COSTA PEREIRA et al., 2013)

Nalbantgil et al. (NALBANTGIL; ARUN; SAYINSU; ISIK, 2005) evaluated the
skeletal, dental, and soft-tissue changes in patients treated with Jasper Jumper. The
results showed no significant changes in the vertical skeletal parameters, the upper
molars tipped distally as the lower molars tipped mesially, the occlusal plane rotated
in the clockwise direction, overbite and overjet were reduced, the soft-tissue profile
improved significantly, the maxillary incisors were retruded, and the mandibular
incisors were protruded and vestibularized. Other studies that evaluated the skeletal
and dental effects of Japer Jumper appliance also observed similar results in regarding
the vestibularization and protrusion of mandibular incisors. (BASSARELLI, TURI;
FRANCHI, LORENZO; DEFRAIA, EFISIO; MELSEN, BIRTE, 2016; DE LIMA;
HENRIQUES; JANSON; DA COSTA PEREIRA et al., 2013; HERRERA; HENRIQUES;
JANSON; FRANCISCONI et al., 2011)

Gingival recession is characterized by apical displacement of gingiva that lead
the other consequences, as the appearing of caries lesions, dentin hypersensitivity and
esthetic problems. (JATI; FURQUIM; CONSOLARO, 2016; LEE; ONG; YEO, 2017,
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MAZUROVA; RENKEMA; NAVRATILOVA; KATSAROS et al., 2015; SALTI;
HOLTFRETER; PINK; HABES et al., 2017; WARMUZ; JAGIELAK; BOTZENHART;
SEELIGER et al., 2016) Many causes are associated with the appearing of gingival
recession, and some studies observed a relation between the presence of gingival
recession and the realization of orthodontic treatment. (BOKE; GAZIOGLU; AKKAYA;
AKKAYA, 2014; BOLLEN; CUNHA-CRUZ; BAKKO; HUANG et al., 2008; RENKEMA,;
FUDALEJ; RENKEMA; KIEKENS et al, 2013; SHARMA; MANGAT;
KICHORCHANDRA; HANDA et al., 2017; SLUTZKEY; LEVIN, 2008)

A possible justification to the appearance of gingival recession after orthodontic
treatment would be the presence, of bone dehiscence, due to the realization of
orthodontic movements against the cortical plate. In this context, the labial movement
of mandibular incisors promoted by fixed functional appliances would be a problem.
(SHARMA; MANGAT; KICHORCHANDRA; HANDA et al., 2017) According to Garib et
al. (GARIB; YATABE; OZAWA; SILVA FILHO, 2010) the alveolar bone morphology
constitution should be individually considered in the orthodontic treatment planning and
dental arch expansion and incisor buccal-lingual movements are considered the most

critical orthodontic movement.

Schwartz et al. (SCHWARTZ; RAVELI; SCHWARTZ-FILHO; RAVELI, 2016)
evaluated alveolar bone loss around mandibular incisors after treatment with Herbst
appliance through CBCT scans and observed an association between the Herbst
appliance and alveolar bone loss on the buccal surface of mandibular incisors.
However, some studies that evaluated the relation between the increase in inclination
of the mandibular incisors and the presence of gingival recession did not observe this
association. (ALLAIS; MELSEN, 2003; ANTONARAKIS; JOSS; TRIACA; KUIJPERS-
JAGTMAN et al., 2017; CLOSS; GREHS; RAVELI; ROSING, 2009; DJEU; HAYES;
ZAWAIDEH, 2002; MORRIS; CAMPBELL; TADLOCK; BOLEY et al, 2017;
RENKEMA; NAVRATILOVA; MAZUROVA; KATSAROS et al., 2014; RUF; HANSEN;
PANCHERZ, 1998) Also, a systematic review performed by Tepedino et al.
(TEPEDINO, M.; FRANCHI, L.; FABBRO, O.; CHIMENTI, C., 2018) evaluated the
correlation between gingival recession/ bone height and incisor inclination. In this
review, just two studies were included in the qualitative analysis. The authors
concluded that there is no strong scientific evidence that labial inclination of incisors
promoted by fixed orthodontic appliances can affect gingival recession.
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The effects of Herbst treatment combined with a lingual and labial appliances in
regard to lower incisor gingival recessions were compared and analyzed by Bock et al.
(BOCK; RUF; WIECHMANN; JILEK, 2016) The results showed that both treatment
exhibited vestibularization and protrusion of the mandibular incisors, but no clinically
relevant gingival recessions were seen. Pancherz et al. (PANCHERZ; BJERKLIN,
2014) performed a study to analyze the long-term results after treatment with Herbst
appliance in regarding the inclination and alignment of mandibular incisors and
presence of gingival recession. The authors observed the presence of minimal gingival
recession after treatment. The presence of gingival recession was associated with
translation movement of mandibular incisors and not with degree of inclination.
However, due to small sample size, statistical analysis was not performed. The results
were presented individually and the author’s conclusions according to individual
description of each case.

Despite the use of low-quality studies, a systematic review performed by Bock
et al. (BOCK; VON BREMEN; RUF, 2015) showed good stability for the majority of
variables evaluated when therapy with fixed functional appliance was used to
treatment of Class Il malocclusion. (BOCK; VON BREMEN; RUF, 2015; QUAGLIO;
DE FREITAS; DE FREITAS; JANSON et al., 2011) However, the presence of gingival

recession was not evaluated in this study.

Airway have relation to craniofacial growth, and it is a great practical concern to
otorhinolaryngologists, pediatricians, orthodontists and other health care professions.
(MCNAMARA, 1981) According to article that searched to clarify the positions of the
medical societies about snoring and obstructive sleep apnea syndrome (OSA), the
orthodontist is important to the identification of pharyngeal obstruction sites, in the
evaluation and treatment of maxillomandibular discrepancies with orthopedic and/or
surgical options, and in treatment of OSA and snoring with mandibular advancement
devices (MAD). The orthodontists are in special position for several reasons, including
easy access to cephalometric lateral radiograph, exam routinely requested by these
professionals that allows to evaluate airways size and morphology. (CHAVES
JUNIOR; DAL-FABBRO; BRUIN; TUFIK et al., 2011)

MAD have been used successfully to treatment of OSA and snoring. Despite of

treatment with continuous positive airway pressure (CPAP) be considered gold
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standard, studies related more compliance of patients when MAD are used.
(FERGUSON; ONO; LOWE; AL-MAJED et al., 1997; RAMAR; DORT; KATZ;
LETTIERI et al., 2015; WHITE; SHAFAZAND, 2013) MAD are intraoral appliances
used to prevent upper airway collapse by protruding the mandible forward. (BASYUNI;
BARABAS; QUINNELL, 2018) Comparison between MAD and placebo through
randomized controlled trials (RCT) have established the efficacy of MAD over placebo,
suggesting that the mechanism of action occurs through mandibular protrusion.
(ANDREN; HEDBERG; WALKER-ENGSTROM; WAHLEN et al., 2013; PETRI;
SVANHOLT; SOLOW; WILDSCHIZDTZ et al., 2008; VANDERVEKEN; DEVOLDER,;
MARKLUND; BOUDEWYNS et al., 2008)

Functional appliances are devices used to advancement of mandible and to
treatment of Class Il malocclusion with mandibular deficiency. There are many
functional appliances and, in general, the difference between them is related to design
and type of appliance (fixed or removable, rigidity or flexible). (BOCK; VON BREMEN;
RUF, 2015; ZYMPERDIKAS; KORETSI; PAPAGEORGIOU; PAPADOPOULOS,
2015) The Jasper Jumper is an example of a flexible fixed functional appliance.
Because these appliances have mechanism of action similar to MAD, several studies
searched to evaluate effects of functional appliances in airway dimensions. (ALI,
SHAIKH; FIDA, 2015; BAVBEK; TUNCER; TURKOZ; ULUSQY et al., 2016; ERBAS;
KOCADERELI, 2014; RIZK; KULBERSH; AL-QAWASMI, 2016)

A systematic review performed by Anusuya et al. (ANUSUYA; JENA; SHARAN,
2019) to assess the pharyngeal airway dimensions after treatment of Class I
malocclusion with functional appliance selected 8 studies that used 6 different
appliances. The authors concluded that functional appliance treatment has a
significant effect on the improvement of the oropharyngeal airway. But they also
observed that different methodologies were used and that yet there are many aspects
about the researched question, such as, which appliance is better in increasing the
airway dimensions, which dimensions of pharyngeal airway is most improved and long-

term posttreatment stability of the changes.

There is no study in literature that evaluated long-term results after treatment
with Jasper Jumper appliance regarding the gingival recession and airway dimensions.
Therefore, the aim of this study was to evaluate long-term results regarding the position
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and gingival recession of the mandibular incisors, and airway dimensions after

treatment with the Jasper Jumper appliance.
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4 FINAL CONSIDERATIONS

Presence of gingival recession increased over time. There was a significant
increase in labial inclination and protrusion of the mandibular incisors in posttreatment
period and a significant increase in the gingival recession in the follow-up period, but
clinically these changes were irrelevant (< 1mm). Correlation between the extent of
gingival recession, and the labial inclination and protrusion of the mandibular incisors
was not observed. The lower airway was significantly greater in the Jasper group than
in the Control group at T2, but at T3 significant difference between the groups was not
observed.
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ANNEX B - One of the patients that illustrates the main facial and occlusal
features presented by the sample patients treated with the Jasper Jumper

appliance.
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following submission items are sent to reviewers during the review process and should not contain
any identifying informaticn.

Manuscript * Figures * Tables * Other Material

The title page, which should contain complete author information, is not sent to reviewers. In the
manuscript, please pay special attention to Material and Methods and Acknowledgments sections;
wherever author is mentioned, use the "hidden" format in Word to conceal it, or move it to the title
page.

guidelines Submit Original Articles via EES: http://ees.elsevier.com/ajodo.

Before you begin, please review the guidelines below. To view a 7-minute video explaining how to
prepare your article for submission, go to Video on Manuscript Preparation.

1. Title Page. Put all information pertaining to the authors in a separate document. Include the title of
the article, full name(s) of the author(s), academic degrees, and institutional affiliations and positions;
identify the corresponding author and include an address, telephone and fax numbers, and an e-mail
address. This information will not be available to the reviewers.

2. Abstract. Structured abstracts of 200 words or less are preferred. A structured abstract contains
the following sections: Introduction, describing the problem; Methods, describing how the study was
performed; Results, describing the primary results; and Conclusions, reporting what the authors
conclude from the findings and any clinical implications.

3. Manuscript. The manuscript proper should be organized in the following sections: Introduction
and literature review, Material and Methods, Results, Discussion, Conclusions, References, and figure
captions. Express measurements in metric units, whenever practical. Refer to teeth by their full name
or their FDI tooth number. For style questions, refer tc the AMA Manual of Style, 10th edition. Cite
references selectively, and number them in the order cited. Make sure that all references have been
mentioned in the text. Follow the format for references in "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals" (Ann Intern Med 1997;126:36-47); http://www.icmje.org. Include
the list of references with the manuscript proper. Submit figures and tables separately (see below);
do not embed figures in the word processing document.

4. Figures. Digital images should be in TIF or EPS fermat, CMYK or grayscale, at least 5 inches wide
and at least 300 pixels per inch (118 pixels per cm). Do not embed images in a word processing
program. If published, images could be reduced to 1 column width (about 3 inches), so authors should
ensure that figures will remain legible at that scale. For best results, avoid screening, shading, and
colored backgrounds; use the simplest patterns available to indicate differences in charts. If a figure
has been previously published, the legend (included in the manuscript proper) must give full credit
to the original source, and written permission from the original publisher must be included. Be sure
you have mentioned each figure, in order, in the text.

5. Tables. Tables should be self-explanatory and should supplement, not duplicate, the text. Number
them with Roman numerals, in the order they are mentioned in the text. Provide a brief title for each.
If a table has been previously published, include a footnote in the table giving full credit to the original
source and include written permission for its use from the copyright holder. Submit tables as text-
based files (Word is preferred, Excel is accepted) and not as graphic elements. Do not use colors,
shading, boldface, or italic in tables. Do not submit tables as parts A and B; divide into 2 separate
tables. Do not "protect" tables by making them "read-only." The table title should be put above the
table and not as a cell in the table. Similarly, table footnotes should be under the table, not table cells.
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6. Model refease and permission forms. Photographs of identifiable persons must be accompanied by
a release signed by the person or both living parents or the guardian of minors. Illustrations or tables
that have appeared in copyrighted material must be accompanied by written permission for their
use from the copyright owner and original author, and the legend must properly credit the source.
Permission also must be obtained to use modified tables or figures.

7. Copyright release. In accordance with the Copyright Act of 1976, which became effective February
1, 1978, all manuscripts must be accompanied by the following written statement, signed by all
authors: “The undersigned author(s) transfers all copyright ownership of the manuscript [insert title
of article here] to the American Association of Orthodontists in the event the work is published. The
undersigned author(s) warrants that the article is original, does not infringe upon any copyright or
other proprietary right of any third party, is not under consideration by another journal, has not been
previously published, and includes any product that may derive from the published journal, whether
print or electronic media. I (we) sign for and accept responsibility for releasing this material." Scan
the printed copyright release and submit it via EES.

8. Use the International Committee of Medical Journal Editors Form for the Disclosure of Conflict of
Interest (ICMIE Conflict of Interest Form). If the manuscript is accepted, the disclosed information will
be published with the article. The usual and customary listing of sources of support and institutional
affiliations on the title page is proper and does not imply a conflict of interest. Guest editorials, Letters,
and Review articles may be rejected if a conflict of interest exists.

9. Institutional Review Board approval. For those articles that report on the results of experiments of
treatments where patients or animals have been used as the sample, Institutional Review Board (IRB)
approval is mandatory. No experimental studies will be sent out for review without an IRB approval
accompanying the manuscript submission.

Systematic Reviews and Meta-Analyses must be prepared according to contemporary PRISMA
(Preferred Reporting for Systematic Reviews and Meta-Analyses) standards. The AJO-DO will screen
submissions for compliance before beginning the review process. To help authors understand and
apply the standards, we have prepared a separate Guidelines for AJO-DO Systematic Reviews
and Meta-Analyses. This guide includes links to a Model Orthodontic Systematic Review and an
accompanying Explanation and Elaboration document.

These guidelines are supplemental to the Guidelines for Criginal Articles, which describe how to meet
general submission requirements, such as figure formats, reference style, required releases, and
blinding.

Systematic Review and Meta-Analysis Guide for Authors

You can access a link to an annotated example of a Model Orthodontic Systematic
Review. Further explanation of reporting practices is given in the accompanying Explanation
and Elaboration document. These documents have been prepared in accordance with
PRISMA guidelines and the "PRISMA Statement for Reporting Systematic Reviews and
Meta-Analyses of Studies that Evaluate Health Care Interventions: Explanations and
Elaboration" (http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1000100).

However, we have made these guidelines more relevant to orthodontics and have adapted the
reporting template to encourage transparent and pertinent reporting by intreducing subheadings
corresponding to established PRISMA items.

Further information on reporting of systematic reviews can also be obtained in the Cochrane Handbook
for Systematic Reviews of Interventions {(http://www.cochrane-handbook.org).

Randomized Clinical Trials must meet current CONSORT (Consolidated Standards of Reporting Trials)
requirements. The AJO-DO will screen submissions for compliance before beginning the review
process. To help authors understand and apply the standards, we have prepared a separate document,
Guidelines for AJO-DO Submissions: Randomized Clinical Trials. This document contains links to an
Annotated RCT Sample Article and The CONSORT Statement: Application within and adaptations for
orthodontic trials.
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These guidelines are supplemental to the Guidelines for Original Articles, which describe how to meet
general submission requirements, such as figure formats, reference style, required releases, and
blinding.

Letters to the Editor and their responses appear in the Readers' Forum section and are encouraged
to stimulate healthy discourse between authors and our readers. Letters to the Editor must refer to
an article that was published within the previous six (6) months and must be less than 500 words
including references. Submit Letters via the EES Web site. Submit a signed copyright release with
the letter.

Brief, substantiated commentary on subjects of interest to the orthodontic profession is published
occasionally as a Special Article. Submit Guest Editorials and Special Articles via the Web site.

Books and monographs (domestic and foreign) will be reviewed, depending upon their interest

and value to subscribers. Send books to Chris Burke, Department of Orthodontics, University of
Washington D-569, HSC Box 357446, Seattle, WA98195-7446. They will not be returned.

Title page, including full name, academic degrees, and institutional affiliation and position of
each author; brief description of each author's contribution to the submission; and author to whom
correspondence and reprint requests are to be sent, including address, business and home phone
numbers, fax numbers, and e-mail address

Highlights (up to 5 Highlights, written in complete sentences, 85 characters each

Abstract (structured, 250 words; a graphical abstract is optional)

Manuscript, including references and figure legends

Figures, in TIF or EPS format

Tables

Copyright release statement, signed by all authors

Photographic consent statement(s)

ICMIE Conflict of interest statement for each author

Permissions to reproduce previcusly published material

Permission to reproduce proprietary images (including screenshots that include a company logo)

PREPARATION

This journal uses double-blind review, which means the identities of the authors are concealed from
the reviewers, and vice versa. More information is available on our website. To facilitate this, please
include the following separately:

Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

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.
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Introduction

Provide an adequate background so readers can understand the nature of the problem and its
significance. State the objectives of the work. Cite literature selectively, avoiding a detailed literature
survey or a summary of the results.

Material and Methods

Provide sufficient detail to allow the work to be reproduced. If methods have already been published,
indicate by a reference citation and describe only the relevant modifications. Include manufacturer
information (company name and location) for any commercial product mentioned. Report your power
analysis and ethics approval, as appropriate.

Results
Results should be clear and concise.

Discussion

Explain your findings and explore their significance. Compare and contrast your results with other
relevant studies. Mention the limitations of your study, and discuss the implications of the findings
for future research and for clinical practice. Do not repeat information given in other parts of the
manuscript.

Conclusions
Write a short Conclusions section that can stand alone. If possible, refer back to the goals or objectives
of the research.

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

s 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. You can add your name between
parentheses in your own script behind the English transliteration. 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. This responsibility includes answering any future queries about
Methodology and Materials. 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 structured abstract using the headings Introduction, Methods, Results, and Conclusions is
required for Original Article, Systematic Review, Randomized Controlled Trial, and Techno Bytes. An
unstructured abstract is acceptable for Case Report and Clinician's Corner.

Graphical abstract

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. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Highlights

Highlights are a short collection of bullet points that convey the core findings of the article. Highlights
are optional 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). You can view example Highlights on our infermation site.
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Collate acknowledgments in a separate section at the end of the article before the references; do not
include them on the title page, as a footnote to the title page, or otherwise. List here those individuals
who provided help during the research (eg, providing help with language or writing assistance, or
proofreading the article).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant humber aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for
purposes of deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly.
For graphical images, this journal is applying the following policy: no specific feature within an image
may be enhanced, cbscured, moved, removed, or introduced. Adjustments of brightness, contrast,
or color balance are acceptable if and as long as they do not obscure or eliminate any information
present in the original. Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed
in the figure legend.

Electronic artwork

General points

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

 Embed the used fonts if the application provides that option.

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

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

» Use a logical naming cenvention for your artwork files.

* Provide captions to illustrations separately.

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

* Submit each illustration as a separate file.

A detailed guide on electronic artwork is available.

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 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:

s 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;

* Submit graphics that are disproportionately large for the content.
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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. Further
information on the preparation of electronic artwork.

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 and shading in table cells.

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 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.

A DOI can be used to cite and link to electronic articles where an article is in-press and full citation
details are not yet known, but the article is available online. A DOI is guaranteed never to change,
S0 you can use it as a permanent link to any electronic article. An example of a citation using DOI
for an article not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M.
(2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal
of Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the format of such
citations should be in the same style as all other references in the paper.

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.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

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.
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Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following

link:
http://open.mendeley.com/use-citation-style/american-journal-of-orthodontics-and-dentofacial-orthopedics
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-

ins for Microsoft Word or LibreOffice.

Reference style

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

List: Number the references in the list in the order in which they appear in the text.

Examples:

Reference to a journal publication:

1. Van der Geer ], Hanraads JAJ, Lupton RA. The art of writing a scientific article. Sci Commun
2010;16351-9.

Reference to a book:

2. Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.

Reference to a chapter in an edited book:

3. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age. New York: E-Publishing Inc; 2009. p. 281-304.

Note shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first
6 should be listed followed by 'et al.' For further details you are referred to 'Uniform Reguirements
for Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927-34) (see also
http://www.nlm.nih.gov/bsd/uniform_requirements.html).

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 file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. 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 videc instruction pages. 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.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you te interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.
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Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. Before submitting your article, you can deposit
the relevant datasets to Mendeley Data. Please include the DOI of the deposited dataset(s) in your
main manuscript file. The datasets will be listed and directly accessible to readers next to your
published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

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 cpportunity tc summarize their research in their own words
and to help readers understand what the paper is about. More information and examples are
available. Authors of this journal will automatically receive an invitation e-mail to create an AudioSlides
presentation after acceptance of their paper.

You can enrich your online articles by providing 3D models (optional) in PLY, OBJ or U3D format,
which will be visualized using the interactive viewer next to the article. Each 3D model will have to
be zipped and uploaded to the online submission system via the '3D models' submission category.
Please be advised that the recommended model size before zipping is maximum 150 MB. Multiple
models can be submitted. Please provide a short informative description for each model by filling in
the 'Description’ field when uploading a dataset. Note: all datasets will be available for download from
the online article ocn ScienceDirect. If you have concerns about your data being downloadable, please
provide a video instead. More information on OBJ and PLY models or U3D models.

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-mail address

e Full postal address

e Phone numbers

All necessary files have been uploaded, and contain:
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« All figure captions

e All tables (including title, description, footnotes)

Further considerations

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

¢ References are in the correct format for this journal

« 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 Web)

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

To use information borrowed or adapted from another socurce, authors must obtain permission from
the copyright holder (usually the publisher). This is necessary even if you are the author of the
borrowed material. It is essential to begin the process of obtaining permissions early; a delay may
require removing the copyrighted material from the article. Give the source of a borrowed table
in a footnote to the table; give the source of a borrowed figure in the legend of the figure. The
source must also appear in the list of references. Use exact wording required by the copyright holder.
For more information about permission issues, contact permissionshelpdesk@elsevier.com or visit
http://www.elsevier.com/about/policies/author-agreement/obtaining-permission.

Permission is also required for the following images:

«Photos of a product if the product is identified or can reasonably be identified from the photo
*Logos

sScreenshots that involve copyrighted third-party material, whether a reasonably identifiable user
interface or any nonincidental material appearing in the screenshot

AFTER ACCEPTANCE

One set of page proofs (as PDF files) will be sent by e-mail to the correspending 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 downlcad the files themselves. Elsevier now provides authors with PDF
proofs which can be annotated; for this you will need to download the free Adobe Reader, version 9
(or higher). Instructions on how to annotate PDF files will accompany the proofs (also given online).
The exact system requirements are given at the Adobe site.

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 scan the pages and return via e-
mail. 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. Procfreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. 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.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2014 Elsevier | http://www.elsevier.com
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