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RESUMO

Objetivo: O objetivo deste estudo foi comparar a corre¢cdo do apinhamento anterior
apos o uso sequencial dos 5 primeiros alinhadores entre dois protocolos de troca de
alinhadores (7 e 14 dias) em pacientes adultos maduros. Material e Métodos: trinta
e seis pacientes com idade superior a 35 anos que receberam tratamento
ortoddntico com Invisalign® foram alocados aleatoriamente em dois protocolos de
sequéncia de troca de alinhadores diferentes: Grupo 1: troca a cada 7 dias (n=18); e
Grupo 2: troca a cada 14 dias (n=18). Todos os pacientes foram escaneados
intraoralmente com iTero Element 5D® (Align Technologies, San Jose, CA, EUA) em
dois periodos: no inicio do tratamento (T1) e apos o uso dos 5 primeiros alinhadores
(T2). O indice de Irregularidade de Little e as larguras dos arcos foram avaliados
com o software OrthoCAD. As comparagdes intra e intergrupos foram realizadas
aplicando-se respectivamente os testes t dependente e independente. Os resultados
foram considerados significativos para p<0,05. Resultados: Trinta e cinco pacientes
completaram o tratamento no periodo avaliado. O indice de irregularidade superior e
inferior apresentaram-se significativamente menores em T2 em ambos os grupos. O
G2 (14 dias) demonstrou uma maior diminuicdo no indice de irregularidade inferior
quando comparado ao G1 (7 dias). Conclusao: Ambos os protocolos de troca (7 e
14 dias) foram eficazes para a corregcdo do apinhamento anterior na fase inicial do
tratamento ortoddntico com alinhadores em pacientes adultos maduros. No entanto,
o protocolo de troca a cada 14 dias proporcionou uma maior correcdo no
apinhamento anteroinferior no periodo avaliado do que o protocolo de troca a cada 7

dias.

Palavras-chave: Ma oclusdo. Aparelhos Ortodénticos Removiveis. Técnicas de

Movimentagéo Dentaria.
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ABSTRACT

Comparison of initial dental alignment with Invisalign® aligners changed every

7 or 14 days in mature adults: Randomized Clinical Trial

Objective: To compare the anterior crowding correction after sequential use of the
first 5 aligners between two aligner exchange protocols (7 and 14 days) in mature
adult patients.

Material and Methods: Thirty-six patients over 35 years who received orthodontic
treatment with Invisalign® were randomly allocated to two different aligner
replacement sequence protocols: Group 1: exchange every 7 days (n=18); and
Group 2: exchange every 14 days (n=18). All patients were scanned with iTero
Element 5D® (Align Technologies, San José, CA, USA) in two treatment times: at
pretreatment (T1) and after using the first 5 aligners (T2). Little's Irregularity Index
and arch widths were evaluated with OrthoCAD software. Intra and intergroup
comparisons were performed with the dependent and independent t-tests
respectively. The results were considered significant for p<0.05.

Results: Thirty-five patients completed the study. The maxillary and mandibular
irregularity index were significantly lower at T2 in both groups. There was no
significant difference in intercanine, interpremolar, and intermolar distances. G2 (14
days) presented a greater decrease in mandibular irregularity than G1 (7 days).
Conclusion: Both exchange protocols (7 and 14 days) effectively correct anterior
crowding in the initial phase of orthodontic treatment with aligners in mature adult
patients. However, the 14 days exchange protocol provided a greater correction in
mandibular anterior crowding in the evaluated period than the 7 days exchange

protocol.

Keywords: Malocclusion. Orthodontic Appliances, Removable. Tooth Movement

Techniques.
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1 INTRODUGAO

Nos ultimos anos, a demanda por tratamentos ortodénticos em adultos tem
crescido exponencialmente.(CEDRO; MOLES; HODGES, 2010; PABARI; MOLES;
CUNNINGHAM, 2011; MCMORROW; MILLETT, 2017; LEE et al., 2018) De acordo
com Keim et al.(KEIM et al.) o numero de pacientes ortoddnticos adultos nos
Estados Unidos aumentou de 15,4% para 23% entre 1981 e 2013. Em paises
asiaticos, a taxa de pacientes adultos também dobrou entre 2008 e 2012.(PIAO et al.,
2016) N&ao ha dados semelhantes para o Brasil, mas é provavel que este numero
seja semelhante ou até maior em nosso pais, visto que temos um numero maior de
ortodontistas e um acesso mais facilitado a tratamentos ortoddnticos do que em

grande parte do mundo.

A melhora da estética do sorriso e dentes mais alinhados s&o dois dos
principais motivos que levam pacientes adultos a procurarem por tratamentos
ortodonticos.(LEE et al., 2018; CHOW et al., 2020) Além disso, os pacientes adultos
também tém preferéncia por tratamentos que sejam mais estéticos e confortaveis.
Neste sentido, alinhadores ortodénticos ndo apenas preenchem esses fatores como
também sao mais praticos na higienizacao e alimentacdo.(ADOBES-MARTIN et al.,
2021; MARANON-VASQUEZ et al., 2021)

Os alinhadores ortodénticos invisiveis estdo a cada dia tornando-se uma
realidade tanto para os ortodontistas quanto para os pacientes. O nivel de exigéncia
destes tem aumentado, especialmente quando sabem que existe uma opgado mais
estética, discreta e pratica no dia a dia.(ALAJMI; SHABAN; AL-AZEMI, 2020) O
conceito dos alinhadores ortodénticos surgiu em 1945 criado por Kesling,
denominado Tooth Positioning Appliance®.(KESLING, 1945) Em seu artigo, Kesling
relatou a utilizagcdo do primeiro conceito de alinhadores, onde recortava nos modelos
de gesso os dentes individualmente e os reposicionava na posigao considerada ideal.
A partir desse reposicionamento, confeccionava uma placa com uma borracha
flexivel que envolvesse tanto dentes superiores quanto inferiores, e seu uso
constante pelo paciente resultava no reposicionamento dos dentes no

arco.(KESLING, 1945) Em 1946 este mesmo autor publicou outro artigo detalhando
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como preparar os modelos de gesso para a confecgdo de seu aparelho.(KESLING,
1946)

Varios autores nos anos seguintes publicaram estudos avaliando o aparelho
desenvolvido por Kesling, demonstrando suas indicagbes, vantagens e
desvantagens.(ELSASSER, 1950; VORHIES, 1960; BUNCH, 1961; WELLS, 1970)
Anos depois, em 1998 a Align Technology desenvolveu o primeiro modelo de
alinhadores comerciais baseados nos principios de Kesling: o Invisalign®.(WONG,
2002; NEDWED; MIETHKE, 2005; HAQUILI et al., 2020) Este modelo de alinhador
foi desenvolvido como um sistema que utiliza do método CAD/CAM para o
planejamento e confeccdo de uma sequéncia de alinhadores termoplasticos que
realizam a movimentacgao dentaria. Inicialmente ele foi preconizado para adultos que
necessitavam de corregdes no alinhamento dentario.(HAOUILI et al., 2020) Com o
passar dos anos, essa tecnologia foi sendo aprimorada, aumentando
progressivamente a capacidade de tratamento para mecénicas mais complexas, e
também abrangendo pacientes com dentadura mista, o que ampliou as
possibilidades de uso desses alinhadores.(HAOUILI et al., 2020)

Alguns movimentos dentarios apresentam bons resultados com esses
dispositivos. Inclinagbes anteroposteriores (vestibular e palatina ou lingual),
expansoes dentarias de maxila, fechamentos de diastemas e melhoras dos contatos
dentarios interproximais sdo movimentos com boa previsibilidade.(HAOUILI et al.,
2020; MORALES-BURRUEZO et al., 2020; PATTERSON et al., 2021) Contudo,
movimentos como rotagao dentaria, intrusdo e extrusido de incisivos sao tidos como
movimentos dificeis de serem obtidos apenas com alinhadores, gerando grandes
desafios para os ortodontistas.(HAOUILI et al., 2020; KASSAM; STOOPS, 2020)

O protocolo atual de uso dos alinhadores Invisalign® ¢ de 20 a 22 horas por
dia, trocados a cada 7 dias.(AL-NADAWI et al., 2021) No entanto, a recomendagéao
inicial era de troca a cada 14 dias, e ainda hoje ha muitos ortodontistas que seguem
essa prescricao inicial da empresa.(AL-NADAWI et al., 2021) Essa alteracdo de
protocolo aconteceu devido a mudanga no plastico usado para a confecgdo dos
alinhadores, substituindo o Essix 30® pelo atual SmarTrack®, e esse novo material
emprega uma tecnologia mais avancada que o anterior.(BRASCHER et al., 2016)

Devido a esses diferentes protocolos usados para alinhadores, ndo existe ainda um
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consenso quanto ao tempo de uso de cada alinhador por parte do paciente para a
obtencao dos resultados pretendidos no planejamento. Recentemente, Al-Nadawi et
al. (AL-NADAWI et al., 2021) compararam a eficacia da movimentagao ortoddntica
com 3 protocolos de troca de alinhadores: a cada 7, 10 e 14 dias. Os autores
concluiram que as alteragbes clinicas conseguidas foram semelhantes para os
protocolos de 7 e 14 dias, sugerindo que a troca a cada 7 dias pode ser aceitavel,
embora os mesmos também afirmem que para movimentos mais complexos de

dentes posteriores a troca a cada 14 dias também seja recomendada.

E interessante notar que, apesar da tendéncia de pacientes mais velhos
procurarem por atendimento, ha uma lacuna de estudos conduzidos especificamente
nesta faixa etaria. Geralmente, os estudos em adultos apresentam amostras com
idade média que varia de 25-40 anos, sendo dificil identificar estudos com médias de
idades mais elevadas.(LEE et al., 2018; CHOW et al., 2020; AL-NADAWI et al., 2021)
Sabendo que a melhor taxa de movimentagao ocorre na primeira semana de uso do
alinhador, e que a segunda semana de uso apresenta baixa movimentagao devido a
fadiga do material, € necessario conhecer se isso também se aplica a pacientes
mais velhos. (BOLLEN et al, 2003; AL-NADAWI et al., 2021) Baseado nessas
informacdes, ha uma lacuna na literatura sobre qual seria o tempo minimo ideal de
uso dos alinhadores para que estes consigam chegar ao planejamento programado.
Dada a presengca cada vez maior de pacientes adultos que procuram por
tratamentos ortoddnticos estéticos, também ¢é necessario avaliar como os

alinhadores ortoddnticos atuam em pacientes mais velhos.

Ambos os protocolos (7 e 14 dias) sao efetivos para o tratamento ortodéntico,
mas nao ha literatura nenhum trabalho avaliando qual seria mais efetivo para a
corregcao do apinhamento anterior em pacientes adultos maduros. Baseado nessas
informagdes, o objetivo deste trabalho é testar a hipdtese nula de que néo existe
diferenga na correcao do apinhamento anterior em pacientes adultos maduros

durante o uso dos 5 primeiros alinhadores ortodénticos.
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2 ARTIGO

O artigo apresentado foi escrito de acordo com as normas do periodico American

Journal of Orthodontics and Dentofacial Orthopedics (Anexo 1).

Comparison of initial dental alignment with Invisalign® aligners changed every

7 or 14 days in mature adults: Randomized Clinical Trial

ABSTRACT
Objective: To compare the anterior crowding correction after sequential use of the
first 5 aligners between two aligner exchange protocols (7 and 14 days) in mature
adult patients.
Material and Methods: Thirty-six patients over 35 years who received orthodontic
treatment with Invisalign® were randomly allocated to two different aligner
replacement sequence protocols: Group 1: exchange every 7 days (n=18); and
Group 2: exchange every 14 days (n=18). All patients were scanned with iTero
Element 5D® (Align Technologies, San José, CA, USA) in two treatment times: at
pretreatment (T1) and after using the first 5 aligners (T2). Little's Irregularity Index
and arch widths were evaluated with OrthoCAD software. Intra and intergroup
comparisons were performed with the dependent and independent t-tests
respectively. The results were considered significant for p<0.05.
Results: Thirty-five patients completed the study. The maxillary and mandibular
irregularity index were significantly lower at T2 in both groups. There was no
significant difference in intercanine, interpremolar, and intermolar distances. G2 (14
days) presented a greater decrease in mandibular irregularity than G1 (7 days).
Conclusion: Both exchange protocols (7 and 14 days) effectively correct anterior
crowding in the initial phase of orthodontic treatment with aligners in mature adult
patients. However, the 14 days exchange protocol provided a greater correction in
mandibular anterior crowding in the evaluated period than the 7 days exchange

protocol.
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Trial Registration: The trial was registered at ensaiosclinicos.gov.br, REBEC
(number: RBR-6y2wtnd). Protocol: The protocol was not published before trial

commencement. Funding: There are no fundings to declare.

Keywords: Malocclusion. Orthodontic Appliances, Removable. Tooth Movement

Techniques.

INTRODUCTION

Clear aligner therapy (CAT) is a reality in the routine of orthodontists today.
Especially adult patients have sought this system not only for comfort and esthetics
but also because the patient perceives it as a faster treatment compared to fixed
appliances.! However, it is known that the supposedly faster treatment with aligners
is not related to the quality of treatment.?3

One point that has been under-evaluated is the effectiveness of aligners
according to the sequential aligner replacement timing protocol. The oldest protocol,
recommended by the manufacturer of Invisalign® aligners (Align Technologies, San
Jose, CA, USA) when it was commercially launched in 1998, was to use each aligner
for 20-22 hours a day and change the sequential aligners every 14 days.*

In 2013, Align Technology® launched a new material for its aligners, called
SmartTrack®, which replaced the material used until Exceed 30%®.57 According to the
manufacturer, this new material presented greater translucency, flexibility, better
adaptation to the dental arch, and greater consistency in the applied forces. The
company began to indicate the change of aligners in a new time protocol every 7
days, which would make the treatment faster.® This is because most orthodontic
movement occurs within the first week of wearing the aligner; therefore, the use for 2
weeks would be unnecessary.®

The demand for orthodontic treatment has significantly increased in recent
decades, rising from 15.4% to 23% between 1981 and 2013 in the United States.® In
Asian countries, the rate of older adult patients (over 40 years) also doubled between
2008 and 2012.'° Mature adult patients have different treatment characteristics than
younger patients, such as bone loss or periodontitis. These factors may require a
different approach to the use and replacement of aligners." Recently, a more

esthetic orthodontic treatment has been the primary pursuit of adult patients.
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Orthodontic aligners fulfill this factor and are more practical in cleaning and feeding.’
Studies have sought to assess the efficiency alignment correction in different
protocols for changing aligners, but all have analyzed patients with a mean age
between 30 and 35 years.*'? To the best of our knowledge, no studies evaluated
different aligner exchange protocols in mature adult patients..

The question of which protocol is most efficient remains unclear. New
studies have been published comparing these periods. Still, most of them evaluate
specific movements, such as intrusion, extrusion, and rotation, or the adaptation of
attachments to aligners in these time protocols, or even young adult patients, with an
average age of up to 35 years.®>*'3 Based on this, the objective of the present study
is to test the null hypothesis that there is no difference in the anterior alignment
correction in mature adult patients with a 7-days and 14-days aligner changes

protocol in the initial phase of orthodontic treatment with CAT.

MATERIAL AND METHODS

Trial design and any changes after trial commencement

This study is a single-center randomized clinical trial with 2 parallel arms and a
1:1 allocation ratio. The Research Ethics Committee approved this prospective study
of the Centro Universitario Inga — Uninga (CAAE: 51030921.3.0000.5220), Protocol
number 4.945.082. This study was also submitted to the Brazilian Registry of Clinical
Trials (REBEC), approved with the identifier UTN U1111-1281-8045.

Sample size calculation

The sample size calculation was based on an alpha significance level of 5%
(0.05) and a beta of 20% (0.2), to detect a minimum difference of 1.25 mm with a
deviation standard of 0.98 for the Little's Irregularity Index.'* Sample size calculation

indicated a minimum need for 11 individuals in each group.

Participants, eligibility criteria, and settings
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This study was conducted from 2021 to 2022, and recruitment occurred at a
Private Practice in Gramado, RS. The eligibility criteria included patients of both
sexes aged 35 years or older, with complete permanent dentition, good periodontal
health, and mild to moderate Little's irregularity index. Patients with previous
orthodontic treatment, incisor agenesis, teeth loss (except third molars), or indication
of premolar extraction for orthodontic purposes were excluded. Patients who met the
inclusion criteria were invited to participate, and informed consent was obtained from
all patients.

All patients in the sample were treated with Invisalign® orthodontic aligners
with SmartTrack material. The Clincheck were all made by the same professional
(TF). Both groups used no intermaxillary elastic or dental ramps during the first five
aligners. In addition, no interproximal reduction (IPR) was made and attachments
were placed when required. Also, all aligners had the Compliance Indicator, so it was
possible to confirm if the patient used it properly. Each patient had their ClinCheck
modified by the primary researcher to achieve the best possible clinical results'® and
was randomly divided into a 1:1 allocation into 2 groups:

Group 1 (G1 — 7 days) comprised 18 (5 men, 13 women) patients who
changed the first five prescribed aligners every 7 days. The mean initial age was
50.80 (12.03) years. The mean initial maxillary and mandibular Irregularity index
were 6.04 (1.71) and 5.28 (2.10), respectively. The mean maxillary intercanine, inter
second premolar, and inter-first molar distances were 34.0 (1.92), 42.21 (2.30), and
50.20 (2.70) mm respectively. The mean mandibular intercanine, second inter
premolar, and first intermolar distances were 25.88 (1.32), 35.60 (2.87), and 45.64
(4.28) mm, respectively.

Group 2 (G2 — 14 days) comprised 18 (8 men, 10 women) patients who
changed the first five prescribed aligners every 14 days. The mean initial age was
55.68 (7.83) years. The mean initial maxillary and mandibular Irregularity index were
6.41 (1.54) and 6.06 (2.28), respectively. The mean maxillary intercanine, second
inter premolar, and first intermolar distances were 34.0 (1.94), 43.38 (3.33), and
52.47 (4.08) mm respectively. The mean mandibular intercanine, second inter
premolar, and first intermolar distances were 27.35 (1.50), 36.71 (3.24), and 46.43
(3.00) m,m respectively.

As part of the treatment planning for the preparation and the monitoring of

treatment changes, the patients underwent digital intraoral scanning. The intraoral
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scanning was performed in 2 treatment times: at pretreatment (T1) and after using
the first five aligners (T2). The Intraoral Scanner was the iTero Element 5SD® (Align
Technologies, San Jose, CA, USA). The images obtained from the scans were
stored in a digital database available to the leading researcher.

Blinding was not possible because the operator and patients knew the days
the aligners were changed, but blinding was performed at the time of measurements.
The primary outcome was maxillary and mandibular irregularity index, and secondary
outcomes included arch widths

After performing the second scanning, all files were uploaded into the
OrthoCAD® software (Align Technologies, San Jose, CA, USA). The following
measurements were obtained from maxillary and mandibular arches:

e Little irregularity index (Figure 1): The linear displacement of the five
anatomical contact points of the anterior teeth in the horizontal occlusal
plane'6.17

e Intercanine distance (Figure 2 — blue lines): the linear distance between
the cusp tip of the right canine to the contralateral one'®

e Inter premolar distance (Figure 2 — green lines): the linear distance
between the buccal cusp tip of the right second premolar to the
contralateral one'®

e Inter molar distance (Figure 2 — magenta lines): the linear distance
between the mesiobuccal cusp tip of the first molar to the contralateral

one'®
Error study
The method error was calculated by remeasuring 30% of digital files,
regardless of whether they were initial or final, with a time interval of 30 days.
Random error was determined using Dahlberg's formula. To calculate the systematic
error, the paired t test was used with a significance level of 5% (P<0.05).

Statistical analyses

The normality of the data was checked with the Shapiro-Wilk test.
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The intergroup comparability of sex distribution was performed with the chi-
square test.

Independent t-tests performed the intergroup comparability of the ages at T1.

Dependent t-tests performed the intragroup comparison of the Little Irregularity
index and the arch widths

The intergroup comparisons of all variables studied at the 2 stages evaluated
(T1 and T2) were performed with independent t-tests.

All statistical analyses were performed using the Statistica for Windows
software (version 10.0; StatSoft, Tulsa, Okla) at P <0.05.

RESULTS

Participants flow

During recruitment, 72 patients were assessed for eligibility; 36 were excluded
for not meeting the inclusion criteria. Thirty-six patients were randomized in a 1:1
ratio and 35 received the interventions according to the group allocation (Figure 3).
One patient moved to another city after allocation and did not undergone the

orthodontic treatment.

Baseline data

Baseline characteristics were similar regarding age and sex distribution
(Table I).

Numbers analyzed for each outcome, estimation, and precision, subgroup

analyses

The random errors varied from 0.09 (maxillary and mandibular Little
irregularity index) to 0.32 (maxillary intercanine width). There were no significant
systematic errors.

The groups were comparable at T1 regarding age, gender, maxillary and
mandibular Little irregularity index, and maxillary and mandibular intercanine, inter

premolar, and intermolar widths (Table I).
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There was no statistically significant difference between the groups in Little's
Irregularity Index and the interdental on T2 (Table II)

The maxillary and mandibular Little irregularity index were significantly
corrected with treatment at T2 in both groups (Table IlI).

The mandibular Little irregularity index showed a statistically greater correction

in the 14 days group (Table 1V).

Harms

No significant harm was observed in the patients of this study, such as

debonded attachments. Some patients reported slight discomfort in the cheeks and
lips while using the first aligners. However, nothing would affect their use. All aligners

were discarded after the patient's usage.

DISCUSSION

It is impossible to state that orthodontic appliances produce a 100%
expression of prescribed movements.’>-'” Studies on crowding solving show that the
correction of moderate mandibular anterior crowding takes an average 90 days, while
the correction of severe crowding takes an average of 117 days.’®2° Due to this
relatively short time needed for correction, and to the good periodontal health
condition of the patients, we decided to evaluate the changes that occurred with the
first 5 aligners, which would already give us an idea of the efficacy of the chosen
exchange regimens. Moreover, due to the short time evaluated, the initial
malocclusion type was not considered. The objective of this study was to compare
the correction of anterior crowding in 2 aligner exchange protocols during the first 5
aligners and not to evaluate the total correction of malocclusion from pre to
posttreatment..

All patients had their Clincheck planned by the same orthodontist (TF). For the
first five aligners only alignment and expansion were planned, and the movement
was limited to 0.25 mm per aligner.?!

In this study, we call a mature adult a patient over 35 years, and this term is

used in other orthodontics studies.?223 This population has its characteristics, such as
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a higher incidence of periodontal problems and bone loss, which require greater
attention from the orthodontist and knowledge of these particularities.?4?5 Specific
periodontal characteristics of adults favor the formation of hyaline zones, leading to
slower initial movements in this age group between 8 to 10 days, while it takes only 2
to 3 days in young people. However, after 4 weeks, the adult periodontal tissue
reaches the optimal stage of proliferation, so the second phase of movement equals
speed.?® This leads to the understanding that orthodontic movement will happen the
same way in older patients, but its onset will be slower.

An essential factor to consider is the amount of crowding being treated.
Severe crowding above 6 mm will undoubtedly need different mechanics from the
simple use of aligners for its correction, not being the objective of this study.?” In
addition, solving of crowding is a treatment process in which both initial and final
stages can be easily determined with the irregularity index, and measurements can
be made regardless of tooth inclination or rotations.’® Commonly, the irregularity
index is measured with a digital caliper.?®2°. Recently, with the advent of digital
models, these measurements can also be made using software such as the
Orthoanalyzer.3%3" In the present study, the irregularity index and the arch widths
were assessed with the OrthoCad software. Kau et al® also evaluated the
irregularity index with the OrthoCad and concluded that this software is accurate.

The groups were comparable at pretreatment regarding age, sex, Irregularity
index, and arch widths, validating the random assignment of patients to each group.
The null hypothesis was partially accepted in the present study. The results of this
study suggest that, overall, both aligner exchange regimens (7 or 14 days) correct
anterior crowding with the first 5 prescribed aligners (Tables | and IlI). However, the
14-days use regimen provided a greater correction of mandibular anterior crowding
than the 7-days group (Table Ill). These results are consistent with some studies,
which demonstrate no statistically significant difference when comparing aligner
change periods.®>* When the alignment and the crowding correction were evaluated,
it was shown that most of the movement performed by the aligners happens in the
first week of use, which would make use for 2 weeks, in most cases, unnecessary.?
This information could not be corroborated in this study. However, another study
evaluated which protocol for wearing the aligners (3, 7, 10 or 15 days) would be the
most suitable for them to have an effective adjustment with the attachments, leading

to the complete movement proposed in the planning.® The result showed that only
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the protocol of 14 days of use of the aligners could faithfully adjust the aligners with
the attachments, concluding that this protocol would be ideal, at least for more
complex cases that require greater tooth movement. Moreover, the analysis by Al-
Nadawi, M et al. 4 demonstrates that the 7-days protocol is efficient in orthodontic
treatment but that the 14-days protocol presented better results for complex
orthodontic movements and movements of posterior teeth.

The 14-days use regimen provided a greater correction of mandibular anterior
crowding than the 7-days group (Table Ill). This shows a greater decrease in the
irregularity index in the mandibular arch when using the 14-days protocol for
changing the aligners. This greater crowding correction in the 14-days group in
mandibular teeth is in agreement with the study by Giannopoulou et al.23, which
demonstrates that orthodontic movements in the mandibular arch tend to occur more
slowly than in the upper arch. Based on this, it can be inferred that when the patient
has a greater amount of lower crowding, the 14-days protocol for changing the
aligners would be more indicated, as this will allow the slower movement of the
mandible to be monitored, leading to better results. One also can say that this 14-
days protocol also leads to a better fit of the aligner to the attachments, which
consequently improves the quality of the desired alignment.?

There was no statistically significant difference in the intercanine, inter second
premolar, and first intermolar distances in all stages evaluated (Tables I, Ill, and IV).
This probably occurred due to the short treatment time evaluated. The treatment time
evaluated may not have been sufficient to produce significant changes in these
variables. Studies with longer treatment times show changes in the transverse

measurements of arches with aligners, regardless of the exchange regime used.34-3¢
Limitations and generalizability:

The generalizability of these results is limited because this is a single-center
study, making it difficult to generalize to a more heterogeneous population. Future
studies should verify, in a more diverse population, the alignment correction in

mature adults using aligners.

Clinical implications:
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The results of the present study indicate that both protocols (7 and 14 days)
are efficient for correcting crowding in mature adult patients. However, the 14-days
protocol proved more efficient for mandibular alignment correction. This is important
for orthodontists because they can prescribe the exchange regimen of the CAT
according to the initial severity of the crowding, always aiming to provide the most
efficient orthodontic treatment possible for mature adult patients. Further studies are

needed in similar groups to assess other orthodontic movements.

CONCLUSION

e The 7-days and 14-days protocols were effective in correcting anterior
crowding in mature adults in the initial stage of orthodontic treatment
with clear aligner therapy

e The 14-days protocol provided a greater correction in the mandibular
anterior crowding in the initial stage of orthodontic treatment with clear
align therapy

Acknowledgements

We would like to thank all patients for participating and making this study

possible.

Funding

There are no fundings to declare.

Conflict of interest

None to declare.

Data availability

The data underlying this article will be shared on a reasonable request to the

corresponding author




Artigo 29

REFERENCES
1. Adobes-Martin M, Montoya-Morcillo ML, Zhou-Wu A, Garcovich D. Invisalign

treatment from the patient perspective: A Twitter content analyses. J Clin Exp Dent
2021;13:e376-e382.

2. Lin E, Julien K, Kesterke M, Buschang PH. Differences in finished case quality
between Invisalign and traditional fixed appliances. Angle Orthod 2022;92:173-179.
3. Linjawi Al, Abushal AM. Adaptational changes in clear aligner fit with time. Angle
Orthod 2022;92:220-225.

4. Al-Nadawi M, Kravitz ND, Hansa |, Makki L, Ferguson DJ, Vaid NR. Effect of clear
aligner wear protocol on the efficacy of tooth movement. Angle Orthod 2021;91:157-
163.

5. Brascher AK, Zuran D, Feldmann RE, Jr., Benrath J. Patient survey on
Invisalign(®) treatment comparing [corrected] the SmartTrack(®) material to the
previously used [corrected] aligner material. J Orofac Orthop 2016;77:432-438.

6. Condo R, Pazzini L, Cerroni L, Pasquantonio G, Lagana G, Pecora A et al.
Mechanical properties of "two generations" of teeth aligners: Change analysis during
oral permanence. Dent Mater J 2018;37:835-842.

7. Nemec M, Bartholomaeus HM, M HB, Behm C, Ali Shokoohi-Tabrizi H, Jonke E et
al. Behaviour of Human Oral Epithelial Cells Grown on Invisalign(®) SmartTrack(®)
Material. Materials (Basel) 2020;13.

8. Chisari JR, McGorray SP, Nair M, Wheeler TT. Variables affecting orthodontic
tooth movement with clear aligners. Am J Orthod Dentofacial Orthop 2014;145:S82-
91.

9. Keim RG, Gottlieb EL, Nelson AH, Vogels DS, 3rd. 2013 JCO Orthodontic Practice
Study. Part 1: trends. J Clin Orthod 2013;47:661-680.

10. Piao Y, Kim SJ, Yu HS, Cha JY, Baik HS. Five-year investigation of a large
orthodontic patient population at a dental hospital in South Korea. Korean J Orthod
2016;46:137-145.




Artigo 30

11. Lee R, Hwang S, Lim H, Cha JY, Kim KH, Chung CJ. Treatment satisfaction and
its influencing factors among adult orthodontic patients. Am J Orthod Dentofacial
Orthop 2018;153:808-817.

12. Kravitz ND, Kusnoto B, BeGole E, Obrez A, Agran B. How well does Invisalign
work? A prospective clinical study evaluating the efficacy of tooth movement with
Invisalign. Am J Orthod Dentofacial Orthop 2009;135:27-35.

13. Kumar M, Goyal M, Kaur A. Has Invisalign improved? Am J Orthod Dentofacial
Orthop 2021;159:e73.

14. Krieger E, Seiferth J, Marinello |, Jung BA, Wriedt S, Jacobs C et al. Invisalign®
treatment in the anterior region: were the predicted tooth movements achieved? J
Orofac Orthop 2012;73:365-376.

15. Al-Thomali Y, Mohamed RN, Basha S. Torque expression in self-ligating
orthodontic brackets and conventionally ligated brackets: A systematic review. J Clin
Exp Dent 2017;9:e123-e128.

16. Archambault A, Lacoursiere R, Badawi H, Major PW, Carey J, Flores-Mir C.
Torque expression in stainless steel orthodontic brackets. A systematic review. Angle
Orthod 2010;80:201-210.

17. Rossini G, Parrini S, Castroflorio T, Deregibus A, Debernardi CL. Efficacy of clear
aligners in controlling orthodontic tooth movement. a systematic review. Angle
Orthod 2015;85:881-889.

18. Fisher MA, Wenger RM, Hans MG. Pretreatment characteristics associated with
orthodontic treatment duration. Am J Orthod Dentofacial Orthop 2010;137:178-186.
19. Pandis N, Polychronopoulou A, Eliades T. Self-ligating vs conventional brackets
in the treatment of mandibular crowding: a prospective clinical trial of treatment
duration and dental effects. Am J Orthod Dentofacial Orthop 2007;132:208-215.

20. Skidmore KJ, Brook KJ, Thomson WM, Harding WJ. Factors influencing
treatment time in orthodontic patients. Am J Orthod Dentofacial Orthop
2006;129:230-238.

21. Wheeler T, Patel N, McGorray S. Effect of aligner material on orthodontic tooth
movement. J. Aligner Orthod 2017;1:21-27.

22. Kanavakis G, Krooks L, Lahdesmaki R, Pirttiniemi P. Influence of overjet and
overbite on soft tissue profile in mature adults: A cross-sectional population study.
Am J Orthod Dentofacial Orthop 2019;155:57-63.e53.




Artigo 31

23. Tanne K, Yoshida S, Kawata T, Sasaki A, Knox J, Jones ML. An evaluation of the
biomechanical response of the tooth and periodontium to orthodontic forces in
adolescent and adult subjects. Br J Orthod 1998;25:109-115.

24. Krustrup U, Erik Petersen P. Periodontal conditions in 35-44 and 65-74-year-old
adults in Denmark. Acta Odontol Scand 2006;64:65-73.

25. Schubert A, Jager F, Maltha JC, Bartzela TN. Age effect on orthodontic tooth
movement rate and the composition of gingival crevicular fluid : A literature review. J
Orofac Orthop 2020;81:113-125.

26. Reitan K. Clinical and histologic observations on tooth movement during and after
orthodontic treatment. Am J Orthod 1967;53:721-745.

27. Little RM. The irregularity index: a quantitative score of mandibular anterior
alignment. Am J Orthod 1975;68:554-563.

28. Berbert M, Cotrin P, Oliveira RCG, Oliveira RG, Valarelli FP, Freitas MR et al.
The influence of 3x3 bonded retainer on anterior crowding relapse in mandibular
incisor extraction cases. Dental Press J Orthod 2021;26:€212081.

29. Freitas KMS, Guirro WJG, de Freitas DS, de Freitas MR, Janson G. Relapse of
anterior crowding 3 and 33 years postretention. Am J Orthod Dentofacial Orthop
2017;152:798-810.

30. Cotrin P, Gambardela-Tkacz CM, Moura W, lunes A, Janson G, Freitas MR et al.
Anterior tooth alignment and arch dimensions changes: 37-year follow-up in patients
treated with and without premolar extraction. Am J Orthod Dentofacial Orthop
2020;158:e5-e15.

31. Miranda F, Massaro C, Janson G, de Freitas MR, Henriques JFC, Lauris JRP et
al. Aging of the normal occlusion. Eur J Orthod 2019;41:196-203.

32. Kau CH, Littlefield J, Rainy N, Nguyen JT, Creed B. Evaluation of CBCT digital
models and traditional models using the Little's Index. Angle Orthod 2010;80:435-4309.
33. Giannopoulou C, Dudic A, Pandis N, Kiliaridis S. Slow and fast orthodontic tooth
movement: an experimental study on humans. Eur J Orthod 2016;38:404-408.

34. Jaber ST, Hajeer MY, Burhan AS. The Effectiveness of In-house Clear Aligners
and Traditional Fixed Appliances in Achieving Good Occlusion in Complex
Orthodontic Cases: A Randomized Control Clinical Trial. Cureus 2022;14:e30147.

35. Lione R, Paoloni V, Bartolommei L, Gazzani F, Meuli S, Pavoni C et al. Maxillary
arch development with Invisalign system. Angle Orthod 2021;91:433-440.




Artigo 32

36. Riede U, Wai S, Neururer S, Reistenhofer B, Riede G, Besser K et al. Maxillary
expansion or contraction and occlusal contact adjustment: effectiveness of current
aligner treatment. Clin Oral Investig 2021;25:4671-4679.




Artigo 33

LISTA DE FIGURAS

Figure 2 — Intercanine distance (blue lines), Inter premolar distance (green lines) and

Inter molar distance (magenta)




Artigo 34

Assessed for eligibility (n=72)

Excluded (n = 36)
*  Declined to participate (n = 0)
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Figure 3 — CONSORT diagram showing patient flow
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Table I. Intergroup comparison of the initial phase

7-days 14-days
Variables (n=18) (n=17) p
Mean (SD) Mean (SD)
Initial age (years) 50.80 (12.03) 55.68 (7.83) 0.167 T
Gender X?=1,39
Male 5 8 DF=1

Female 13 9 p=0.238 ©

Mx Little (mm) 6.04 (1.71) 6.41 (1.54) 0.783T
Mx 3-3 width (mm) 34.00 (1.92) 35.00 (1.94) 0.765T
Mx 5-5 width (mm) 42.21 (2.30) 43.38 (3.33) 04397
Mx 6-6 width (mm) 50.20 (2.70) 52.47 (4.08) 0.325T
Md Little (mm) 5.28 (2.10) 6.06 (2.28) 0.3917
Md 3-3 width (mm) 25.88 (1.32) 27.35 (1.50) 0.250T
Md 5-5 width (mm) 35.60 (2.87) 36.71 (3.24) 0.778T
Md 6-6 width (mm) 45.64 (4.28) 46.53 (3.00) 0.747T

T independent t-test; ® chi-square test
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Table Il. Intergroup comparison of T2 phase (independent t-test).

7-days 14-days
Variables
(n=18) (n=17) p
(mm)
Mean SD Mean SD
Mx Little 4.28 0.80 4.94 1.34 0.085
Mx 3-3 width 34.02 1.81 34.65 1.93 0.700
Mx 5-5 width 42.33 2.37 43.35 2.55 0.790
Mx 6-6 width 51.26 4.05 51.24 4.25 0.636
Md Little 3.91 2.11 3.82 1.29 0.696
Md 3-3 width 26.11 1.48 27.53 1.28 0.613
Md 5-5 width 35.44 2.59 36.47 2.09 0.563
Md 6-6 width 45.02 4.49 46.76 3.58 0.438

T independent t-test
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Table lll. Intragroup comparison between T1 and T2 phases (dependent t-test).

Variables T T2
(mm) Mean SD Mean SD P
7 DAYS

Mx Little 6.04 1.71 4.28 0.80 0.000*
Mx 3-3 width 34.00 1.92 34.02 1.81 0.929
Mx 5-5 width 42.21 2.30 42.33 2.37 0.567
Mx 6-6 width 50.20 2.70 51.26 4.05 0.422

Md Little 5.28 2.10 3.91 2.1 0.000*
Md 3-3 width 25.88 1.32 26.11 1.48 0.235
Md 5-5 width 35.60 2.87 35.44 2.59 0.640
Md 6-6 width 45.64 4.28 45.02 4.49 0.200

14 DAYS

Mx Little 6.41 1.54 4.94 1.34 0.000*
Mx 3-3 width 35.00 1.94 34.65 1.93 0.195
Mx 5-5 width 43.88 3.33 43.35 2.55 0.175
Mx 6-6 width 52.47 4.08 51.24 4.25 0.420

Md Little 6.06 2.28 3.82 1.29 0.000*
Md 3-3 width 27.35 1.50 27.53 1.28 0.659
Md 5-5 width 36.71 3.24 36.47 2.09 0.397
Md 6-6 width 46.53 3.00 46.76 3.58 0.915

* Statistically significant for p<0.05




Artigo 38

Table IV. Intergroup comparison of changes with treatment (T2-T1) (independent t-

test).
Variables 7 days 14 days
(mm) (n=18) (n=17) P
Mean SD Mean SD
Mx Little -1.76 1.29 -1.71 1.26 0.957
Mx 3-3 width 0.02 1.04 -0.25 1.05 0.790
Mx 5-5 width 0.12 0.89 -0.39 1.45 0.217
Mx 6-6 width 1.06 5.44 -1.21 5.74 0.373
Md Little -1.37 0.51 -2.29 1.40 0.000*
Md 3-3 width 0.23 0.79 0.21 1.38 0.068
Md 5-5 width -0.16 1.39 -0.29 1.68 0.459
Md 6-6 width -0.62 1.98 0.53 3.12 0.307

* Statistically significant for p<0.05
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3 CONSIDERAGOES FINAIS

Com este estudo pdde-se observar que a corregao do apinhamento inicial em
pacientes adultos maduros usando alinhadores Invisalign® ocorre satisfatoriamente

com ambos os protocolos de troca avaliados, de 7 e 14 dias.

No entanto, quanto mais complexo for o apinhamento, em especial no arco
inferior, o protocolo de troca a cada 14 dias mostrou-se mais eficiente para o
alinhamento, sugerindo que um apinhamento severa demanda mais tempo de uso

de cada alinhador para a correta corregao proposta.

Acredita-se ser interessante o desenvolvimento de mais pesquisas
semelhantes, avaliando outros movimentos ortodénticos em pacientes da mesma

faixa etaria.




4 RELEVANCIA E IMPACTO
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4 RELEVANCIA E IMPACTO DO TRABALHO PARA A SOCIEDADE

Este trabalho acrescenta ao ortodontista o conhecimento de que a troca dos
alinhadores a cada 14 dias se mostra mais eficiente para pacientes adultos acima
dos 35 anos. Mesmo que o tempo do tratamento se estenda nesse protocolo, o
resultado do alinhamento sera mais adequado para atingir os objetivos tragados no

planejamento, garantindo um bom resultado final e a satisfacdo do paciente.
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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

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

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

A structured abstract using the headings Introduction, Methods, Resuits, 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.

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, it is recommended to 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 maniptiation

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.

+ Ensure that color images are accessible to all, including those with impaired color
vision.
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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.

- Embed your images in the Word document.

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 (Word) and not as images. Upload tables
separately, together in one file if the tables are small, or as individual files; do not embed
tables in the manuscript. 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 highly
encouraged.

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.



Anexos 51

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 highly
encouraged.

A DOl 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/10.1028/2001JB000884. 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.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication,
the formal publication should be used as the reference. If there are preprints that are
central to your work or that cover crucial developments in the topic, but are not yet
formally published, these may be referenced. Preprints should be clearly marked as
such, for example by including the word preprint, or the name of the preprint server, as
part of the reference. The preprint DOI should also be provided.

References in a special issue

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

Reference 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. Using citation 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. If you
use reference management software, please ensure that you remove all field codes
before submitting the electronic manuscript. More information on how to remove field
codes from different reference management software.
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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 J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. Sci
Commun 2010;16351-9.

Reference to a book:

2. Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.
Reference to a chapter in an edited book:

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

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

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.

Data visualization

Include interactive data visualizations in your publication and let your readers interact
and engage more closely with your research. Follow the instructions here to find out
about available data visualization options and how to include them with your article.

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.

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.
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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).

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.

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:

- 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
https://service.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
hitps://www.elsevier.com/about/policies/copyright/permissions.

Permission is also required for the following images:

-Photos of a product if the product is identified or can reasonably be identified from the
photo

*Logos

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

n 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. To ensure
a fast publication process of the article, we kindly ask authors to provide us with their
proof corrections within two days. 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.
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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.

5 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.
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ANEXO 2 - Aprovagao do comité de ética em pesquisa.

FACULDADE INGA / { Plataforma
UNINGA/PR :@‘mﬂ

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquiza: CDMF‘ARA{;,&D DA EFICIENCIA DO ALINHAMENTO DENTARIO COM USO DE
ALINHADORES INVISALIGH TROCADOS A CADA 7 OU 14 DIAS

Pezquisador: Karina Maria Salvatore de Freitas

Area Tematica:

Versdo: 1

CAAF: 51030921.3.0000.5220

Instituigio Proponente: Faculdade Inga [ UNINGAPR
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Humero do Parecer: 4.945.052

Apresentagio do Projeto:

De acordo com as informacdes apresentadas na PB_Informagdes bésicas do projeto apresentada pelo
pesquisador, no projeto intitulado COMP.E\RA:;;ED DA EFICIENCIA DO ALINHAMENTO DENTARIC COM
US0 DE ALINHADORES INVISALIGN TROCADOS A CADA 7 OU 14 DIAS 200872021, CAAE n®
51030921.3.0000.5220. A amostra serd composta por 30 pacientes ortoddnticos, divididos em 2 grupos.
Grupo 1; Quinze pacientes oriodonticos que deverao frocar seus alinhadores a cada 7 dias. Grupo 2: Quinze
pacientes ortoddnticos que deverdo trocar seus alinhadores a cada 14 dias. Ao final da sequéncia dos 5
primeiros alinkadores, cada paciente serd submetido a um novo escaneamento intraoral, com o scanner
digital I-Tero. Az imagens obtidas serdo armazenadas em um banco de dados digital disponivel ao
pesquisador principal. Posteriormente, utilizando o software Orthoanalyzer, essas imagens serdo
sobrepostas s imagens do planejamento para a etapa comespondents, de forma a avaliar as alteracdes
das posicdes dentarias de acordo com o periode de troca de alinhaderes indicado para cada grupo.
Também sera avaliado o indice de imegularidade de Littie. A comparatio intragrupes sera feita com o teste t
-dependente & a comparagdo intergrupos sera feita com o teste tindependente. Apds essas avaliagdes,
espera-se conhecer a efetividade do uso de alinhadores Invisalign por cada periodo de tempo, e dessa
maneira indicar o periodo de troca mais efetivo para o paciente.

Enderego: Rodowia BR 317, n 8114 - Bloco 5, Sala 24

Bairro: Saida para Astorga CEP: B7TO05-510
F: PR Municipio: MARINGA
Telefone: (44)3033-5040 Fax: [44)3225-5008 E-mail: comitedesticagiuninga.edu b

Peiging 01 de 04
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FACULDADE INGA / () Plabaforma
UNINGA/PR %nrl

Confruapdo do Parecer 4045 082

Objetivo da Pesquisa:

De acordo com as informagdes apresentadas na PB_Informagdes basicas do projeto apresentada pelo
pesquisador, no projeto infitulado CGMPAEAQ.&D DA EFICIENCIA DO ALINHAMENTC DENTARIO COM
USC DE ALINHADORES INVISALIGN TROCADOS A CADA 7 OU 14 DIAS 2000872021, CAAE n°
51030921.3.0000.5220. O objetivo do presents trabalho & comparar a eficiéncia do uso dos alinhadores por
7 ou 14 dias.

Avaliagio dos Riscos e Beneficios:

De acordo com as informagdes apresentadas na PB_Informagdes basicas do projeto apresentada pelo
pesquisador, no projeto infitulade COMPARACAD DA EFICIENCIA DO ALINHAMENTO DENTARIO COM
UsO DE ALINHADORES INVISALIGN TROCADOS A CADA 7 OU 14 DIAS 20/08/2021, CAAE n*
51030921.3.0000.5220. Os riscos Pelas caracteristicas da pesquisa, pode-se afirmar gue 03 riscos ndo s&o
inaceitdveis. Durante o tratamento ortodéntico com alinhadores, o paciente podera sentir dores, desconforto,
nauseas, mobilidade dentaria, apresentar machucados como aftas e ulceragbes infrabucais. Na realizagio
do escaneamento, também pode haver

nauseas e desconforto. Os riscos sdo inerentes ao fratamento ortoddntico com alinhadores. Além disso, os
pesquisadores tomardo cuidado para preservar a identidade de cada participante, evitando que ssja feita a
identificacio dos mesmos. Caso os riscos acontegam, o ortodontista estard a disposigio para atender o
paciente em caso de urgéncias, & para medicar o paciente com analgésicos caso necessano. O beneficio &
detectar qual tempo de troca dos alinhadores & mais efetivo, tormmando o tratamento mais

previsivel e com mefhores resultados finais e em longo prazo.

Comentarios e Consideragdes sobre a Pesquisa:

De acordo com as informagdes apresentadas na PB_Informagdes basicas do projeto apresentada pelo
pesquisador, no projeto infitulado COMPAHAQ.E.D DA EFICIENCIA DO ALINHAMENTO DENTARIO COM
US0 DE ALINHADORES INVISALIGHN TROCADOS A CADA 7 OU 14 DIAS 2000812021, CAAE n°
51030921.3.0000.5220. Trata-se de estudo nacional prospectivo, no gual serd realizado uma comparagio
de 2 grupos de 15 participantes cada um, 0s quais usardo um alinhador invisalion por periodos de tempa
diferentes 7 & 14 dias respectivamente. Patrocinio: financiamento proprio. Inicio previsto para 1102021 e
términge em 31/002022.

Consideragbes sobre os Termos de apresentacio obrigatdria
Foram apresentades todos os termos de apresentagdo cbrigatdria.
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Baimo: Sakda para Astorga CEP: E7.035-510
UF: PR Municipio:  MARINGA
Telefone: (44)2033-5040 Fax: [44)3225-5008 E-mail: comitedestica@unnga.edu. b

Pilgiraa 02 de 04




Anexos 57

FACULDADE INGA / { Plotoforma
UNINGA/PR %mrl

Confruagan do Parecer 4045 082

Recomendagbes:

Conclusdes ou Pendéncias e Lista de Inadequagdes:

O projeto apresenta as condigdes necessarias para sua execucdo por esta razio esta APROVADO.
Consideragoes Finais a critério do CEP:

APRCOWADOD: Ressalta-se que cabe ao pesquisador responsavel encaminhar os relatorios parciais e final da
pesquisa, por meio da Plataforma Brasil, via notificag o “relatorio” para que sejam devidamente apreciados
no CEP, conforme Norma Operacional CHNS n™ 001113, item X1, 2.d.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagat
Informagoes Basicas| PB_INFORMACOES_BASICAS DO P | 20/08/2021 Aceito
do Projeto ROJETO 1800697 pdf 120232
Projeto Detalhado ! | Projeto_Tiago.docx 200872021 | Kanna Maria Aceito
Brochura 12:02:18 | Salvatore de Freitas
Investigador
TCLE / Termos de | TCLE Tiago.doc 20/08/2021 | Karna Maria Aceito
Azsentimento / 120212 | Salvatore de Freitas
Justificativa de
Auséncia
Folha de Rosto folhaDeRoste_Tiago.pdf 02/058/2021 | Karina Maria Aceito

09:19:40 | Salvatore de Freitas
Dedaraiﬁﬂ de autoriza_clinica_Tiago. pdf 28072021 | Karina Maria Aceito
Instituigao e 21:18:23 | Salvatore de Freitas
Infrasstrutura

Sitwacao do Parecen
Aprovado

Necessita Apreciacio da COMNEP:
Nio

MARINGA, 31 de Agosto de 2021

Aszsinado por:
Daiane Pereira Camacho
(Coordenador(a))
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