UNIVERSIDADE DE SAO PAULO
FACULDADE DE ODONTOLOGIA DE BAURU

RODRIGO ALMEIDA NUNES TEIXEIRA

Comparison of cephalometric and nasal cavity changes
between the expander with differential opening and the fan-
type expander: a secondary data analysis from a
randomized clinical trial

Comparacao das alteracdes cefalométricas e da cavidade
nasal entre o expansor maxilar com abertura diferencial e o
com abertura em leque: analise secundaria de um ensaio
clinico randomizado

BAURU
2022






RODRIGO ALMEIDA NUNES TEIXEIRA

Comparison of cephalometric and nasal cavity changes
between the expander with differential opening and the fan-
type expander: a secondary data analysis from a
randomized clinical trial

Comparacao das alteracdes cefalométricas e da cavidade
nasal entre o expansor maxilar com abertura diferencial e 0
com abertura em leque: analise secundaria de um ensaio
clinico randomizado

Dissertacdo constituida por artigos
apresentada a Faculdade de Odontologia
de Bauru da Universidade de S&o Paulo
para obtencdo do titulo de Mestre em
Ciéncias no Programa de Ciéncias
Odontolégicas Aplicadas, na area de
concentracdo Ortodontia e  Saude
Coletiva.

Orientador: Profa. Dr.2 Daniela Gamba
Garib Carreira

BAURU
2022



Teixeira, Rodrigo Almeida Nunes Teixeira
Comparison of cephalometric and nasal cavity
changes between the expander with differential
opening and the fan-type expander: a secondary
data analysis from a randomized clinical trial /
Rodrigo Almeida Nunes Teixeira. -- Bauru, 2022.
127 p. :il.; 31 cm.

Dissertacao (mestrado) -- Faculdade de
Odontologia de Bauru, Universidade de Séo Paulo,
2022.

Orientador: Profa. Dra. Daniela Gamba Garib
Carreira

Autorizo, exclusivamente para fins académicos e cientificos, a
reproducao total ou parcial desta dissertacao/tese, por processos
fotocopiadores e outros meios eletronicos.

Assinatura:

Data:

Comité de Etica da FOB-USP
Protocolo n°: 35403520.0.0000.5417
Parecer: 4.209.386
Data: 12/08/2020




Universidade de Sao Paulo
Faculdade de Odontologia de Bauru .
Assisténcia Técnica Académica
Servico de Pés-Graduacao

FOB-USP

+ 1962 -2022 -

FOLHA DE APROVACAO

Dissertagdo apresentada e defendida por
RODRIGO ALMEIDA NUNES TEIXEIRA
e aprovada pela Comissdo Julgadora
em 04 de abril de 2022.

Prof.? Dr.? RITA DE CASSIA MOURA CARVALHO LAURIS
HRAC-USP

Prof. Dr. CARLOS FLORES MIR
UALBERTA(FORP)

Prof.? Dr.? FELICIA MIRANDA

Prof.? Dr.? DANIELA GAMBA GARIB CARREIRA
Presidente da Banca
FOB - USP

i Mo 4
\{ \{ N LI 1L_5 \'l L) e "h‘_]

Prof. Dr. Marco Antonio Hungaro Duarte
Presidente da Comissao de Pos-Graduagio

FOB-USP

Al. Dr. Octdvio Pinheiro Brisolla, 9-75 | Bauru-SP | CEP 17012-901 | C.P. 73 ‘ posgraduacaofobusp

https://posgraduacao.fob.usp.br
14 |3235-8223 /3226-6097 / 3226-6096

@posgradfobusp
fobuspoficial

@Fobpos

OO0

lposgrad@fob.usp.br

000



ERRATA









Dedics ofte Grabalhs.

...a0s meus maiores incentivadores: meus pais
(Joselito e Cinelange), meus irmaos (Juliana e
Claudio) e minha afilhada Marina. Sem o apoio diario

de todos vocés nada seria possivel.







A minha estimada orientadora, Prof.? Daniela Garib...

Imagina se vocé tivesse a oportunidade de conviver diariamente com seu idolo
da mUsica, teatro, artes ou danca. Nao seria incrivel? Pois bem, nesses dois ultimos
anos posso dizer que tive a grande oportunidade de conviver mais de perto com meu
idolo da Ortodontia: a professora Daniela Garib.

Cada reuniao é uma enorme oportunidade de aprendizado em educacao
cientifica, afinal estou ao lado de umas das pessoas mais respeitadas da nossa area
pela sua vanguardista e irretocavel ciéncia. Mas além disso, a professora demonstra
uma sensibilidade, compreensao e humildade que sao extremamente inspiradoras.

Entre todos estes unanimes fatos, me sinto privilegiado por ter tantos
conhecimentos adquiridos e tenho muito orgulho em dizer que sou orientado da
professora Daniela Garib.

Deixo registrado aqui minha enorme admiracao pela profissional e pessoa que
me inspira a cada dia além de ser um melhor ortodontista e cientista, um melhor ser

humano.







QbrWa...

Como entender a gratidao? Nao custa nada e possui um valor imenso. Nestes
dois anos de mestrado diversos acontecimentos me fizeram refletir como é
importante demonstrar gratidao ao proximo. Ser grato € reconhecer de grandes a
pequenos momentos que de alguma forma fizeram diferenca na vida. Em um coracao
onde mora a gratidao, também sempre habitara a felicidade.

Gratiddo a minha familia,

Aos meus pais, Joselito e Cinelange, que fazem dos meus sonhos os seus.
Obrigado por sempre depositar todas as suas fichas para os meus estudos, lazer e
conforto. A minha irma Juliana pelos conselhos e preocupacdes como uma segunda
mae. Além disso, me proporcionou a confianca de apadrinhar seu maior tesouro:
Marina. Obrigado por, embora virtualmente, me faz presente na educacao e
crescimento da minha afilhada. Ao meu irmao do coracao Claudio, por todos os
pensamentos, ideias e energias positivas que vém da sua parte, além da alegria que
suas filhas Maria e Laura me proporciona. Aos meus amados padrinhos, Maiza e
Prado, por saber que sempre posso contar em qualquer momento. A toda minha

familia pelo apoio e oracoes a Deus e a Nossa Senhora por meu zelo.







Gratiddao aos meus amigos,

Aos aracajuanos, que embora distantes, sempre se fizeram presentes. Em
especial a Carlos, Diogo, Fabiano, Gabriel Diniz, Gabriel Reis, Jodo Victor,
Nathalia, Luan e Pedro.

Aos “bauruenses”, que devido a intensa convivéncia sao considerados tal como
de infancia, em especial a: Carol, Kalil, Mariana, Everardo, Heloisa, Jeferson
Lucas, Julianna Parizotto, Renata, Olga, e por Ultimo, mas nao menos importante:
Anna Clara, que com toda certeza é a melhor pessoa deste universo que exala
positividade e bom humor por onde passa.

Ao meu amigo-irmao Christian e aos seus pais Neli e Jodo por sempre me
acolherem tdo bem em seu lar. A Erika (Tika) por ser uma amiga-irma excepcional.
Agradeco sempre por todos os momentos de amizade que certamente nunca
esquecerei.

A minha turma de mestrado, Alexandre, Gabriela, Jessica e Pamela pelo
companheirismo nessa jornada desafiadora.

As minhas parceiras de orientadora Camila e Felicia por toda a ajuda durante
o planejamento, execucao e escrita deste projeto.

A todos os amigos que fiz na pds-graduacao da FOB USP, em especial a Beatriz,
Ivan, Gabriel Q, Gabriel B., Gabriela, Lorena, Vinicius, Rodrigo N., Silvio e Thagid.

Aos amigos do setor de Ortodontia do HRAC-USP, que ainda fazem parte da

minha rotina.







Gratidado a instituicdo, professores, funciondrios e pacientes....

A Faculdade de Odontologia de Bauru e Universidade de Sdo Paulo por
disponibilizar uma infraestrutura de primeira linha para a execucao das nossas
pesquisas. O presente trabalho foi realizado com o apoio da Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES) - Coddigo de

Financiamento 001.

Ao professor Guilherme Janson (in memorian), que embora tive breve

convivéncia, aproveitei o maximo de aprendizado.

Aos professores e funcionarios do Departamento de Ortodontia, Prof. Marcos
Freitas, Prof. Arnaldo Pinzan, Prof. José Fernando, Prof. Renato Almeida, Cleo,

Sérgio, Wagner, Vera, Lourisvalda e Bonné, pela colaboracao.

Aos meus pacientes da Clinica de Ortodontia da FOB-USP pela confianca e

disponibilidade.

A todos vocés, minha gratidao.

@@dr%@ #M“’ MW’"%"’ 7—_60060“01/

22.02.2022







O sucesso nasce do querer, da
determinacdo e persisténcia em se chegar
a um objetivo. Mesmo nao atingindo o
alvo, quem busca e vence obstaculos, no
minimo fara coisas admiraveis.

8%%' de 74me







ABSTRACT

Comparison of cephalometric and nasal cavity changes between the expander
with differential opening and the fan-type expander: a secondary data analysis

from a randomized clinical trial

Introduction: The aim of this study was to compare the cephalometric and
nasal cavity skeletal changes between the expander with differential opening (EDO)
and the fan-type expander (FE). Methods: This study was a secondary analysis of a
previous randomized clinical trial. Forty-eight patients with posterior crossbite were
randomly allocated into two study groups. Twenty-four patients (11 male, 13 female)
with a mean initial age of 7.6 £ 0.9 years were treated with rapid maxillary expansion
(RME) using the EDO. Twenty-four patients (10 male, 14 female) with a mean initial
age of 7.8 £ 0.9 years were treated with the FE. Cone-beam computed tomography
(CBCT) was performed before treatment and 1 to 6 months after the active phase of
RME. Using frontal CBCT slices passing at the level of permanent first molars and
deciduous canines, the width of the nasal cavity was measured in the lower, middle
and upper thirds. Nasal cavity height was also evaluated in both regions.
Cephalometric analysis was performed using Dolphin Imaging Software. Intergroup
comparisons of interphase changes were performed using t or Mann-Whitney tests
(P<0.05). Results: The two groups were similar regarding baseline data. EDO showed
a greater transverse increase in the lower third of the nasal cavity in both canine
(P=0.007) and molar regions (P<0.001). No intergroup difference was observed for
changes in nasal cavity middle and upper widths and height. In FE group, a greater
increase of SNA angle was observed after expansion compared to EDO group
(P=0.043). Both expanders produced a similar downward rotation of the mandible
(FMA, P=0.850). A greater palatal tip of maxillary incisors was observed in FE group
(P=0.041). Conclusions: Both expanders produced similar vertical cephalometric
changes. However, fan-type expanders caused a greater maxillary anterior
displacement after expansion with a compensatory palatal tip of maxillary incisors

compared to the expander with differential opening. Both expanders are effective in







transverse increase in the lower third of the nasal cavity compared to the fan-type
expander, both at the anterior and posterior region of the maxilla.

Keywords: Orthodontics, interceptive. Palatal expansion technique. Orthodontic
appliances. Cephalometry. upper airway







RESUMO

Comparacéo das alteracdes cefalométricas e da cavidade nasal entre o
expansor maxilar com abertura diferencial e o com abertura em leque: anélise

secundaria de um ensaio clinico randomizado

Objetivo: O objetivo desse estudo foi comparar os efeitos dento esqueléticos
por meio de analise cefalométrica e as alteracfes na cavidade nasal entre o expansor
maxilar com abertura diferencial e em leque, em pacientes ortodonticos na fase de
dentadura mista por meio de tomografia computadorizada cone-beam (TCCB).
Material e métodos: O estudo foi conduzido a partir de uma andlise secundaria de
dados de uma amostra ja existente obtida em um estudo clinico randomizado prévio.
A amostra consiste em 48 pacientes, de ambos 0s sexos, idade entre 7 e 10 anos e
com deficiéncia transversa da maxila. Os pacientes foram randomizados em dois
grandes grupos experimentais. O primeiro grupo consiste em 24 individuos tratados
com expansao rapida da maxila (ERM) com o expansor com abertura diferencial
(GED). O segundo grupo é composto por 24 individuos tratados com o0 expansor com
abertura em leque (GEL). A andlise das alteracdes cefalométricas foi composta por
16 variaveis angulares e lineares e foi realizada no software Dolphin 3D (California,
USA). As alteragbes nas vias aéreas foram avaliadas por meio da mensuracdo das
distancias entre as paredes da cavidade nasal, no mesmo software. As comparacdes
intergrupos foram avaliadas por meio dos testes t ou Mann Whitney (p<0,05).
Resultados: As medidas iniciais ndo obtiveram diferenca entre os grupos. A analise
cefalométrica demonstrou que os efeitos dentro esqueléticos foram semelhantes entre
os dois expansores, exceto para SNA (P=0,043) e inclinacdo palatina dos incisivos
superiores (P=0,041) que foram ligeiramente maiores no grupo GEL. Na avaliacdo da
cavidade nasal, o grupo GED apresentou maior aumento transversal no tercgo inferior
tanto na regido anterior (P=0,007) quanto na regido posterior (P<0,001). Nao foram
observadas diferencas intergrupos para as alteracdes na largura e altura média e
superior da cavidade nasal. Conclusdes: Ambos os expansores produziram efeitos
dento esqueléticos e nas dimensfes da cavidade nasal. O expansor em leque teve
um leve aumento na inclinacdo do SNA e dos incisivos superiores palatinos

comparado com o expansor diferencial. O expansor com abertura diferencial produziu







maior aumento no terco inferior da cavidade nasal em relacdo ao expansor tipo leque,

tanto na regido anterior quanto na posterior da maxila.

Palavras-chave: Ortodontia interceptora. Aparelhos ortoddnticos. Técnica de
expansdo palatina. Cefalometria. Resisténcia das Vias Respiratérias. Apneia

Obstrutiva do Sono.
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1. INTRODUCTION

Transverse maxillary constriction is a common condition in patients in the mixed
dentition.(SILVA FILHO; CAPELLOZA FILHO; FORNAZARI; CAVASSAN, 2003) It is
estimated that 13% of children in this phase have posterior crossbites.(ALMEIDA,
PEREIRA; ALMEIDA; ALMEIDA-PEDRIN et al., 2011) This malocclusion may occur in
primary dentition and perpetuate for the following stages, because will not selft-
correct.(SILVA FILHO; GONCALVES; MAIA, 1991) Maxillary constriction has a diverse
etiology, including non-nutritive sucking habits, atypical phonation, atypical swallowing,
oral breathing and genetic factors.(LOURENCO BELLUZZO; FALTIN JUNIOR,;
LASCALA; BACCI et al.,, 2012) In orthodontics, the early treatment of posterior
crosshite with rapid maxillary expansion (RME) is considered the gold
standard.(PROFFIT, 2006) Dentoskeletal effects are well documented in the
orthodontic literature.(BAZARGANI; FELDMANN; BONDEMARK, 2013;
LAGRAVERE; MAJOR; FLORES-MIR, 2005)

According to the maxillary morphology, expansion may be required in different
magnitudes in the posterior and anterior regions of the dental arch. Conventionally, the
maxillary expander is composed by a single screw, centrally positioned on the
palate.(HAAS, 1961) Expanders with fan-type opening (FE) have an anterior screw
and a posterior hinge, and the dentoalveolar effects are greater in the intercanine
region.(DORUK; BICAKCI; BASCIFTCI; AGAR et al.,, 2004) However, one third of
patients with maxillary constriction have a greater transversal deficiency in the anterior
width.(LOURENCO BELLUZZO; FALTIN JUNIOR; LASCALA; BACCI et al., 2012) In
these cases, a conventional expansion would overexpand the posterior region to
correct the intercanine width and a only the fan-type expansion would not correct the
posterior crossbite. In order to control the amount of expansion in the posterior and
anterior regions of the dental arch, the expander with differential opening (EDO),
composed of two independent screws, one anterior and one posterior, was recently
presented.(GARIB; GARCIA; PEREIRA; LAURIS et al., 2014)

When compared to the conventional expander, the EDO is capable to promote
a greater expansion in anterior region of dental arch and a similar molar
expansion.(ALVES; JANSON; MCNAMARA,; LAURIS et al., 2020) When compared to

the FE, the EDO showed a greater expansion at the level of the maxillary second
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deciduous and first permanent molars and a less correction of anterior
width.(MASSARO; JANSON; MIRANDA; CASTILLO et al., 2020) Based on previous
studies, the EDO proves to be an excellent choice of appliance for patients with
maxillary constriction in different magnitudes in the anterior and posterior regions. The
presence of two screws allows the orthodontist to individualize the amount of
expansion in both intermolar and intercanine regions.(GARIB; GARCIA; PEREIRA;
LAURIS et al., 2014)

In cephalometric studies, RME with conventional expander promotes immediate
effects of maxilla lowering, with dental alveolar extrusion in the posterior region,
mandible rotation in a clockwise direction, and anterior open bite.(HAAS, 1961) These
changes are temporary and responsible for the effect of increasing the facial convexity
and lower anterior facial height immediate after the expansion.(HAAS, 1980) However,
in long term, these changes promoted by the RME do not produce significant changes
in the anteroposterior and vertical relationships between maxilla and
mandible.(LAGRAVERE; MAJOR; FLORES-MIR, 2005) When cephalometric
compared with the conventional expander the FE showed similar skeletal
effects.(COREKCI; GOYENC, 2013) There are no cephalometric studies comparing
the effects of the conventional or the FE with the EDO expander.

The maxillary constriction is generally associated with a predominantly oral
breathing.(GALEOTTI; FESTA; VIARANI; D'ANTO et al., 2018; MELSEN; ATTINA;
SANTUARI; ATTINA, 1987) The lowering of the tongue for air passage during oral
breathing cause an imbalance between facial muscles that has as consequence the
transverse maxilla deficiency.(GARIB; SILVA FILHO; JANSON, 2010) The RME,
indicated for correction of this morphology, also has an impact on the adjacent maxilla
craniofacial  structures.(SILVA FILHO; CAPELLOZA FILHO; FORNAZARI;
CAVASSAN, 2003) As a consequence of this change in the maxillary transverse
dimension, increases in the volume of wupper airways was previously
reported.(CAPPELLETTE; ALVES; NAGAI; FUJITA et al.,, 2017; COMPADRETTI;
TASCA; BONETTI, 2006)

Rapid maxillary expansion increases the space of nasal cavity, decreasing
airway resistance and consequently improving breathing.(ALYESSARY; OTHMAN,;
YAP; RADZI et al., 2019) Therefore, the RME may has a positive impact in young
patients presented with Obstructive Sleep Apnea Syndrome (OSAS).(CAMACHO;
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CHANG; SONG; ABDULLATIF et al., 2017) The term OSAS describes a syndrome of
upper airway dysfunction during sleep which is characterized by increased upper
airway resistance and pharyngeal collapsibility and is associated with snoring and/or
increased work of breathing while the child is sleeping.(JOOSTEN; LARRAMONA,
MIANO; VAN WAARDENBURG et al., 2017) Individuals who have this type of
breathing disorder usually have clinical signs including snoring, mouth breathing,
daytime sleepiness, recurrent airway infections, otitis, sleep disorders, nocturnal
enuresis, frequent nightmares and behavioral disorders such as irritability, anxiety,
difficulty in consolidation of memory and concentration reduction. All of these
characteristics are detrimental to the child's development.(BUCCHERI; CHINE;
FRATTO; MANZON, 2017)

It is well accepted in the scientific community that the RME, in addition the
correction of maxillary morphology and posterior crossbites, also has positive results
in improving OSAS and general health of patients.(EICHENBERGER;
BAUMGARTNER, 2014) Through fluid dynamics analysis of air passage in patients
undergoing RME, previous studies showed that ventilation conditions of nasal airways
improved after RME, and pressure in three parts of pharyngeal airway decreased
during inspiration, consequently decreasing chances of obstruction.(GHONEIMA,
ALBARAKATI; JIANG; KULA et al., 2015; IWASAKI; SAITOH; TAKEMOTO; INADA et
al., 2013; IWASAKI; TAKEMOTO; INADA; SATO et al, 2014; IWASAKI;
YANAGISAWA-MINAMI; SUGA; SHIRAZAWA et al., 2019)

As is already known, depending on the position of the screw in the expansion
appliance, there is a difference in the amount of expansion between the anterior and
posterior region. Therefore, this difference may also be present in the change in upper
airway dimension. The conventional expander and the FE had similar effects on the
nasal airway immediately after expansion. However, increases in the nasal volume
were more stable in the conventional group.(SOKUCU; DORUK; UYSAL, 2010) In long
term, the nasal cavity and maxillary widths were more expanded in the RME
group.(COREKCI; GOYENC, 2013) There are no studies comparing the changes in
upper airway dimensions including the EDO expander.

With the greater importance that literature has given to upper airways and OSAS
treatment, there is a need to explore these characteristics that have not been
previously evaluated. Through three-dimensional Cone Beam Computed Tomography
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(CBCT) assessment, it will be possible to evaluate the upper airways with higher
guality. The CBCT analysis provides an accurate for improved understanding of airway
anatomy, pathology and upper airway mechanics.(OSORIO; PERILLA; DOYLE;
PALOMO, 2008)

There are still no reports in the literature comparing the skeletal effects and the
changes in the dimensions of the upper airways between the FE and the EDO. There
are also no studies comparing skeletal changes of the maxilla and mandible between
these two types of expander. Is there a cephalometric difference in the effects of the
EDO and FE? Are the changes in the nasal cavity similar in the two expanders? No
previous study has compared FE and EDO maxillary expanders by cephalometry

analysis and nasal cavity dimensions.
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2. ARTICLES

The articles presented in this thesis were written according to the American
Journal of Orthodontics and Dentofacial Orthopedics instructions and guidelines for

article submission (Annexes).

2.1 Article 1 - Cephalometric evaluation of the expander with differential opening and

the fan-type expander: a secondary data analysis from an RCT

2.2 Article 2 - Comparison of nasal cavity changes between the expander with
differential opening and the fan-type expander: a secondary data analysis from an
RCT
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2.1 Article 1

Cephalometric evaluation of the expander with differential opening and the fan-
type expander: a secondary data analysis from an RCT

ABSTRACT

Introduction: This study aimed to compare the sagittal and vertical
cephalometric changes between the expander with differential opening (EDO) and the
fan-type expander (FE). Methods: This study comprised CBCT-derived cephalometric
images from forty-eight patients from a previous randomized clinical trial. The sample
was randomly allocated into two groups. Twenty-four patients (11 male, 13 female,
mean age 7.6 + 0.9 years) were treated with rapid maxillary expansion (RME) using
EDO. Twenty-four patients (10 male, 14 female, mean age 7.8 0.9 years) performed
RME using FE. Cephalometric analysis was performed before treatment and 1 to 6
months after the active phase of RME using Dolphin Imaging Software. Intergroup
comparisons of interphase changes were performed using t and Man-Whitney tests
(P<0.05). Results: In FE group, a greater increase of SNA angle was observed after
expansion compared to EDO group (P=0.043). Both expanders produced a similar
downward rotation of the mandible (FMA, P=0.850). A greater palatal tip of maxillary
incisors was observed in FE group (P=0.041). Conclusions: Both expanders
produced similar vertical cephalometric changes. However, fan-type expanders
caused a greater maxillary anterior displacement after expansion with a compensatory

palatal tip of maxillary incisors compared to the expander with differential opening.

Keywords: Orthodontics, interceptive; Palatal expansion technique; Orthodontic

appliances; Cephalometry
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INTRODUCTION

Rapid Maxillary Expansion (RME) is a routine procedure to treat maxillary
constrictions and posterior crossbites.t? RME performed in the mixed dentition is
reliable causing both transversal skeletal and dental effects.>® RME has the
advantages of adequate efficacy and efficiency, improving nasal respiration and
decreasing symptoms of obstructive sleep apnea.®’ On the other hand, RME cause
some vertical collateral effects including the clockwise mandibular rotation and a
overbite decrease.®

When the maxillary constriction is concentrated in the canine region, the fan-
type expander (FE) is a treatment alternative to conventional RME expanders. Using
FE, the expansion effects occurs mainly in the intercanine region while the intermolar
distance increase is negligible.%® A previous study reported that the skeletal
expansion was greater in the anterior region of the maxilla with FE.'! On the other
hand, the expander with the differential opening (EDO) permit to achieve a greater
expansion in the anterior region of the dental arch compared to the intermolar
expansion that also increases.'?13 A recent three-dimensional study demonstrated that
EDO promoted a greater maxillary lateral displacement than FE.4

Conventional RME expanders, including Haas-type and Hyrax expanders,
showed a slight anterior displacement of maxilla.’>® RME also promoted an
immediate effect of down and backward rotation of the mandible.®’” These mandibular
position changes produced an increase of the anterior facial height and an extrusion
of the posterior anchorage teeth and a decreased in the overbite were also reported
as immediate RME effects.81°

The cephalometric effects of FE comprised a significant forward displacement
of the maxilla and a downward displacement of the mandible.?® The palatine and
mandibular plane rotated downward after FE expansion with no differences compared
with conventional expanders.?! The EDO cephalometric changes have not been
previously reported.

Considering that FE and EDO cause different degrees of expansion in the
posterior region of the maxillary dental arch, molar extrusion and vertical effects of
RME might be different between the expanders. In addition, there is an assumption
that differences in the expander designs may influence the anteroposterior position of
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the maxilla. Therefore, this study aimed to compared cephalometric changes between
the expander with differential opening (EDO) and the fan-type expander (FE). The null
hypothesis is that both expanders present similar cephalometric effects.

MATERIAL AND METHODS

Trial design

A secondary data was obtained from a previous randomized clinical trial (RCT)
registered at Clinicaltrials.gov (NCT03705871). This study was developed according
to the Consolidated Standards of Reporting Trials (CONSORT) statement and
guidelines. The Research Ethics Committee of Bauru Dental School, University of Sao
Paulo approved the present study (protocol number: 35403520.0.0000.5417)

Participants, eligibility criteria and settings

The sample was recruited from November of 2017 to June of 2018 for a previous
randomized clinical trial at the Orthodontic Clinic of Bauru Dental School, University of
S&o Paulo, Brazil.>'* The eligibility criteria were patients from both sexes with age
varying from 7 to 11 years with Class | and Il malocclusions and posterior crossbites.
Patients with craniofacial syndromes, clinical absence of maxillary deciduous canine
and history of previous orthodontic treatment were excluded. Forty-eight patients
composed the final sample (n=48).

Interventions

Patients were randomized into two study groups with a 1:1 allocation ratio
design. EDO group comprised of twenty-four patients (11 male, 13 female, mean initial
age of 7.6 £ 0.92 years) treated with the expander with differential opening (Figure 1A).
The protocol activation was standardized in two-quarter turns in the morning and two-
quarter turns in the evening for both screws during six days. For an additional four-day
period, only the anterior screw was activated following the same protocol. The total
amount of expansion was 4.8mm in the posterior screw and 8mm in the anterior screw.

FE group included twenty-four patients (10 male, 14 female, mean initial age of

7.8 £ 0.96 years) treated with the fan-type expander (Figure 1B). The screw was
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activated two-quarter turns in the morning and two-quarter turns in the evening for ten
days. The total amount of screw opening was 8mm.

After the active phase, in both groups, the expanders were maintained in the
oral cavity for 6 months as a retention. CBCT exams were performed before (T1) and
1 to 6 months after expansion (T2). The tomographic exams were adjusted following
the ADALAIP principles of low radiation dose using a 0.3 mm voxel size, FOV of 17x12
cm, 90Kvp, 7mA with a 17.5 seconds of exposure time.??

The CBCT images were standardized with the Frankfurt plane parallel to the
horizontal plane in the lateral view. In a frontal view, the median sagittal plane was
positioned perpendicular to the horizontal plane. In the axial view, the plane passing
through the center of the foramen magnum and at the Crista Galli was placed
perpendicular to the horizontal plane.

CBCT-derived cephalometric images were obtained and analyzed using
Dolphin 3D Imaging 11.5 software (Patterson Dental Supply, Inc., Chatsworth, CA,
USA). The cephalometric variables are presented in Table I.

Outcomes
The outcomes evaluated in this study were sagittal and vertical cephalometric

variables.

Sample Size Calculation
A sample of 21 patients in each group was required to detect a minimum
intergroup difference of 1° with a standard deviation of 1.13° for SN.GoGn angle?°, an

alpha error of 5% and a test power of 80%.

Randomization

Computer-generated randomization was performed using the website
Randomization.com (www.randomization.com). A different researcher prepared the
allocation concealment with opaque, sealed and numbered envelopes before the trial
commencement. One operator was responsible to open the envelopes and

implementing the group allocation cards.
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Blinding

For clinical procedures, blinding process was not possible once patients and the
orthodontist were aware of the expander type that was used. However, all
cephalometric images derived from CBCT scans were unidentified before analysis.

Therefore, during the cephalometric analysis, the examiner was blinded.

Error study

The cephalometric analysis was repeated in 30 per cent of the sample after a
30-day interval. The examiner (R.T.) that performed the cephalometric analysis did not
participate in any of the clinical procedures nor in the randomization process. The intra-
rater error was calculated using Intraclass Correlation Coefficients (ICC) and Bland-
Altman method.

Statistical Analyses

Normal distribution of variables was verify using Shapiro-Wilk test. Intergroup
comparisons for initial age and sex ratio at baseline were performed using t-test and
chi-square test, respectively. Intergroup comparisons of cephalometric changes were
assessed using t and Mann-Whitney tests. The level of significance regarded was 5%
with a 95% confidence interval. All statistical analyses were performed using Jamovi

software, version 1.6.

RESULTS

Measurements showed an adequate reproducibility with ICC varying from 0.759
(Wits appraisal) to 0.982 (SN.GoGn angle). The variable with the greatest limits of
agreement was the Wits appraisal (0.702 to 0.950). The variable with the smallest limits
of agreement was IMPA (0.905 to 0.926).

There were no intergroup differences for sex and age distribution (Table Il). The
initial cephalometric variables were similar in both groups (Table III).

A greater increase in SNA angle was observed after expansion in FE group
compared to EDO group (P=0.043). Both expanders produced a similar and slight
downward rotation of the mandible (FMA, P=0.850). A greater palatal tip of maxillary
incisors was observed in FE group (P=0.041) (Table IV).
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DISCUSSION

CBCT-derived cephalometric images were obtained from a previous
randomized clinical trial that evaluated the three-dimensional changes of FE and EDO
expanders.® Therefore, a new radiation exposure was not necessary. CBCT scans can
reproduce conventional cephalometric images with similar precision and accuracy.??
The landmark placement in lateral cephalometric images reconstructed from CBCT
scans showed reliability in previous studies.?*2% In our study, the intra-rater agreement
of cephalometric variable measurements were adequate (ICC varying from 0.759 to
0.982) with acceptable limits of agreement.?6:2”

FE promoted a greater forward displacement of the maxilla (SNA, P=0.043)
when compared with EDO. These outcomes are in agreement with previous showing
a slight maxillary advancement after expansion with FE.}42021 The forward
displacement of the maxilla after expansion was also reported for different RME
appliances.?>828 FE and EDO expanders have different design of transversal
expansion.®!* While FE concentrate the force in the anterior region of the midpalatal
suture, EDO seems to distribute the strain in the entire anteroposterior dimension of
the midpalatal suture. On the occlusal plane, different patterns of lateral rotation of the
hemi-maxilla is expected for FE and EDO expanders.?° The V shape opening of the
midpalatal suture and the center of rotation of the hemi-maxilla are probably different
for both types of expander (Figure 2). FE might produce a center of rotation located at
the posterior region of the maxilla close to the tuberosity (Figure 2A). The presence of
the pterygoid process articulating with the maxillary tuberosity might create a
movement of the maxilla toward anterior as a reaction. EDO might produce a combined
rotation and translation of the hemi-maxillas. With the center of rotation located outside
the maxilla toward posterior (Figure 2B), the reactional movement of maxilla forward
would be smaller compared to FE.

After RME, maxilla show a downward movement, rotating the mandible toward
inferior and posterior and increasing the lower anterior face height (LAFH) and.?8-30 FE
and EDO groups demonstrated similar vertical changes. Both appliances increased
similarly the anterior facial height (0.31 and 1.18mm) and the mandibular plane angle
(1.18 and 0.32 degrees) producing a slight decrease of SNB angle (-0.81 and -0.22
degrees). Previous studies also reported a clockwise rotation of the mandible causing
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an increase in the vertical dimensions immediately after RME.?83031 These vertical
effects were temporary with conventional RME expanders.3233 A study by Doruk et
al.?® showed that FE produced less vertical changes of the mandible compared to
conventional expanders explained by a negligible expansion in the molar region, which
might be associated with less molar extrusion during expansion.®29

The palatal tip of maxillary incisors after RME had been reported in previous
studies.?®30:34 |n this study, the maxillary incisors showed a greater palatal tip in the FE
group compared to EDO group (1.PP, P=0.041). The expansion design of FE
concentrating the effects in the intercanine region induces more expansion at the
dentoalveolar level.?° The greater dental expansion and buccal inclination in the canine
region after FE** might produce an increase of the anterior arch perimeter allowing for
a greater palatal tip of maxillary incisors. The greater palatal inclination of maxillary
incisors in FE group might also be a compensatory mechanism of the skeletal maxillary
advancement observed in this group. The mandibular incisors showed a similar
changes in EDO and FE groups, which is in agreement with previous studies with
conventional expansion.%21

The absence of a conventional expander group was a limitation of this study.
Further studies should compare the sagittal and vertical effects of EDO and
conventional RME expanders. A short-term cephalometric evaluation was performed
in this study. Future studies might evaluate if short-term differences are stable in the
long-term. In conclusion, FE caused a greater maxillary anterior displacement
compared to EDO that might be advantageous in Class Ill patients. Future studies
comparing FE, EDO and conventional expanders before Class Ill early treatment with

facemask therapy should be performed.

CONCLUSIONS

The null hypothesis was rejected. Fan-type expanders caused a greater
maxillary anterior displacement with a compensatory palatal tip of maxillary incisors
inclination compared to the expander with differential opening. Both expanders

produced similar vertical cephalometric changes.
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FIGURE LEGENDS

Figure 1 — (A) Maxillary expander with differential opening. (B) Fan-type expander.
Figure 2 — (A) Center of rotation (CR) of the maxilla using the fan-type expander. (B)

CR of the maxilla using the expander with differential opening.
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Figure 1A
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Figure 1B
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Figure 2A
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Figure 2B
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Table | - Skeletal and dentoalveolar cephalometric variables description.

Variables

| Description

Maxillary Skeletal Component

SNA (9)

SN to NA angle

A-N perp (mm)

A-point to N-perp distance

Midface Length (CoA) (mm)

Condylion to A-point distance

Mandibular Skeletal Compo

nent

SNB (9)

SN to NB angle

Pg-N perp

Pogonion to N-perp distance

Mandibular Length (Co-Gn)
(mm)

Condylion to Gnathion distance

Maxillomandibular Relationship

Wits Appraisal (mm)

Distance between mandible and maxilla in
relation to the occlusal plane

ANB (°)

NA to NB angle

Vertical Component

SN.GoGn (°)

SN to GoGn angle

FMA (©)

Frankfurt plane to Mandibular plane angle

Lower Anterior Facial Height
(LAFH) (mm)

ANS to menton

Maxilla Dental Relationship

1.PP (%)

Maxillary incisor longa axis to NA angle

Mx1-NA (mm)

Distance between maxillary incisal to NA.

Mandible Dental Relationsh

ip

IMPA (°)

Incisor mandibular plane angle

Md1-NA (mm)

Distance between mandibular incisal to NA
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Table Il - Intergroup comparison of age and sex (Mann-Whitney tests and Chi-square
test, respectively).

EDO Group FE Group
Variable n=24 n=24 P
Mean SD Mean SD
Initial age (years) 7.62 0.92 7.83 0.96 0.448
M 11 10
Sex 0.771
F 13 14
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Table Il - Intergroup comparison of starting forms (t tests).
. EDO Group FE Group 95%
Cephalometric Confidence p
variables n=24 n=24 Interval
Mean SD Mean SD
Maxillary Skeletal
Component
SNA 83.9 4.27 82.8 3.26 -1.034, 3.376 0.291
A-Nperp 3.37 2.50 2.57 2.98 -0.802, 2.394 0.321
Co-A 81.1 3.04 81.4 3.97 -2.425, 1.683 0.718
Mandibular Skeletal
Component
SNB 79.2 3.88 78.3 3.52 -1.249, 3.057 0.402
PG-Nperp -1.60 5.22 -2.50 5.46 -2.605, 3.597 0.749
Co-Gn 105 4.43 106 6.20 -3.618, 2.643 0.755
Maxillomandibular
Relationship
ANB 4.79 2.76 4.53 2.28 -1.207,1.732 0.721
WITS -1.53 2.32 -1.02 2.42 -1.896, 0.862 0.455
Vertical
Component
SNGo.Gn 33.9 4.69 33.9 5.72 -2.316, 2.049 0.903
FMA 26.5 4.53 26.0 4.01 -2.052, 4.586 0.446
LAFH 63.0 4.76 62.4 3.87 -3.067, 3.009 0.985
Dental
Relationship
1.PP 113 7.03 114 4.82 -1.979, 2.987 0.685
U1-NA 3.25 2.82 3.70 1.98 -1.866, 3.174 0.604
IMPA 89.3 4.80 89.8 5.66 -4.637, 2.370 0.518
L1-NB 4.89 1.88 4.58 2.04 -1.866, 0.966 0.526
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Table IV - Intergroup comparison of interphase changes (t or Mann-Whitney tests).

_ EDO Group FE Group 95%
Cephalometric Confidence p
variables n=24 n=24 Interval
Mean SD Mean SD
Maxillary Skeletal
Component
SNA 0.09 1.58 1.13 1.05 -1.900, -1.585 | 0.043*
A-Nperp 0.68 1.25 0.79 0.88 -0.732, 0.524 0.740
Co-A 0.79 1.57 1.30 1.09 -1.288, 0.280 0.202
Mandibular Skeletal
Component
SNB -0.81 1.55 -0.22 1.25 -1.407, 0.224 0.151
Pg-Nperp -0.50 2.28 -0.76 2.28 -1.066, 1.583 0.696
Co-Gn 0.48 1.44 0.47 1.22 -0.766, 0.783 0.983
Maxillomandibular
Relationship
ANB 0.90 1.50 1.33 1.24 -1.219, 0.378 0.294
WITS 0.65 1.56 1.31 1.62 -1.572, 0.272 0.163
Vertical Component
SNGo0.Gn 1.18 2.30 0.32 1.52 -0.282, 1.982 0.138
FMA 0.48 1.67 0.57 1.52 -1.015, 0.840 0.850
LAFH 0.31 2.43 1.18 1.66 -2.065, 0.349 0.159
Dental Relationship
1.PP -0.97 1.86 -2.29 2.42 0.052,2.564 | 0.041 t
U1-NA -0.71 0.66 -1.00 1.15 -0.256, 0.832 0.293
IMPA -1.16 2.11 -1.32 2.11 -1.064, 1.390 0.791
L1-NB -0.22 0.73 -0.19 0.53 -0.410, 0.400 0.840

* Statistically significant at P<0.05 (t tests).
+ Statistically significant at P<0.05 (Mann-Whitney test).
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2.2 Article 2

Comparison of nasal cavity changes between the expander with differential
opening and the fan-type expander: a secondary data analysis from an RCT

ABSTRACT

Introduction: The aim of this study was to compare the nasal cavity skeletal
changes between the expander with differential opening (EDO) and the fan-type
expander (FE). Methods: This study was a secondary analysis of a previous
randomized clinical trial. Forty-eight patients with posterior crossbite were randomly
allocated into two study groups. Twenty-four patients (11 male, 13 female) with a mean
initial age of 7.6 + 0.9 years were treated with rapid maxillary expansion (RME) using
the EDO. Twenty-four patients (10 male, 14 female) with a mean initial age of 7.8 £ 0.9
years were treated with the FE. Cone-beam computed tomography (CBCT) was
performed before treatment and 1 to 6 months after the active phase of RME. Using
frontal CBCT slices passing at the level of permanent first molars and deciduous
canines, the width of the nasal cavity was measured in the lower, middle and upper
thirds. Nasal cavity height was also evaluated in both regions. Intergroup comparisons
of interphase changes were performed using t or Mann-Whitney tests (P<0.05).
Results: The two groups were similar regarding baseline data. EDO showed a greater
transverse increase in the lower third of the nasal cavity in both canine (P=0.007) and
molar regions (P<0.001). No intergroup difference was observed for changes in nasal
cavity middle and upper widths and height. Conclusions: Both expanders are
effective in promoting an increase of the nasal cavity skeletal dimensions. The
expander with differential opening produced a greater transverse increase in the lower
third of the nasal cavity compared to the fan-type expander, both at the anterior and

posterior region of the maxilla.

Keywords: Palatal expansion technique, posterior crossbite, upper airway, cone beam

computed tomograph
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INTRODUCTION

Transverse maxillary constriction is a frequent condition in the mixed dentition
with a prevalence rate of 17% at 7 years of age.! Pre-adolescent treatment of posterior
crosshite can be performed with rapid maxillary expansion (RME).?* In the mixed
dentition, the conventional Haas-type expander produced a nasal and maxillary width
increase.® The skeletal effect of RME in the mixed dentition was approximately 50% of
the amount of screw expansion.® Conventional RME expanders also caused a
maxillary downward displacement, increasing the nasal cavity height.”8

The maxillary constriction and posterior crossbites were associated with a
predominantly oral respiration and sleep disorders in pediatric patients.®!' The RME
procedure has the advantage of influencing the maxilla craniofacial structures
increasing the nasal cavity dimensions.!? Increases in the volume of upper airways
after RME was previously reported.>*? RME increased the space of nasal cavity,
decreasing airway resistance and improving nasal respiration.®> RME also improved
Obstructive Sleep Apnea Syndrome (OSAS) in pediatric patients decreasing the
apnea-hypopnea index (AHI) and increasing blood oxygen saturation.41>

According to the morphology of the maxillary constriction, different amount of
expansion might be required in the anterior and posterior regions of the dental arch.®
The fan-type expander (FE) have an anterior screw and a posterior hinge producing
greater increases in the intercanine region. In the molar regions, the fan-type expander
produced only a negligible expansion.t’'® Fan-type expanders are indicated for
maxillary constrictions located in the canine region with adequate intermolar width.*®

The expander with differential opening (EDO) is composed of two screws
located in the anterior and posterior regions of the palate.?° The EDO promoted a
greater orthopedic and dental changes in the anterior region of the maxilla than the
conventional expander.?? When compared with the FE, EDO showed a greater
expansion in the posterior region of the maxillary dental arch.*® EDO is indicated when
transverse deficiency is observed in both molar and canine regions, however a greater
amount of expansion is needed in the canine region. No previous study evaluated the
changes in the nasal cavity dimensions after RME with EDO and FE expanders.
between the FE and EDO. The null hypothesis is that both expanders present similar
increases in the width and height of the nasal cavity.
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Therefore, the aim of this study was to compare the nasal cavity dimensional
changes between the FE and EDO. The null hypothesis is that both expanders present
similar increases in the width and height of the nasal cavity.

MATERIAL AND METHODS

Trial Design

This study comprised a secondary data analysis from a previous randomized
clinical trial (RCT). The trial had a 1:1 allocation ratio design and was registered at
Clinicaltrials.gov (NCT03705871). The Consolidated Standards of Reporting Trials
(CONSORT) statement and guidelines were followed with no changes after trial
commencement. Ethical approved was obtained from the Research Ethics Committee
of Bauru Dental School, University of Sao Paulo (protocol number:
35403520.0.0000.5417)

Participants, eligibility criteria and settings

Patients with Class | and Il malocclusions and posterior crossbites from both
sexes with age varying between 7 and 11 years were recruited at the Orthodontic Clinic
of Bauru Dental School, University of Sdo Paulo, Brazil. The sample selection was
performed from November 2017 to June 2018 for a previous randomized clinical
trial.1822 The exclusion criteria were Class Ill malocclusion, craniofacial syndromes,
clinical absence of maxillary deciduous canines and history of previous orthodontic

treatment. The final sample size was composed of forty-eight patients (n=48).

Interventions

The EDO group included 24 patients (11 male, 13 female) with a mean initial
age of 7.6 £ 0.92 years, treated with the expander with differential opening (Figure 1A).
Both expanders screws were concurrently activated two-quarter turns in the morning
and two-quarter turns in the evening for 6 days. For an additional period of 4 days, only
the anterior screw was activated following the same protocol. The amount of expansion
was 4.8 mm in the posterior screw and 8 mm in the anterior screw.

The FE group included 24 patients (10 male, 14 female) with a mean initial age

of 7.8 £ 0.96 years, treated with the expander with fan-type opening (Figure 1B). The
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screw activation comprised two-quarter turns in the morning and two-quarter turns in
the evening for 10 days, resulting in an expansion of 8 mm in the screw. In both groups,
the expander was maintained in the oral cavity for 6 months as a retention.

CBCT exams were obtained before treatment (T1) and 1 to 6 months after the
active phase of RME (T2). The image acquisition protocol was 90Kvp, 7mA, FOV
17x12cm, 17.5 seconds of exposure time and voxel size of 0.3mm. The acquisition
protocol was adjusted to decrease the radiation exposure as much as possible without
compromising image assessment.??

In the Dolphin 3D Imaging 11.5 software (Patterson Dental Supply, Inc.,
Chatsworth, CA, USA), all CBCT scans were standardized with the Frankfurt plane
parallel to the horizontal plane and the median sagittal plane perpendicular to the
horizontal plane. In the axial view, the plane passing through the center of the foramen
magnum and at the Crista Galli was placed perpendicular to the horizontal plane.

Two coronal sections were obtained for each patient at T1 and T2. The anterior
coronal section passed at the root canal of the right maxillary deciduous canine (Figure
2A). The posterior coronal section passed at the center of the palatine root canal of the
right permanent maxillary first molar (Figure 2B).

The nasal cavity widths at the lower, middle and upper thirds were measured
according to a previous study.?* The nasal height was measured from the upper to the

lower limits of the nasal cavity middle region as shown in Figure 2C.

Outcomes
The outcomes evaluated in this study were changes in the nasal cavity width
and height after RME.

Sample Size Calculation

The sample size calculation was performed considering an alpha error of 5%
and test power of 80%. For a standard deviation of 1.08mm in the lower third of the
nasal cavity?* and considering a minimum difference of 1 mm between groups, a

sample of 19 patients was required for each group.
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Randomization

The randomization was performed using the website Randomization.com
(www.randomization.com). Allocation concealment was achieved with opaque, sealed
and numbered envelopes, containing the group allocation cards. The randomization,
allocation concealment and implementation processes were conducted by different

researchers.

Blinding
CBCT images were de-identified before analysis. However, approximately 50%
of the post expansion CBCT scans were performed with the expander in the oral cavity.

Therefore, the examiner was not completely blinded to the type of expander.

Error study

All measurements were performed by the same examiner (R.T.) and 30 per cent
of the sample was evaluated twice after a 30-day interval. The examiner has not
participated in any of the clinical steps nor in the randomization process. The intra-
rater error was calculated using Intraclass Correlation Coefficients (ICC) and Bland-

Altman method.

Statistical Analyses

Shapiro-Wilk tests was used to verify the normal distribution of the variables.
Intergroup initial age and sex ratio at baseline were assessed with t-test and chi-square
test, respectively. Intergroup comparison for nasal cavity changes was performed
using t or Mann-Whitney tests. The level of significance regarded was 5%. All statistical

analyses were performed using Jamovi software, version 1.6.
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RESULTS

Measurements showed an excellent reproducibility?® with ICC varying from
0.923 (Anterior Nasal Height) to 0.991 (Posterior Lower Width). The variable with the
greater limit of agreement was the Anterior Nasal Height (0.712 to 0.942). The variable
with the smallest limit of agreement was the Posterior Lower Width of the nasal cavity
(0.956 to 0.991).

Groups were similar regarding sex and age distribution (Table ). Pre-expansion
(T1) variables were comparable in both groups (Table Il). FE and EDO caused an
increase in the nasal cavity widths and height in both anterior and posterior regions
(Table 111). The EDO promoted a significantly greater increase in the lower third of nasal
cavity when compared to the FE at both anterior (mean difference of 0.66 mm,;
P=0.007) and posterior (mean difference of 1.11 mm; P<0.001) maxillary regions
(Table 111).

DISCUSSION

This study evaluated secondary outcomes of a previous randomized clinical
trial.?> CBCT images previously showed an adequate accuracy and reliability for
measuring the nasal cavity dimensions.?® The nasal cavity has several morphological
irregularities that make measurements challenging.?” On the other hand, measurement
standardization and CBCT image sharpness allowed the performance of reliable
measurements.?® Our results showed an acceptable degree for intra-rater agreement
with acceptable limits of agreement.?>2° The CBCT scans were acquired for a previous
study and the image acquisition protocol was adjusted to decrease the radiation
exposure as much as possible without compromising the image quality.?> One
methodological limitation of this study was that post expansion CBCT images was not
blinded because some patients have not removed the expander before the T2 CBCT
exam. For this reason, results should be considered with caution.

Previous studies evaluating the effect of RME on the nasal cavity used
conventional Haas-type and Hyrax expanders.®%-32 Conventional RME expanders
produced a significant increase in the nasal cavity transverse dimensions with a

greater increase in the lower portion of nasal cavity. The influence of EDO and FE in
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the nasal cavity width and height was not previously described. In this study, both
expanders promoted an increase in the nasal cavity dimensions. However, the EDO
produced a greater transverse increase in the anterior and posterior regions of the
lower third of the nasal cavity (Table Ill). The EDO increased the lower third of the
nasal cavity more than the FE by 30% and 90% in the anterior and posterior region,
respectively. These results are in accordance with a recent study reporting that EDO
produced a greater transverse maxillary expansion compared with the FE.?> The
possible explanation for differences in nasal cavity transverse increase between both
expanders is the activation of posterior screw in EDO that might have produced a
greater opening of the midpalatal suture.

The height of nasal cavity increased after RME with no intergroup differences
(Table 1l1). These outcomes are in agreement with previous studies with conventional
expanders that found an increase in the in the nasal cavity height.?3° Rapid maxillary
expansion rotates the maxillary halves toward lateral displacing the hard palate
downward.® The inferior displacement of the palatal shelves after expansion was also
observed in animal studies.3® The lower movement of the hard palate elongate the
nasal cavity height. Both types of expanders, EDO and FE, caused the same
previously reported outcomes.

The nasal cavity width and height increase after RME might influence the
functional aspects of respiration and quality of sleep. The limitation of this study was
that only a morphological assessment was performed. Studies with acoustic
rhinomanometry showed that nasal airway resistance decreased after RME.*%343% The
increases in the nasal cavity dimensions can restore a normal nasal airflow causing an
improvement of child general health.36:3

The nasal cavity enlargement after RME also influence more serious disorders
as pediatric obstructive sleep apnea (OSA).383° RME provided at least a 50% reduction
in the AHI and an improvement of mean oxygen saturation in children with OSA.*® The
reduction of AHI index after RME was stable in the long-term.*® EDO produced a
greater increase of nasal cavity width than FE. Therefore, EDO might be more
beneficial to pediatric patients with oral respiration and obstructive sleep apnea
compared to FE. These assumptions should be confirmed in future studies comparing

the functional parameters after RME with EDO and FE.
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CONCLUSIONS

The expander with differential opening caused a greater increase in the lower
level of the nasal cavity compared to fan-type expander both at the anterior and
posterior regions. The increase in the middle and upper nasal widths and nasal height

were similar between both expanders.
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FIGURE LEGENDS

Figure 1 — (A) Maxillary expander with differential opening. (B) Fan-type expander.
Figure 2 — (A) CBCT coronal section at the level of maxillary deciduous canine. (B)
Coronal section at the level of permanent maxillary first molar. (C) Nasal cavity widths

and height.
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Figure 1A
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Figure 1B
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Figure 2A
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Figure 2B
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Figure 2C
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Table | - Intergroup comparison of age and sex (Mann-Whitney tests and Chi-square

test, respectively).

EDO Group FE Group
Variable n=24 n=24 P
Mean SD Mean SD
Initial age (years) 7.62 0.92 7.83 0.96 0.448
M 11 10
Sex 0.771
F 13 14
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Table Il - Intergroup comparison of starting forms (t or Mann-Whitney tests).

EDO Group

FE Group

95%
Linear distances n=24 n=24 Confidence P
Mean SD Mean SD Interval
Anterior Region
Upper width 10.32 2.83 10.75 1.84 -1.780, 0.991 | 0.568
Middle width 21.11 1.78 19.73 1.52 -0.567, 1.360 | 0.412
Lower width 22.02 1.69 21.38 1.31 -0.211, 1.540 | 0.133
Height 31.42 2.39 31.51 1.99 -1.500, 0.800 | 0.458
Posterior Region
Upper width 3.61 0.80 4.16 0.92 -0.800, 0.099 | 0.090
Middle width 20.18 2.61 21.11 2.32 -2.540, 0.336 | 0.130
Lower width 26.45 2.20 25.98 1.82 -0.677, 1.670 | 0.399
Height 31.74 3.83 31.93 2.66 -1.900, 1.000 | 0.688
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Table Il - Intergroup comparison of interphase changes (t or Mann-Whitney tests).
EDO Group FE Group 95%
Linear distances n=24 n=24 Confidence P
Mean SD Mean SD Interval
Anterior Region
Upper width 1.53 1.55 1.19 0.87 | -0.300,0.800 | 0.363
Middle width 2.19 1.08 1.63 0.69 | -4.480,0.900 | 0.056
Lower width 2.76 0.89 2.10 0.74 | 0.188,1.140 | 0.007*
Height 1.04 1.55 0.72 0.76 | -0.300,1.100 | 0.326
Posterior Region
Upper width 0.33 0.46 0.13 0.20 | -0.009,0.409 | 0.061
Middle width 1.02 0.72 0.62 0.58 | -4.460,0.800 | 0.057
Lower width 2.33 0.76 1.22 054 | 0.727,1.500 | <0.001+
Height 1.26 1.55 1.49 1.13 | -1.000,0.500 | 0.470

* Statistically significant at P<0.05 (t tests).
t+ Statistically significant at P<0.05 (Mann-Whitney test).
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3. DISCUSSION

Methods

This study evaluated secondary outcomes of a previous randomized clinical
trial.(MASSARO; GARIB; CEVIDANES; JANSON et al.,, 2021) Therefore, a new
radiation exposure was not necessary. The CBCT scans were acquired and the image
acquisition protocol was adjusted to decrease the radiation exposure as much as
possible without compromising the image quality.(OENNING; JACOBS; PAUWELS;
STRATIS et al., 2018) CBCT-derived cephalometric images were obtained from a
previous randomized clinical trial that evaluated the three-dimensional changes of FE
and EDO expanders.(MASSARO; JANSON; MIRANDA; ALIAGA-DEL CASTILLO et
al., 2021) CBCT images previously showed an adequate accuracy and reliability for
measuring the nasal cavity dimensions.(WEISSHEIMER; DE MENEZES; MEZOMO;
DIAS et al., 2011) The nasal cavity has several morphological irregularities that make
measurements challenging.(PARKS, 2014) On the other hand, measurement
standardization and CBCT image sharpness allowed the performance of reliable
measurements.(NIU; MADHAN; CORNELIS; CATTANEO, 2021) CBCT scans can
reproduce conventional cephalometric images with similar precision and
accuracy.(KUMAR; LUDLOW; MOL; CEVIDANES, 2007) The landmark placement in
lateral cephalometric images reconstructed from CBCT scans showed reliability in
previous studies.(CEVIDANES; OLIVEIRA; MOTTA,; PHILLIPS et al., 2009; CHANG;
HU; LAI; YAO et al., 2011) Our results showed an acceptable degree for intra-rater
agreement with acceptable limits of agreement.(KOO; LI, 2016; PANDIS, 2021)

Cephalometric changes

FE promoted a greater forward displacement of the maxilla and a greater palatal
tip when compared to EDO group. These outcomes are in agreement with previous
showing a slight maxillary advancement after expansion with FE and a palatal tip of
maxillary incisors after RME.(ADKINS; NANDA; CURRIER, 1990; COREKCI;
GOYENC, 2013; DORUK; BICAKCI; BASCIFTCI; AGAR et al., 2004; MASSARO;
GARIB; CEVIDANES; JANSON et al., 2021; SARVER; JOHNSTON, 1989; WERTZ,




Discussion 88

1970) The forward displacement of the maxilla after expansion was also reported for
different RME appliances.(BUCCI; D'ANTO; RONGO; VALLETTA et al., 2016; HAAS,
1965; WEISSHEIMER; DE MENEZES; MEZOMO; DIAS et al., 2011; WERTZ, 1970)
FE and EDO expanders have different design of transversal expansion.(MASSARO;
GARIB; CEVIDANES; JANSON et al.,, 2021; MASSARO; JANSON; MIRANDA;
ALIAGA-DEL CASTILLO et al., 2021) The expansion design of FE concentrating the
effects in the intercanine region induces more expansion at the dentoalveolar
level.(DORUK; BICAKCI; BASCIFTCI; AGAR et al., 2004) While FE concentrate the
force in the anterior region of the midpalatal suture, EDO seems to distribute the strain
in the entire anteroposterior dimension of the midpalatal suture. In the occlusal plane,
different patterns of lateral rotation of the hemi-maxilla is expected for FE and EDO
expanders.(DORUK; BICAKCI; BASCIFTCI; AGAR et al., 2004)

The V shape opening of the midpalatal suture and the center of rotation of the
hemi-maxilla are probably different for both types of expander. FE might produce a
center of rotation located at the posterior region of the maxilla close to the tuberosity.
The presence of the pterygoid process articulating with the maxillary tuberosity might
create a movement of the maxilla toward anterior as a reaction. EDO might produce a
combined rotation and translation of the hemi-maxillas. With the center of rotation
located outside the maxilla toward posterior, the reactional movement of maxilla
forward would be smaller compared to FE. The greater dental expansion and buccal
inclination in the canine region after FE(MASSARO; GARIB; CEVIDANES; JANSON
et al., 2021) might produce an increase of the anterior arch perimeter allowing for a
greater palatal tip of maxillary incisors. The greater palatal inclination of maxillary
incisors in FE group might also be a compensatory mechanism of the skeletal maxillary
advancement observed in this group. The mandibular incisors showed a similar
changes in EDO and FE groups, which is in agreement with previous studies with
conventional expansion.(COREKCI; GOYENC, 2013; FARRONATO; MASPERO;
ESPOSITO; BRIGUGLIO et al., 2011)

After RME, maxilla show a downward movement, rotating the mandible toward
inferior and posterior and increasing the lower anterior face height (LAFH)
and.(BYRUM, 1971; SARVER; JOHNSTON, 1989; WERTZ, 1970) FE and EDO
groups demonstrated similar vertical changes. Both appliances increased similarly the
anterior facial height and the mandibular plane angle producing a slight decrease of

SNB angle. Previous studies also reported a clockwise rotation of the mandible
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causing an increase in the vertical dimensions immediately after RME.(LEONARDI,
ABOULAZM; GIUDICE; RONSIVALLE et al., 2021; SARVER; JOHNSTON, 1989;
WERTZ, 1970) These vertical effects were temporary with conventional RME
expanders.(CHANG; MCNAMARA; HERBERGER, 1997; GARIB; HENRIQUES;
JANSON; FREITAS et al., 2005) A study by Doruk et al.(DORUK; BICAKCI;
BASCIFTCI; AGAR et al., 2004) showed that FE produced less vertical changes of
the mandible compared to conventional expanders explained by a negligible expansion
in the molar region, which might be associated with less molar extrusion during
expansion. (DORUK; BICAKCI; BASCIFTCI; AGAR et al., 2004; MASSARO;
JANSON; MIRANDA; ALIAGA-DEL CASTILLO et al., 2021)

The palatal tip of maxillary incisors after RME had been reported in previous
studies.(ADKINS; NANDA; CURRIER, 1990; SARVER; JOHNSTON, 1989; WERTZ,
1970) In this study, the maxillary incisors showed a greater palatal tip in the FE group
compared to EDO group. The expansion design of FE concentrating the effects in the
intercanine region induces more expansion at the dentoalveolar level.(DORUK;
BICAKCI; BASCIFTCI; AGAR et al., 2004) The greater dental expansion and buccal
inclination in the canine region after FE(MASSARO; GARIB; CEVIDANES; JANSON
et al., 2021) might produce an increase of the anterior arch perimeter allowing for a
greater palatal tip of maxillary incisors. The greater palatal inclination of maxillary
incisors in FE group might also be a compensatory mechanism of the skeletal maxillary
advancement observed in this group. The mandibular incisors showed a similar
changes in EDO and FE groups, which is in agreement with previous studies with
conventional expansion.(COREKCI; GOYENC, 2013; FARRONATO; MASPERO;
ESPOSITO; BRIGUGLIO et al., 2011)

Nasal Cavity Changes

Conventional RME expanders produced a significant increase in the nasal
cavity transverse dimensions with a greater increase in the lower portion of nasal cavity
.Previous studies evaluating the effect of RME on the nasal cavity used conventional
Haas-type and Hyrax expanders.(CALDAS; TAKESHITA; MACHADO;
BITTENCOURT, 2020; CORDASCO; NUCERA; FASTUCA; MATARESE et al., 2012;
MASPERO; GALBIATI; DEL ROSSO; FARRONATO et al., 2019) The influence of
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EDO and FE in the nasal cavity width and height was not previously described. In this
study, both expanders promoted an increase in the nasal cavity dimensions. However,
the EDO produced a greater transverse increase in the anterior and posterior regions
of the lower third of the nasal cavity. The EDO increased the lower third of the nasal
cavity more than the FE by 30% and 90% in the anterior and posterior region,
respectively. These results are in accordance with a recent study reporting that EDO
produced a greater transverse maxillary expansion compared with the FE.
(MASSARO; GARIB; CEVIDANES; JANSON et al., 2021) The possible explanation for
differences in nasal cavity transverse increase between both expanders is the
activation of posterior screw in EDO that might have produced a greater opening of the
midpalatal suture.

The nasal cavity width and height increase after RME might influence the
functional aspects of respiration and quality of sleep. The limitation of this study was
that only a morphological assessment was performed. Studies with acoustic
rhinomanometry showed that nasal airway resistance decreased after
RME.(COMPADRETTI; TASCA; BONETTI, 2006; HERSHEY; STEWART; WARREN,
1976; SCHUTZ-FRANSSON; KUROL, 2008) The increases in the nasal cavity
dimensions can restore a normal nasal airflow causing an improvement of child general
health.(MCNAMARA; LIONE; FRANCHI; ANGELIERI et al., 2015; PIRELLI;
FIASCHETTI; FANUCCI; GIANCOTTI et al., 2021) The height of nasal cavity
increased after RME with no intergroup differences. These outcomes are in agreement
with previous studies with conventional expanders that found an increase in the in the
nasal cavity height.(MASPERO; GALBIATI; DEL ROSSO; FARRONATO et al., 2019;
WEISSHEIMER; DE MENEZES; MEZOMO; DIAS et al.,, 2011) Rapid maxillary
expansion rotates the maxillary halves toward lateral displacing the hard palate
downward.(WERTZ, 1970) The inferior displacement of the palatal shelves after
expansion was also observed in animal studies.(STARNBACH; BAYNE; CLEALL,;
SUBTELNY, 1966) The lower movement of the hard palate elongate the nasal cavity
height. Both types of expanders, EDO and FE, caused the same previously reported
outcomes.

The nasal cavity enlargement after RME also influence more serious disorders
as pediatric obstructive sleep apnea (OSA).(MACHADO-JUNIOR; ZANCANELLA;
CRESPO, 2016; MARINO; RANIERI; CHIAROTTI; VILLA et al., 2012) RME provided

at least a 50% reduction in the AHI and an improvement of mean oxygen saturation in
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children with OSA.(CAMACHO; CHANG; SONG; ABDULLATIF et al., 2017) The
reduction of AHI index after RME was stable in the long-term.(PIRELLI; SAPONARA,
GUILLEMINAULT, 2015) EDO produced a greater increase of nasal cavity width than
FE. The nasal cavity width and height increase after RME might influence the functional
aspects of respiration and quality of sleep. Studies with acoustic rhinomanometry
showed that nasal airway resistance decreased after RME.(COMPADRETTI; TASCA;
BONETTI, 2006; HERSHEY; STEWART; WARREN, 1976; SCHUTZ-FRANSSON;
KUROL, 2008) The increases in the nasal cavity dimensions can restore a normal
nasal airflow causing an improvement of child general health.(MCNAMARA; LIONE;
FRANCHI; ANGELIERI et al., 2015; PIRELLI; FIASCHETTI; FANUCCI; GIANCOTTI
et al., 2021) Therefore,

Limitations

The limitation of this study was the absence of a conventional expander group
and only a morphological assessment was performed. In conclusion, FE caused a
greater maxillary anterior displacement compared to EDO that might be advantageous
in Class Il patients. Future studies comparing FE, EDO and conventional expanders
before Class Ill early treatment with facemask therapy should be performed. EDO
might be more beneficial to pediatric patients with oral respiration and obstructive sleep
apnea compared to FE. These assumptions should be confirmed in future studies
comparing the functional parameters and the sagittal and vertical effects of EDO and

conventional RME expanders.
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4. CONCLUSIONS

The null hypothesis was rejected. Fan-type expanders caused a greater
maxillary anterior displacement with a compensatory palatal tip of maxillary incisors
inclination compared to the expander with differential opening. Both expanders
produced similar vertical cephalometric changes.

The expander with differential opening caused a greater increase in the lower
level of the nasal cavity compared to fan-type expander both at the anterior and
posterior regions. The increase in the middle and upper nasal widths and nasal height

were similar between both expanders.
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DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Expansor maxilar com abertura diferencial versus com abertura em legque: uma
avaliagdo cefalométrica e de vias aéreas

Pesquisador: Rodrigo Almeida Munes Teixeira
Area Temitica:

Versao: 1

CAARE: 35403520.0.0000.5417

Instituigio Proponente: Universidade de Sao Paulo

Patrocinador Principal: Financiamento Propric
DADOS DO PARECER

Namero do Parecer: 4.208.385

Apresentagio do Projeto:

Trata-se de um projeto intitulado “Expansor maxilar com abertura diferencial versus com abertura em leque:
uma avaliagio cefalométrica e de vias aéreas”, tendo como responsavel principal Rodrigo Almeida Munes
Teixeira, e equipe de pesquisa composta por Camila da Silveira Massaro e Daniela Gamba Garib. Trata-se
de uma dissertagdc de mestrade na gual os pesquisadores pretendem comparar os efeites dento
esqueléticos e as alteragies nas vias adreas superiores do expansor maxilar com abertura diferencial & em
legue, em pacientes orioddnticos na fase de dentadura mista por meio de tomografia computadorizada cone
-beam (TCCB). O estudo serad conduzide a partir de uma analise secundaria de dades de uma amostra ja
existente obtida em um estudo clinico randomizado prévio (CAAE 716848017 .8.0000.5417). Esses dados
estdo nos prontuarios que se encontram arquivados no arquivo de Documentagdo da Disciplina de
Ortodontia da FOB-USP. A amostra consiste na analise de prontuarios de 48 pacientes, de ambos os
sexos, com idade entre 7 & 10 anos e com deficiéncia transversa da maxila. Os pacientes foram
randomizados em dois grandes grupos experimentais. O primeiro grupo consiste em 24 individuos tratados
com expansdc rapida da maxila (ERM) com o expansor com abertura diferencial (GED). O segundo grupo é
composto por 24 individuos tratados com o expansor com abertura em leque (GEL). Em 12 pacientes de
cada grupo (subgrupos imediatos), a TCCE foi realizada antes do inicio do tratamento (T1) & imediatameante
apos a ERM (T2). Mos demais 12 pacientes de cada grupo (subgrupos tardios), a TCCB foi obtida em T1 2 6
meses apos a ERM (T3
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A andlise das alteragdes cefalométricas sera composta por 16 varidveis angulares e lingares = sera
realizada no software Dolphin 3D (Califonia, USA). As alteragies nas vias aéreas serdo avaliadas por meio
da mensuragio das distincias entre as paredes da cavidade nasal, no software Delphin 30, & por meic da
analise fluidodindmica no software Mimics 13 (Materialise, BEL). As comparagdes intergrupos serdo

avaliadas por meio dos testes t ou Mann Whitney (p=0,05).

Objetive da Pesquisa:

Hipatese:

A hipétese nula & de que ndo ha diferenga entre os efeitos obtidos com os dois protocolos de expansio.
Objetive Primario:

O ohjetivo do presents estudo serd comparar os efeitos dento esqueléticos 2 as alteragies nas vias aéreas
superiores da expansao rapida maxila realizada com o expansor com abertura diferencial & com o expansor

com abertura em leque..

Avaliagac dos Riscos e Beneficios:

Hipotese:

A hipdtese nula & de que ndo ha diferenga entre os efeitos obtidos com oz dois protocolos de expansao.
Objetive Primario:

O ochjetivo do presents estudo serd comparar os efeitos dento esgueléticos & as alteragies nas vias aéreas
superiores da expansio rapida maxila realizada com o expansor com abertura diferencial & com o expansor

com abertura em leque..

Comentarios e Consideragies sobre a Pesquisa:
Trata-se de uma pesquisa bem interessante na qual com os resultados obtidos podera se mostrar mais
detalhes e diferengas dos efeitos dento esqueléticos produzidos pele expansor maxilar com abertura

diferencial e pelo expansor com abertura em leque além dos efeitos na dimensac das vias agreas.

Consideragdes sobre os Termos de apresentagio obrigatoria:
Foram apresentados todos os documentos necessaros para gque seja avaliada a presente pesguisa. Ou
seja: O projeto, carta de encaminhaments, orgamento, cronograma, folha de rosto, a justificativa para a

dispensa do TCLE, o documento de aguiescéncia do departamento autorizade o
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uso dos prontudrios & 3 autorizagdo da pesquisadora Camila da Silveira Massaro, autorizando o
pesquisador Rodrigo Almeida Nunes Teixeira, ufilizar os dados de sua pesquisa registrada no CAAE

71848817.6.0000.5417.

Recomendagdes:

Maeo se aplica.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Trata-se de uma pesguisa bem interessante na qual com os resultados obtidos podera se mostrar mais
detalhes e diferengas dos efeitos dento esgueléticos produzidos pelo expansor maxilar com abertura
diferencial & pelo expansor com abertura em leque além dos efeitos na dimensdc das vias aéreas. Os
pesquisadores 50 irao trabalhar com prontuarios e apresentaram todos os documentos necessarios para
que a pesquisa pudesse ser avaliada do ponto de vista ético. Apresentaram uma justificativa para a
dispensa do TCLE que podemos considerar vidvel tendo em vista a particularidade desse periodo de
isolamento social em fungdo dessa pandemia do corona virus. Dessa forma podemos aprovar o inicio da
pesquisa.

Consideragoes Finais a critério do CEP:

Esse projeto foi considerado APROVADD na reunido ordinaria do CEP de O5/08/2020, via Google Me=st,
devido & pandemia da COVID-19 e por orientagdes da COMEP, com base nas normas éticas da Resolugdo
CHS 466/12. Ao término da pesquisa o CEP-FOB/USF exige a apresentacdo de relatdrio final. Os relatorios
parciais deverdo estar de acordo com o cronograma elou parecer emitido pelo CEP. Alteragdes na
metodelogia, titulo, inclusio ou exclus3o de autores, cronograma & quaisquer outras mudangas que sejam
significativas deverdo ser previamente comunicadas a este CEP sab risco de nio aprovagio do relatario
final. Quando da apresentagdoc deste, deverdo ser incluidos todos os TCLEs efou termos de doaglo

assinados e rubricados, se pertinentes.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagdo
Informagdes Basicas F'B_INFDRI.'IA@&IEE_EASICAS_DO_F" 10/07/2020 Aceito
do Projeto ROJETO 15771082 pdf 14:34.56
Dutros CHECHKLIST. pdf 10/07/2020 |Rodrigo Almeida Aceito

14:32:27 Munes Teixeira
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Outros MODELO_TALE_CAAE_716480176000( 10/07/2020 |Rodrigo Almeida Aceito
05417 pdf 14:28:00 |Nunes Teixeira
Outros MODELO_TCLE_CAAE_7164808176000| 10/07/2020 |Rodrigo Almeida Aceito
05417 pdf 14:27:02 |Nunes Teixeira
Outros Documento_anexo_dispensaTCLE pdf 10/07/2020 |Rodrigo Almeida Aceito
14:21:23  |Nunes Teixeira
Outros AUTORIZACAO_USO_AMOSTRA.pdf 10/07/2020 |Rodrigo Almeida Aceito
14:18:31  |Nunes Teixeira
Outros AUTORIZACAO_USO_ARQUIVO . pdf 10/07/2020 |Rodrigo Almeida Aceito
14:17:40 |Nunes Teixeira
TCLE /! Termos de |TERMO_DE_DISPENSA_TCLE_TALE p| 10/07/2020 |Rodrigo Almeida Aceito
Assentimento / df 14:15:00 |Nunes Teixeira
Justificativa de
Auséncia
Projeto Detalhado / |PROJETO_CEP.pdf 10/07/2020 |Rodrigo Almeida Aceito
Brochura 14:12:34  |Nunes Teixeira
| or
Declaragio de DECLARACAO_DE_COMPROMISSO_ | 10/07/2020 |Rodrigo Almeida Aceito
Pesquisadores DO_PESQUISADOR_COM_OS_RESULl 14:12:52 [Nunes Teixeira
TADOS. pdf
Declaracio de TERMO_DE_AQUIESCENCIA pdf 10/0772020 |Rodrigo Almeida Aceito
Instituicdo e 14:12:17  [Nunes Teixeira
Infraestrutura
Folha de Rosto FOLHA_DE_ROSTO.pdf 10/07/2020 |Rodrigo Almeida Aceito
14:10:26  |Nunes Teixeira

Situagao do Parecer:
Aprovado

Necessita Apreciagao da CONEP:

N3o
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(Coordenador(a))
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DISPENSA DE TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE) E TERMO DE
ASSENTIMENTO (TALE)

Solicitamos ao Comité de Etica em Pesquisa, FOB-USP, a dispensa do Termo
de Consentimento Livre e Esclarecido e Termo de Assentimento, do projeto de
pesquisa “Expansor maxilar com abertura diferencial versus com abertura em leque:
uma avaliacdo cefalométrica e de vias aéreas” de autoria de Rodrigo Almeida Nunes
Teixeira sob a orientacdo da Prof. Dra. Daniela Gamba Garib.

Tal solicitac3o justifica-se dentro dos conformes do inciso IV.8 da resolugdo do
CNS n" 446/12, onde a dispensa do TCLE & considerada quando a sua obtencado
signifique riscos substanciais ao participante da pesquisa. Durante a pandemia do
corona virus (COVID-19), a Organizacdo Mundial da Saude (OMS) reforca que as
medidas de isolamento e distanciamento social ainda sdo as melhores alternativas
para o combate da propagac¢do do virus. Um novo recrutamento destes pacientes que
ja foram tratados constituiria um maior risco de transmissao e propagacao do virus na
comunidade. A amostrz pretendida para a pesquisa em questdo € de carater
retrospectivo, cujo pacientes ja realizaram o tratamento ortoddntico planejado. Os
prontuarios contendo todos os exames complementares que serdo analisados, estdo
sob os cuidados da disciplina de Ortodontia do Departamento de Odontopediatria,
Ortodontia e Saude Coletiva (autorizacdo de uso em anexo).

Além disso, tomando como base o decreto governamental de estado de Sdo
Paulo numero 65.044 da data de 03.07.2020, demais atividades que podem gerar
aglomeracdo, como as atividades clinicas académicas, estdo suspensas. A partir disso,
segundo novo calendario proposto pela Reitoriz de Pos-graduacdo da USP, divulgado
no dia 16.06.2020, fundamentado na protecdo e na preservacao da saude da
comunidade universitdria e populagdo, os atendimentos clinicos so serdao previstos
para janeiro de 2021. Segundo o Plano de Readequacde para o ano académico 2020
(PRAA-2020), divulgade no dia 03.07.2020, professores, servidores técnico-
administrativos, pds-doutorandos, pos-graduandos e alunos de graduagao devem
seguir com o trabalho remoto até nova orientacdo da Reitoria.

Al. Dr. Octavio Pinhelro Brisolla, 9-75 — Bauru-SP — CEP 17012-901 - CP.73
e-mail: veragato@fob.usp br - Fone (0xx14) 32358217 - Fax (0xx14) 32234679
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O estudo em questdo sera realizado a partir de uma andlise de dados
secundarios de uma amostra ja existente de uma pesquisa aprovada pelo comité de
ética da FOB-USP, sob CAAE 71648917.6.0000.5417. No TCLE e TALE da pesquisa
anterior (anexos), ja devidamente aprovados pelo CEP da FOB-USP e assinados pelos
responsaveis e participantes, foi inseridoc que o0s exames complementares
(tomografias) possibilitardo a avaliacdo dos efeitos do aparelho em toda a face.

Vale ressaltar que todos os individuos da pesquisa ou responsaveis legais
assinam a “AUTORIZACAO PARA DIAGNOSTICO E/OU EXECUGAO DE TRATAMENTO
ORTODONTICO” (modelo anexo) a qual aprova tanto a execuczo do tratamento, se
necessario, quanto seu uso para “quaisquer fins de ensino e de divulgacdo em jornais
e/ou revistas cientificas do pais e do exterior”, desta forma aprova-se também o uso
dos dados do seu prontudrio para o ensino em pesquisas cientificas.

Os nomes € dados pessoais dos individuos ndo serdo divulgados em nenhum
momento, mantendo desta forma o sigilo profissional (Artigo 92 do Cédigo de Etica
Odontologico) e a privacidade dos participantes dz pesquisa durante todas as fases e
assumimos o compromisso de cumprir as exigéncias contidas na Resolucdo CNS N2
466/12.

Bauru, 10 de julho de 2020.

)?dnj,o Albrride. (Vo Ticuina..

Rodrigo Almeida Nunes Teixeira ~ Daniela Gamba Garib
Orientado Orientador

Al Dr. Octavio Pinheiro Brisolla, 9-75 — Bauru-SP - CEP 17012-001 -CP. 73
e-mail: veragato@fob.usp.br - Fone (0xx14) 32358217 - Fax (fux14) 32234679
hitp:www fob usp br
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AUTORIZAGAO DE USO DE AMOSTRA PARA ANALISE DE DADOS SECUNDARIOS

Prezada Senhora Cocrdenadora,

Como parte da documentagao solicitada por este Colegiado para a avaliagao de projetos
de pesquisas envolvendo seres humanos, eu, Camila da Silveira Massaro, regularmente
matriculada no Programa de Ciéncias Odontologicas Aplicadas area de concentragao Ortodontia,
e responsavel principal pela pesquisa: “Expansor maxilar com abertura diferencial versus
com abertura em leque: um ensaio clinico randomizado” previamente aprovada pelo Comité
de Etica em Pesquisa da FOB-USP (CAAE 71648917.6.0000.5417), autorizo a utilizacio dos
dados do projeto acima mencionado para o desenvolvimento do trabalho "Expansor maxilar
com abertura diferencial versus com abertura em leque: uma avaliagao cefalométrica e de
vias aéreas” pelo mestrando e responsavel principal do projeto de pesquisa Rodrigo Almeida

Nunes Teixeira.

Atenciosamente,

Bauru, 10 de julho de 2020.

/ \ R ) ~
L;’;‘n-,-k,('u, LA Il)‘ywu.,f.,r)_ W \.\.'f’r);uf

Cami’la da Silveira Massaro
Doutoranda em Ortodontia
FOB-USP

Prof* Dr* Juliana Fraga Soares Bombonatti
Coordenadora do Comité de Etica em Pesquisa-FOB-USP

Al Dr. Octéivio Pinheiro Brisolla, 975 - Bawru-SP ~ CEP 17012801 - CP. 73
e-mail veragato@fob.wsp.br - Fone (Oxx14) 32358217 - Fax (014) 32234679
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AUTHOR INFORMATION PACK

TABLE OF CONTENTS AJO-DO
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° Impact Factor p-1 % &

° Abstracting and Indexing p-1 <2

° Editorial Board p.2 & Q
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ISSN: 0889-5406

DESCRIPTION

Published for more than 100 years, the American Journal of Orthodontics and Dentofacial Orthopedics
remains the leading orthodontic resource. It is the official publication of the American Association
of Orthodontists, its constituent societies, the American Board of Orthodontics and the College of
Diplomates of the American Board of Orthodontics. Each month its readers have access to original
peer-reviewed articles that examine all phases of orthodontic treatment. Illustrated throughout,
the publication includes tables, photos (many in full color), and statistical data. Coverage includes
successful diagnostic procedures, imaging techniques, bracket and archwire materials, extraction and
impaction concerns, orthognathic surgery, TMJ] disorders, removable appliances, and adult therapy.

According to the 2014 Journal Citation Reports®, published by Thomson Reuters, AJO-DO is the
highest ranked orthodontic title by number of citations. AJO-DO ranks 9th of 87 journals for total
citations in the Dentistry, Oral Surgery and Medicine category, and has a five year impact factor of
1.981.

Benefits to authors
We also provide many author benefits, such as free PDFs, a liberal copyright policy, special discounts
on Elsevier publications and much more. Please click here for more information on our author services.

Please see our Guide for Authors for information on article submission. If you require any further
information or help, please visit our Support Center

IMPACT FACTOR

2016: 1.472 © Thomson Reuters Journal Citation Reports 2017

ABSTRACTING AND INDEXING

CINAHL
MEDLINE®
Scopus

AUTHOR INFORMATION PACK 2 Dec 2017 www.elsevier.com/locate/ajodo 1




Annexes 115

EDITORIAL BOARD

Editor- in-Chief

Rolf G. Behrents, DDS, MS, PhD, St. Louis, MO
Editor Emeritus

David L. Turpin, DDS, MSD, Seattle, WA
Wayne G. Watson, DDS, La Jolla, CA
Managing Editor

Chris Burke, Seattle, WA

Associate Editors

Biology
David Covell, Jr, DDS, MSD, PhD, Portland, OR

Dental Materials
Theodore Eliades, DDS MS, Dr Med Sci, PhD, FIMMM, FRSC, FInstP, Zurich, Switzerland

Evidence-Based Dentistry
Padhraig S. Fleming, MSc, PhD, MOrth, RCS, FDS (Orth), FHEA, London, United Kingdom

Resident's Journal Review
Dan Grauer, DDS, MSD, PhD, Los Angeles, CA

Ethics in Orthodontics

Peter M. Greco, DMD, Philadelphia, PA
Case Reports

John Grubb, DDS, MSD, Escondido, CA

Imaging
Demetrios 1. Halazonetis, DDS, MS, Kifissia, Greece

Litigation and Legislation
Laurance Jerrold, DDS, ID, Brooklyn, NY

Craniofacial Anomalies / Cleft Lip and Palate
Christos Katsaros, DDS, Dr med dent, Odont Dr/PhD, Bern, Switzerland

Clinician's Corner
Steven D. Marshall, MS, DDS, MS, Iowa City, IA

Continuing Education
Allen H. Moffitt, DMD, Murray, KY

Techno Bytes
J. Martin Palomo, DDS, MSD, Cleveland, OH

Statistics and Research Design
Nikolaos Pandis, DDS, MS, Dr med dent, MSc, PhD, Bern, Switzerland

TMD Function
John W. Stockstill, DDS, MS, Greensburg, PA

Biology
Zongyang Sun, DDS, MS, MSD, PhD, Columbus, OH

Growth and Developmen

Leslie A. Will, DMD, MSD, Boston, MA
American Board of Orthodontics
Chun-Hsi Chung, DMD, MS, Philadelphia, PA

Staff:

Jane Ryley, Publisher, Elsevier Inc.
Amy Norwitz, Journal Manager, Elsevier Inc.

AUTHOR INFORMATION PACK 2 Dec 2017 www.elsevier.com/locate/ajodo




Annexes 116

GUIDE FOR AUTHORS

General Information

The American Journal of Orthodontics and Dentofacial Orthopedics publishes original research,
reviews, case reports, clinical material, and other material related to orthodontics and dentofacial
orthopedics.

Submitted manuscripts must be original, written in English, and not published or under consideration
elsewhere. Manuscripts will be reviewed by the editor and consultants and are subject to editorial
revision. Authors should follow the guidelines below.

Statements and opinions expressed in the articles and communications herein are those of the
author(s) and not necessarily those of the editor(s) or publisher, and the editor(s) and publisher
disclaim any responsibility or liability for such material. Neither the editor(s) nor the publisher
guarantees, warrants, or endorses any product or service advertised in this publication; neither do
they guarantee any claim made by the manufacturer of any product or service. Each reader must
determine whether to act on the information in this publication, and neither the Journal nor its
sponsoring organizations shall be liable for any injury due to the publication of erroneous information.

Electronic manuscript submission and review
The American Journal of Orthodontics and Dentofacial Orthopedics uses the Elsevier Editorial System
(EES), an online manuscript submission and review system.

To submit or review an article, please go to the AJO-DO EES website: http://ees.elsevier.com/ajodo.

Rolf G. Behrents, Editor-in-Chief
E-mail: behrents@slu.edu

Send other correspondence to:

Chris Burke, Managing Editor
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BEFORE YOU BEGIN
Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Human and animal rights

If the work involves the use of human subjects, the author should ensure that the work described has
been carried out in accordance with The Code of Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving humans; Uniform Requirements for manuscripts submitted to
Biomedical journals. Authors should include a statement in the manuscript that informed consent
was obtained for experimentation with human subjects. The privacy rights of human subjects must
always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed.

Conflict of interest
Each author should complete and submit a copy of the International Committee of

Medical Journal Editors Form for the Disclosure of Conflicts of Interest, available at
http://www.icmje.org/conflicts-of-interest/.
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Submission declaration and verification

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 'Multiple, redundant or concurrent publication' section of our ethics policy for more
information), 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.

Contributors

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.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, 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.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). 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. 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.

For open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of open access articles
is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

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 involvement then this should
be stated.
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Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the Open
Access Publication Fee. Details of existing agreements are available online.

Open access
The American Journal of Orthodontics and Dentofacial Orthopedics offers authors a choice in
publishing their research:

Traditional Access

Articles are available at no additional cost to subscribers through individual or library subscriptions.
Users in some developing countries and patient groups can access articles through our universal
access programs. Other users can access articles on a pay-per-view basis. No publication fees are
charged for traditional publication.

Open access

Open access articles are available to subscribers and nonsubscribers, and to the wider public with
permitted reuse. For open access articles, permitted third party (re)use is defined by the following
Creative Commons user licenses. The open access publication fee for this journal is $3000, excluding
taxes. Learn more about Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.
Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
access from their institution's repository after an embargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during
submission, peer review and in editor-author communications.

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

Green open access embargo period

For subscription articles, an appropriate amount of time is needed for journals to deliver value to
subscribing customers before an article becomes freely available to the public. This is the embargo
period and it begins from the date the article is formally published online in its final and fully citable
form. Find out more.

This journal has an embargo period of 12 months.

Language (usage and editing services)

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.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
and copies of the consents or evidence that such consents have been obtained must be provided to
Elsevier on request. For more information, please review the Elsevier Policy on the Use of Images or
Personal Information of Patients or other Individuals. Unless you have written permission from the
patient (or, where applicable, the next of kin), the personal details of any patient included in any
part of the article and in any supplementary materials (including all illustrations and videos) must
be removed before submission.

AUTHOR INFORMATION PACK 2 Dec 2017 www.elsevier.com/locate/ajodo 5




Annexes 119

Submission

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.

Blinding

The AJO-DO uses a blind review process; the identity of the author and the location of the research are
concealed from the reviewers, and the identities of the reviewers are concealed from the author. The
following submission items are sent to reviewers during the review process and should not contain
any identifying information.

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 for Original Articles

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 to 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 format, 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 release 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 (ICMJE 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.

Guidelines for Systematic Reviews

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 Original 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 introducing 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).

Guidelines for Randomized Clinical Trials

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.

Guidelines for Miscellaneous Submissions

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.
Checklist for Authors

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)

ICMJE Conflict of interest statement for each author

Permissions to reproduce previously published material

Permission to reproduce proprietary images (including screenshots that include a company logo)
PREPARATION
Double-blind review
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.

Article structure
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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.

Essential title page information

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

e Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. 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.

Abstract

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 information site.
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Acknowledgments

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, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number 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.

Artwork

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, obscured, 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

* 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 convention 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:

« 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;

* 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.

Tables

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.

References

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,
SO 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 JA), 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 Requirements
for Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997,277:927-34) (see also
http://www.nim.nih.gov/bsd/uniform_requirements.htmi).

Video

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 video 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.

RESEARCH DATA

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to 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.

ARTICLE ENRICHMENTS

AudioSlides

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. Authors of this journal will automatically receive an invitation e-mail to create an AudioSlides
presentation after acceptance of their paper.

3D models

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. Mulitiple
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 on 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.

Submission Checklist

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

* Full postal address

¢ Phone numbers

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

 All tables (including title, description, footnotes)

Further considerations

* 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.

Permissions

To use information borrowed or adapted from another source, 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:

ePhotos of a product if the product is identified or can reasonably be identified from the photo
eLogos

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

AFTER ACCEPTANCE

Proofs

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do
not have an e-mail address then paper proofs will be sent by post) or, a link will be provided in the
e-mail so that authors can download the files themselves. Elsevier 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. Proofreading is solely your responsibility.

Offprints

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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