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RESUMO 
 

Os brackets são parte fundamental no tratamento ortodôntico e para isso 

precisam estar fixados aos dentes durante todos os procedimentos ortodônticos. O 

objetivo do presente estudo foi avaliar a força de adesão dos braquetes ortodônticos 

obtida após o tratamento da superfície do esmalte por ácido fosfórico e laser de Er: 

YAG. Oitenta dentes incisivos bovinos foram divididos aleatoriamente em 4 grupos: 

Grupo I, o esmalte foi condicionado com ácido fosfórico a 37% e braquetes 

metálicos de incisivos centrais foram colados com o sistema adesivo Transbond XT, 

no Grupo II, a superfície dentária foi irradiada com o laser Er:YAG e os braquetes 

colados também com o adesivo Transbond XT. Já o Grupo III, teve sua superfície 

dentária condicionada com ácido fosfórico e o braquete colado com o cimento 

ortodôntico OrthoCem e, por fim, o Grupo IV que foi irradiado com laser Er:YAG e os 

braquetes colados com a OrthoCem. Foi realizado o teste de cisalhamento e as 

médias (MPa)  com desvio padrão para cada grupo foram calculadas. O índice de 

remanescente adesivo (ARI) foi determinado. A média do valor de resistência ao 

cisalhamento foi maior no grupo condicionado com ácido fosfórico do que o grupo 

irradiado com laser Er:YAG. Os resultados sugerem que, embora as amostras 

irradiadas com o laser Er:YAG tenham obtido resultado de força de resistência 

inferior aos dentes condicionados com ácido fosfórico, excedem os valores de força 

de 6 a 8Mpa, que se acreduta seren clinicamente suficientes. Todos os grupos 

mostraram valores de resistência ao cisalhamento considerados clinicamente 

aceitáveis e podem, com ponderações, serem indicados para uso clínico. 

 

Palavras-chave: Ortodontia. Lasers. Resistência ao cisalhamento. 

 

  



ABSTRACT 
 

Brackets are a fundamental part in orthodontic treatment and so it must 

remain well fixed to the teeth throughout the therapy. The purpose of this study was 

to evaluate the shear bond strength (SBS) of teeth prepared for orthodontic bracket 

bonding with 37% phosphoric acid conditioning and Er:YAG laser. Eighty bovine 

incisors were randomly divided into four groups. In Group I, the teeth were 

conditioned with 37% phosphoric acid and then upper central incisor stainless steel 

brackets were bonded with Transbond XT; Group II, the teeth were irradiated with the 

Er:YAG and bonding with Transbond XT; Group III were conditioned with 37% 

phosphoric acid and bonded with Orthocem and Group IV were laser irradiated and 

bonded with Orthocem. Subsequently, the shear bond strength tests were performed 

and the mean SBS ± sd (MPa) for each group was calculated. The adhesive remnant 

index (ARI) was determined. Mean SBS for acid-etched enamel was higher than for 

laser-etched enamel. Adhesion to dental hard tissues after Er:YAG laser etching was 

inferior to obtained after conventional acid etching, but exceeded the strength of 6 to 

8 MPa that is believed to be clinically sufficient. All groups showed shear bond 

strength values considered clinically acceptable and can, after ponderations, be 

indicated for clinical use. 

 

Keywords: Orthodontics. Lasers. Shear strenght. 
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1 INTRODUÇÃO 

 

A prática ortodôntica previne e corrige irregularidades da oclusão para criar uma 

melhor estética e função do sistema estomatognático. Os brackets são parte 

fundamental no tratamento ortodôntico e para isso precisam permanecer bem 

fixados aos dentes durante toda a terapêutica. Inicialmente, esses dispositivos eram 

presos aos dentes através de bandas ortodônticas, porém tal mecanismo dificultava 

a higienização oral, induzia a agressão aos tecidos gengivais, levava a um 

comprometimento estético e uma morosidade de sua execução clínica, além de 

outras inúmeras desvantagens.1  

O advento do ataque ácido, introduzido por Buonocore em 1955, trouxe a 

possibilidade de adesão entre a base do bracket e a superfície dentária, através da 

criação de retenções mecânicas decorrentes do embricamento da resina nas 

microporosidades produzidas pelo ácido. Sendo assim, a partir da década de 70, 

efetivou-se a utilização da resina composta na colagem de brackets ortodônticos. 

Para suportar os efeitos mecânicos e térmicos do meio oral, a força de adesão entre 

a superfície do esmalte e o bracket tem que ser suficiente e a resistência ao 

cisalhamento, observado a nível laboratorial, de um material indicado para colagem 

deve estar entre 5,9 e 7,8 MPa.2  

 

Para a colagem dos brackets ortodônticos, depois de feita a profilaxia dentária, 

tradicionalmente, o condicionamento ácido é realizado com o objetivo de remover a 

smear layer e criar uma superfície irregular, preferencialmente dissolvendo os 

cristais de hidroxiapatita da superfície dentária. Essa nova condição irá facilitar a 

penetração dos componentes do fluido adesivo nas irregularidades, criando uma 

retenção microquímica e mecânica que promoverá a união bracket/esmalte.3 Porém, 

uma desvantagem potencial do uso do condicionamento ácido é a possibilidade de 

descalcificação 4,5 uma vez  que leva o esmalte a ficar susceptível ao ataque carioso, 

principalmente embaixo dos acessórios ortodônticos. 

Recentemente, métodos alternativos tem sido estudados para auxiliar no preparo 

das superfícies dentárias, como a irradiação por laser que possui como principal 

vantagem o efeito inibidor de cárie no esmalte dentário irradiado, já observado em 

alguns estudos. 6,7,8,9,10 
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Dessa forma, sabendo que a falha na adesão dos brackets acaba sendo 

frustrante para os ortodontistas, afeta a eficiência do aparelho, tem um impacto 

econômico importante e pode atrasar significativamente o progresso do 

tratamento,11,12 o objetivo do estudo foi avaliar o efeito do laser Er:YAG sobre a 

superfície dentária comparando e mensurando essa força de adesão com a 

tradicional forma de condicionamento pelo ácido fosfórico. Além disso, no intuito de 

melhorar a rapidez no processo de colagem dos brackets ortodônticos diminuindo 

assim o tempo de cadeira do paciente no consultório odontológico foi testado um 

material que não utiliza a etapa de aplicação do primer, já que alguns estudos tem 

mostrado que as forças de adesão são similares 13 ou levemente menores 14 quando 

comparadas com os sistemas convencionais de adesão. 

Esta dissertação tem como parte integrante complementar o artigo a ser 

submetido ao periódico American Journal of Orthodontics & Dentofacial Orthopedics  

(Qualis Capes A1 Odontologia), contendo metodologia, resultados e discussão 

acerca do tema, para obtenção do grau de mestre.  
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2 MATERIAL E MÉTODOS  

 

2.1 Aspectos Éticos e Seleção da Amostra 

O estudo foi realizado após  aprovação  pelo Comitê de Ética em Uso de 

Animais da UFPE, protocolo n. 23076.015869/2015-65.  

Oitenta incisivos inferiores de dentes bovinos, recém extraídos, foram 

selecionados e armazenados por 48 horas em uma solução de Cloramina T a 1% 

para desinfecção. Após esse período, tiveram suas raízes seccionadas e a face 

vestibular foi lixada e polida com lixa d’água (P60, P80, P180 – 3M Unitek) para que 

as ranhuras mais profundas naturalmente presentes nos dentes bovinos fossem 

eliminadas e a superfície ficasse mais similar as dos dentes humanos. A coroa foi 

então incluída em um suporte cilindrico de pvc sob o qual foi vertida resina acrílica 

de forma que a face vestibular ficasse paralela à borda do cano. Os corpos de prova 

foram armazenados em água destilada (37±1 oC) até o momento da colagem.  

 Os espécimes foram divididos aleatoriamente em 4 grupos (n=20) assim 

designados: 

Grupo I (PAXT): condicionamento com ácido fosfórico 37% (PA) e brackets colados 

com sistema de resina Transbond XT (XT).   

Grupo II (PAORT): condicionamento com ácido fosfórico 37% (PA) e brackets colados 

com sistema de resina Orthocem (ORT).  

Grupo III (LXT): irradiação com laser Er:YAG (L) e brackets colados com sistema de 

resina Transbond XT (XT).   

Grupo IV (LORT): irradiação com laser Er:YAG (L) e brackets colados com sistema de 

resina Orthocem (ORT). 

Todas as superfícies foram limpas com pasta de pedra pomes e água e taças 

de borracha que foram trocadas a cada 20 profilaxias. Depois os dentes foram 

lavados com spray de água (15s) e secas por mais 15 segundos com spray de água 

livre de oleo. 

  Todos os materiais utilizados estão listados: 
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Material 
Manufacturer 

Batch number # 
Composition Aplication Mode 

Primer + 

Transbond XT 

adhesive  

3M Unitek 

# 503325 

 

Bisphenol A diglycidyl ether 

dimethacrylate (10-20 wt%); 

Bisphenol A bis (2-hydroxyethyl 

ether) Dimethacrylate (5-10 

wt%);  

Filler: Silane-treated quartz (70-

80 wt%) 

O primer foi aplicado com 

microbrush e depois 

fotopolimerizado por 20s. A 

resina Transbond XT foi 

aplicada no bracket que foi 

então posicionado sobre a 

superfície dentária e 

fotoativada por 10segundos 

em cada face do bracket.  

Orthocem  

 

FGM Produtos 

Odontológicos  

# 060415 

Bisphenol A diglycidyl ether 

methacrylate (25-35 wt%), 

Triethylene glicol dimethacrylate 

(10-15 wt%); Methacrylated 

phosphate monomer (>2 wt%). 

Filler: Silane treated silicon 

dioxide (45-60 wt%)  

A resina Orthocem foi 

aplicada diretamente ao 

bracket que foi então 

posicionado sobre a 

superfície dentária e 

fotoativado por 10 segundos 

em cada face do 

bracket(sem aplicação prévia 

do primer, conforme 

orientação do fabricante). 

 
 



 
. 
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2.2 Condicionamento com ácido fosfórico 

 
O condicionamento foi realizado com gel de ácido fosfórico a 37% (FGM 

Produtos Odontológicos,) por 15 segundos seguido de lavagem com água por 15 

segundos. As espécimes foram secas até que aparecesse a superfície fosca branca 

demonstrando o condicionamento da área. 

 
2.3 Irradiação com Laser  

 
A irradiação com laser de Er:YAG (Fidelllis Plus III, Fotona, Slovenia), foi feita 

com 120 mJ a 10 Hz e 1.2 W no modo MSP (Micro Short Pulse = 100  µs). Esses 

parametros de irradiação foram determinados baseados na literature 15 pesquisada e 

num estudo piloto realizado previamente. 

No intuito de padronizar a irradiação com o laser eliminando variáveis que 

pudessem interferer no resultado foi utilizado um motor de passo, que movimentava 

a amostra a uma velocidade constante de 3.8 mm/s e haste fixa como suporte para 

que a distância entre a ponta da peça-de-mão do laser e a superfície dentária fosse 

a mesma (12mm) em todos os corpos de prova. Além disso, o motor de passo foi 

configurado para que as linhas de irradiação não se sobrepusessem promovendo 

assim uma superfície condicionada homogênea. (Figura 1 [a] e [b])  

 

 

 



 
. 
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Figura 1. (a) Motor de passo customizado para padronização da aplicação do laser. 

(b) Desenho esquemático mostrando o movimento executado pela amostra durante 

a irradiação a laser.  
 
2.4 Procedimentos adesivos 

 

 Para todas as colagens foram utilizados brackets Roth Max Morelli® (Dental 

Morelli, Sorocaba, São Paulo, Brasil) de Incisivos superiores com área da base de 

aproximadamente 14mm2. Estes brackets foram escolhidos devido à semelhança de 

anatomia dos incisivos inferiores bovinos com os incisivos centrais superiores 

humanos 
 Os brackets foram colados de acordo com as intruções do fabricante (Tabela 

1) no centro da superfície vestibular do dente.  No intuito de controlar a força 

exercida na colagem (350g) e assim a espessura da película de resina, foi utilizado o  

disositivo de Gillmore. (Figura 2) Com o dispositivo em posição, os excessos de 

resina foram removidos e então realizou-se a fotopolimerização com LED na 

potência de 1200 mW/cm2 (Radii cal LED, SDI, Bayswater, Australia)  por 10s  em 

cada face do bracket (mesial, distal, cervical e incisal).  

 



 
. 
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Figura 2. Dispositivo de Gillmore em posição para remoção do excesso de resina 

durante a colagem do bracket. 

  

Após a colagem, os corpos de prova foram armazenados em água destilada em 

estufa biológica a 37oC por 24 horas, para simular a temperatura bucal.  

Todas as amostras foram então submetidas a termociclagens utilizando máquina 

Nova Ética (modelo 521-E, Ética Equipamentos Científicos S/A, São Paulo, SP, 

Brasil) num total de 500 ciclos alternados (5-55 ± 2oC), por 30s em cada banheira e 

tempo de transferência de 4 segundos para simular as diferenças de temperatura na 

boca.  

 

2.5 Avaliação da força de adesão  

 

Os corpos de provas foram preparados para o teste de cisalhamento, que foi 

realizado utilizando-se a Máquina de Ensaios Universal (Kratos Equipamentos 

Industriais Ltda, Modelo K2000MP, Taboão da Serra, São Paulo, Brasil) com cinzel a 

uma velocidade de 0,5mm/s e célula de carga de 200kgf.  



 
. 
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Quando se avalia a resistência de cisalhamento de um corpo, o tamanho da base 

do braquete tem uma importância significativa, visto que quanto maior a base do 

braquete maior é a sua retenção, então os valores foram medidos levando em 

consideração a força de ruptura e o tamanho da base do bracket.16,17,18 Os valores 

obtidos em Newtons foram convertidos para megapascal. Esta conversão foi feita 

usando a seguinte fórmula Mpa=F/A ou seja (Mpa) é a força em megapascal, (F) é a 

força de descolagem em Newtons e (A) é a área da base do braquete em mm2. 

 

2.6 Avaliação do Índice de Adesivo Remanescente 

 
Após a descolagem, os dentes foram examinados com o auxílio de uma lupa 

estereomicroscópica com aumento de 20 vezes (Stemi 2000-C Stereomicroscope, 

Zeiss, Oberkochen, Germany) e classificados de acordo com o Índice de Adesivo 

Remanescente (IAR), proposto por Artun e Bergland19: 

•Escore 0 = nenhum remanescente de adesivo foi deixado no dente. 

•Escore 1 = menos que 50% do adesivo foi deixado no dente. 

•Escore 2 = mais que 50% do adesivo foi deixado no dente. 

•Escore 3 = todo o adesivo foi deixado no dente. 

 

2.7 Análise Estatística 

 
A análise estatística foi feita utilizando-se a estatística descritiva com os valores 

mínimos e máximos e desvio padrão calculados para cada grupo. Comparações 

múltiplas entre as forças de cisalhamento obtidas foram feitas entre os grupos e 

testados com o teste ANOVA.  Foram utilizados os testes T-Student  entre os pares 

de comparações de interesse.As comparações duas-a-duas foram feitas atrvés do 

teste T-Student adotando-se nível de significância de 5%. 



 
. 
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Para a avaliação do Índice de Adesivo Remanescente, foi utilizado o teste exato 

de Fisher para as variáveis não categóricas. Todos os testes estatísticos foram feitos 

com o software SPSS, versão 21. 
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3 RESULTADOS 
  

Os resultados desta pesquisa encontram-se relacionados em forma de artigo 

científico que é apresentado no Apêndice desta dissertação.  
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4 CONCLUSÃO 
 
 
 Os espécimes condicionados com Laser mostraram valores mais baixos de 

resistência ao cisalhamento quando comparados aos condicionados com ácido 

fosfórico. Quando considerada a mesma superfície de tratamento, a resina 

Orthocem apresentou resultados similares aos apresentados pela resina 

considerada “padrão ouro” para a colagem de brackets ortodônticos. 

 Por fim, todos os grupos apresentaram valores considerados clínicamente 

aceitáveis de resistência ao cisalhamento demonstrando assim que o Laser Er:YAG 

pode ser uma alternativa para o condicionamento prévio à colagem de brackets 

ortodônticos. No entanto, outros estudos clínicos precisam ser realizados a fim de 

corroborar com os resultados obtidos. 
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INTRODUCTION 
 

 The brackets are a fundamental part in orthodontic treatment and it must 

remain well fixed to the teeth throughout the therapy. The adhesion between the 

enamel surface and the bracket must be enough to support the mechanical and 

thermal effects present in the oral environment. Bracket adhesive failure is quite 

frustrating for the orthodontists as it affects the efficiency of the braces causing 

treatment delay with an important economic impact.1,2 Therefore, the shear bond 

strength at the tooth-bracket interface should ideally range between 5.9 and 7.8 

MPa.3 

Enamel acid etching removes the smear layer and creates an irregular 

surface, by the dissolution of the hydroxyapatite crystals. This topography facilitates 

the penetration of the bonding agents into the irregularities, creating a micro 

mechanical and/or chemical retention that will promote the bracket/enamel union.4 

However, a potential disadvantage of this procedure is the possibility of excessive 

decalcification,5,6 making the enamel susceptible to carious attacks, especially under 

the orthodontic components. Another important fact in the long-term management of 

the patient is the erosive tooth wear. Dental erosion involves both the surface and the 

subsurface region and may permanently compromise the patient's dentition.7 

Laser irradiation of dental hard tissues has been proposed as an alternative to 

prevent enamel demineralization due to it´s capacity to modify the calcium-to-

phosphorus ratio to carbonate-to-phosphate ratio. This leads to the formation of more 

stable and less acid-soluble compounds that reduces susceptibility to acid attack and 
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caries.6,8 Laser irradiation can also be used prior to bonding, instead of acid etching. 

Therefore, considering the need of enamel etching for the achievement of 

micromechanical retention and surface alterations obtained by laser irradiation, 
9,10,11,12,13 it seems that laser radiation can act as an alternative to acid etching pre-

treatment in orthodontics. 

  The most common method to determine the efficiency of bonding systems in 

Orthodontics is the shear bond strength (SBS) test. However, the great variability of 

results suggests the hypothesis of deficiency in technical standardization, which 

makes it difficult to interpret and compare to other studies. Among the variables that 

may influence the results, it is mentioned the storage of the teeth made before the 

inclusion in the specimens, the time and the type of surface conditioning, the type of 

bracket used, the speed of the load cell of the test machine and how it is applied and 

the storage time after bonding, among others.14  

The objective of this study was to evaluate the effect of Er:YAG laser 

irradiation compared to conventional acid etching on the SBS of orthodontics 

brackets. Additionally, in an attempt to save chair time during bonding, a self-

adhesive cement was tested compared to a well stablished conventional bonding 

system. The hypothesis tested is that laser irradiation promotes similar SBS values 

for both resin cements, with no differences between them. 

 

MATERIAL AND METHODS 
 

This study was conducted after approval by the Ethics Committee on Animal 

Use of the University Federal of Pernambuco, under protocol number 

23076.015869/2015-65.  

Eighty freshly extracted bovine lower incisors were selected and stored in 1% 

Chloramine-T solution during 48 hours for disinfection. The roots were sectioned and 

the buccal surfaces were manually polished with sandpaper (P60, P80, P180 – 3M 

Unitek). The specimens were included in a polyvinyl chloride (PVC) cylindrical 

support with acrylic resin, keeping the buccal surface parallel to the mold base. 

Specimens were stored  in distilled water (37±1 oC) until bonding procedures were 

performed.  

The materials tested are listed in Table I.  

Table I – Materials tested. 
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Material 
Manufacturer 

Batch number # 
Composition Aplication Mode 

Primer + 

Transbond XT 

adhesive  

3M Unitek 

# 503325 

 

Bisphenol A diglycidyl ether 

dimethacrylate (10-20 wt%); 

Bisphenol A bis (2-hydroxyethyl 

ether) Dimethacrylate (5-10 wt%);  

Filler: Silane-treated quartz (70-80 

wt%) 

The primer was applied with 

microbrush and then light 

cured for 20 seconds. 

Transbond XT adhesive paste 

should be applied on the 

bracket, positioned over the 

tooth surface  and 

photoactivated for 10 seconds 

in each side of the bracket. 

Orthocem  

 

FGM Produtos 

Odontológicos  

# 060415 

Bisphenol A diglycidyl ether 

methacrylate (25-35 wt%), 

Triethylene glicol dimethacrylate 

(10-15 wt%); Methacrylated 

phosphate monomer (>2 wt%). 

Filler: Silane treated silicon 

dioxide (45-60 wt%)  

Orthocem should be applied 

on the bracket, positioned 

over the tooth surface  and 

photoactivated for 10 seconds 

in each side of the bracket. 

*Table adapted from Scribante et al.,2013. 16  3M Unitek, Monrovia, CA, USA; FGM Produtos 
Odontológicos, Joinville, Santa Catarina, Brazil. 

 

 Specimens were divided into 4 groups (n=20) as follows:  

• Group I (PAXT): etching with 37% phosphoric acid (PA) and brackets bonding with 

Transbond XT Primer and Adhesive Paste (XT).   

• Group II (PAORT): etching with 37% phosphoric acid (PA) and brackets bonding 

with Orthocem (ORT).  

• Group III (LXT): Er:YAG laser irradiation (L) and brackets bonding with Transbond 

XT Primer and Adhesive Paste (XT). 

• Group IV (LORT): Er:YAG laser irradiation (L) and brackets bonding with Orthocem 

(ORT). 

 

All surfaces were cleaned with pumice paste and rubber cup, replaced after 

twenty uses. Teeth were then washed with water spray (15s) and dried for another 

15 seconds with oil-free air. 

 
Acid Etching Procedure  

Etching was performed with a 37% phosphoric acid gel (FGM Produtos 

Odontológicos,) for 15s followed by a 15s water rinse. Specimens were air dried until 
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a frosty white appearance was achieved. 

 
Laser Etching Procedure  

Er:YAG laser irradiation (Fidelllis Plus III, Fotona, Slovenia), was applied with 

120 mJ at 10 Hz and 1.2 W in a MSP (Micro Short Pulse = 100  µs) mode. These 

irradiation parameters were determined based on the literature17 and a previous pilot 

study.  

In order to eliminate variables that could interfere in our results, irradiation was 

standardized using a custom-made device. A fixed support held the laser handpiece, 

maintaining the same focal distance (12 mm) to the dental surface (Figure 1a). A 

step motor was attached to enable the sample to move at a constant speed of 3.8 

mm/s. The step motor translated 6000 µm laterally and 800 µm down vertically after 

each line scan, so the irradiation lines did not overlap themselves (Figure 1b), 

promoting a homogeneous etching throughout the enamel surface. 

    
Figure 1. (a) Custom-made device for the standardization of laser application. (b) 
Schematic drawing of the sample movement by the step motor during laser 

irradiation. 
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Bonding Procedures  
 Brackets for upper incisors with a 14 mm2 base area were used (Roth Max 

Morelli®, Dental Morelli, Sorocaba, São Paulo, Brazil). These brackets were chosen 

due to the similarities between bovine lower incisors and human upper central 

incisors. 

 Brackets were fixed according to the manufacturers instructions (Table I) at the 

center of the buccal surface. In an attempt to control the thickness of the adhesive 

film a static load of 350 g was applied using a Gillmore needle. Excesses of the 

orthodontic  cement were carefully removed and then photoactivated. All 

photoactivation procedures were performed using a LED curing unit at 1200 mW/cm2 

(Radii cal LED, SDI, Bayswater, Australia) for 10 seconds in each side of the bracket. 

(mesial, distal, cervical and incisal). 

  After 24h storage in distilled water at 37±1 oC, all the specimens were 

thermocycled (Nova Ética, model 521-E, Ética Equipamentos Científicos S/A, São 

Paulo, SP, Brazil). A total of 500 cycles of alternate baths (5-55 ± 2oC), 30 s in each 

bath and a 4 s transfer time was performed.  

 

Evaluation of shear bond strength  
The specimens were prepared for the SBS test, under a Universal Testing 

Machine (Kratos Equipamentos Industriais Ltda, Modelo K2000MP, Taboão da 

Serra, São Paulo, Brasil) with a chisel at 0.5 mm/s speed and 200 kgf load cell. 

 To evaluate the SBS, the size of the bracket base has a meaningful 

importance, since the bigger the base, the greater sustaining. Therefore the values 

were measured taking into account the rupture strength and the size of the bracket 

base.18,19,20 The values were obtained in Newtons (N) and converted into 

Megapascal (MPa) using the formula: MPa=F/A, where, (MPa) is the strength in 

Megapascal, (F) is the debonding force in Newtons and (A) is the bracket base area 

in mm². 

 
Adhesive Remnant 
 After debonding, teeth were examined under a stereomicroscope at 20x 

(Stemi 2000-C Stereomicroscope, Zeiss, Oberkochen, Germany) and classified 

according to the Adhesive Remnant Index (ARI), proposed by Artun and Bergland21: 
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• Score 0 - no adhesive remnant left on the tooth; 

• Score 1 - less than 50% adhesive remnant left on the tooth; 

• Score 2 - more than 50% adhesive remnant left on the tooth; 

• Score 3 - 100% adhesive remnant left on the tooth. 

 

Statistical analysis  
 Descriptive statistics, means and standard deviations were calculated for each 

group. Statistical analysis were performed using SPSS version 21 (SPSS for 

Windows version 21.0, SPSS, Chicago Ill). Multiple comparisons between SBS were 

done using ANOVA and two-by-two comparisons, with T-Student test, were 

performed. For the ARI evaluation, Fishers exact test was used. A 5% significance 

level was adopted.  

 

RESULTS 
 

 The results for SBS are shown in Table II. ANOVA test showed statistically 

significant differences between groups (p ≤ 0.005). Two by two comparisons, using T-

Student, detected significant differences between PAXT and LXT (p=0.030). The 

maximum coefficient of variation obtained in all groups was 46.80%. 

 

Table II. Mean shear bond strength (MPa) for all groups (n=20). 

Group Mean (MPa) p-value 
PAXT 10.32 ± 4.38 A p(a)  ≤ 0.005* 

p(2) = 0.242 
 p(3) = 0.030* 
p(4) = 0.110 
p(5) = 0.638 

PAORT 8.60 ± 3.77 AB 

LXT 7.25 ± 2.96 B 

LORT 6.79 ± 2.79 B 

(*): Significant difference at 5.0% 
(a): Through the F test (ANOVA) among all groups. 
(2): Through the t-Student test with equal variances for the comparison between groups PAXT and PAORT. 
(3): Through the t-Student test with unequal variances for the comparison between groups PAXT and LXT. 
(4): Through the t-Student test with equal variances for the comparison between groups PAORT and LORT. 
(5): Through the t-Student test with equal variances for the comparison between groups LXT and LORT. 
 

 For the evaluation of the ARI, samples were observed in a stereoscopic 

microscope and classified by the scores according to Figure 2. 
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Figure 2. Illustrative images of the ARI obtained of PAXT group.  

 

 The results for the ARI are demonstrated in Figure 3. Fisher’s Exact Test, 

showed significantly statistically difference between groups (p ≤ 0.01).  

 

 
Figure 3. Distribution of Adhesive Remnant Index (%) between studied groups (n 

=20). 
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DISCUSSION 
 

The hypothesis tested was partially rejected. Laser irradiation promoted lower 

SBS values when compared to phosphoric acid. However, no differences were 

observed between cements within the same surface treatment. 

The use of laser as a surface conditioning method has been previously 

discussed with controversial results. 23,24,25,26,27 This is due to the differences in the 

laser parameters used such as, focal distance, irradiation time, air/water cooling, 

fluence and pulse repetition rate. All of these factors will affect in some way the bond 

strength on tooth structure. 28,29,30 In our study, the groups irradiated with Er:YAG 

laser yielded lower SBS with significant statistical differences. However, the achieved 

values are still between the acceptable range for clinical bonding resistance (5.9 - 7.8 

MPa).   

  It is also important to highlight in this study, the use of the standardization for 

laser application. The constant displacement and  beam/sample distance favored the 

elimination of bias regarding uneven etching patterns which could lead to higher 

standard deviations of SBS. Although there is no similar device clinically available, 

the development of a suitable laser hand piece might overcome these variability. 

 The success of the bonding strength at the tooth/bracket interface involves a 

combination of three basic factors: mechanical and/or chemical retention to the 

surface, correct selection and manipulation of the bonding materials, and the 

retentive potential of the accessories or brackets used.22  

 Regarding the bonding systems, the Transbond XT is the most cited and thus 

seems to be considered as “gold standard”. In this study we also tested a self-

adhesive orthodontic bonding agent (Orthocem). The main advantage of these 

systems is the technique simplification, this can achieve an additional 10-second 

reduction in the bonding time for each tooth. During routine orthodontic bonding 

procedures involving 20 teeth, for example, it could lead to 200 seconds time 

reduction (more than three minutes) of chair time per patient. Our results did not 

show any statistical significant difference between cements. The SBS values of the 

self-adhesive cement were similar to the ones obtained by the conventional cement.  

 Another study31 suggested the use of a stainless steel tape, to create the best 

conditions for the establishment of the true shear loading test but producing smaller 
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SBS. However, the majority of studies consulted to base15,16,17,27,32,33 this 

investigation did not mention or use the chisel in SBS as our study.   

 The ARI most prevalent scores were 0 and 1, demonstrating that the fractures 

happened mainly between the dental surface and the adhesive system. The laser 

treated groups, in particular group LTX, presented the largest number of specimens 

classified as score 0 when compared to the other groups. It is believed that the 

adhesive failure between the enamel and the bonding system is advantageous34 

because there will be less adhesive remnant and, consequently, less time will be 

spent to remove it, besides a reduced chance of excessive wear. However, most of 

the authors 35,36,37 seem to accept that the safest place to debonding is between the 

adhesive system and the bracket, which warrant the risk reduction of cracks and 

fractures of the enamel.  

 

CONCLUSION 
 

 Laser treated specimens showed lower SBS. However, it seems to be material 

related as the Transbond XT demonstrated higher decrease. Within the same surface 

treatment, the self-adhesive resin cement Orthocem produced similar results as to 

conventional orthodontic resin cement. 

  

 Notwithstanding, considering that all groups showed clinically acceptable SBS 

values, Er:YAG laser can also be used for enamel pretreatment prior to orthodontics 

brackets bonding. However, further clinical studies are needed to confirm the results 

obtained. 
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ANEXO A – Parecer do Comitê de Ética em Uso de Animais (CEUA –
CCB/UFPE))

 
 



 
. 

43 

ANEXO B -  Normas para submissão de trabalhos na American Journal of 
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https://www.elsevier.com/publishingethics and https://www.elsevier.com/journal-authors/ethics.  

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, 

http://www.wma.net/en/30publications/10policies/b3/index.html; Uniform Requirements for 

manuscripts submitted to Biomedical journals, http://www.icmje.org. 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 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. All animal studies need to ensure they comply with the ARRIVE guidelines. 

More information can be found at http://www.nc3rs.org.uk/page.asp?id=1357.  

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/.  

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 https://www.elsevier.com/sharingpolicy), that it is not under consideration for publication 

elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible 

authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in 

the same form, in English or in any other language, including electronically without the written consent 

of the copyright-holder. To verify originality, your article may be checked by the originality detection 

service CrossCheck https://www.elsevier.com/editors/plagdetect.  

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 
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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' (for 

more information on this and copyright, see https://www.elsevier.com/copyright). An e-mail will be sent 

to the corresponding author confirming receipt of the manuscript together with a 'Journal Publishing 

Agreement' form or a link to the online version of this agreement.  

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for 

internal circulation within their institutions. Permission of the Publisher is required for resale or 

distribution outside the institution and for all other derivative works, including compilations and 

translations (please consult https://www.elsevier.com/permissions). If excerpts from other copyrighted 

works are included, the author(s) must obtain written permission from the copyright owners and credit 

the source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please 

consult https://www.elsevier.com/permissions.  

For open access articles: Upon acceptance of an article, authors will be asked to complete an 

'Exclusive License Agreement' (for more information see 

https://www.elsevier.com/OAauthoragreement). Permitted third party reuse of open access articles is 

determined by the author's choice of user license (see https://www.elsevier.com/openaccesslicenses).  

Author rights  

As an author you (or your employer or institution) have certain rights to reuse your work. For more 

information see https://www.elsevier.com/copyright.  

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.  

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 authors may also be reimbursed for associated 

publication fees. To learn more about existing agreements please visit  

https://www.elsevier.com/fundingbodies.  

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 ( http://elsevier.com/greenopenaccess). Authors can also self-archive their manuscripts 
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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. 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.  

 

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 ( 

http://webshop.elsevier.com/languageediting/) or visit our customer support site ( 

http://support.elsevier.com) for more information.  

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, https://www.elsevier.com/patient-

consent-policy. 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.  

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 
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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  

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).  
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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.  

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, 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  

____Abstract 

 ____Article proper, 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 

 ____Permissions to reproduce previously published material  

Double-blind review  

This journal uses double-blind review, which means that both the reviewer and author name(s) are not 
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allowed to be revealed to one another for a manuscript under review. The identities of the authors are 

concealed from the reviewers, and vice versa. For more information please refer to 

https://www.elsevier.com/reviewers/peer-review. To facilitate this, please include the following 

separately:  

Title page (with author details): This should include the title, authors' names and affiliations, and a 

complete address for the corresponding author including an e-mail address. 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  

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  
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 

abbreviations and formulae where possible. • Author names and affiliations. Please clearly indicate 

the given name(s) and family name(s) of each author and check that all names are accurately spelled. 

Present the authors' affiliation addresses (where the actual work was done) below the names. Indicate 

all affiliations with a lower-case superscript letter immediately after the author's name and in front of 

the appropriate address. Provide the full postal address of each affiliation, including the country name 

and, if available, the e-mail address of each author. • Corresponding author. Clearly indicate who will 

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

author. • Present/permanent address. If an author has moved since the work described in the article 
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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 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 × 13 cm 

using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. 

See https://www.elsevier.com/graphicalabstracts for examples.  

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best 

presentation of their images and in accordance with all technical requirements: Illustration Service.  

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). See https://www.elsevier.com/highlights for examples.  

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).  

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, 
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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 

on our website:  

https://www.elsevier.com/artworkinstructions. You are urged to visit this site; some excerpts from 

the detailed information are given here. Formats If your electronic artwork is created in a Microsoft 

Office application (Word, PowerPoint, Excel) then please supply 'as is' in the native document 

format. Regardless of the application used other than Microsoft Office, when your electronic artwork is 

finalized, please 'Save as' or convert the images to one of the following 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.  

Color artwork  

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or MS 

Office files) and with the correct resolution. If, together with your accepted article, you submit usable 

color figures then Elsevier will ensure, at no additional charge, that these figures will appear in color 

online (e.g., ScienceDirect and other sites) in addition to color reproduction in print. For further 

information on the preparation of electronic artwork, please see 

https://www.elsevier.com/artworkinstructions.  

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.  

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 
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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.  

Web references  

As a minimum, the full URL should be given and the date when the reference was last accessed. Any 

further information, if known (DOI, author names, dates, reference to a source publication, etc.), 

should also be given. Web references can be listed separately (e.g., after the reference list) under a 

different heading if desired, or can be included in the reference list.  

References in a special issue  

Please ensure that the words 'this issue' are added to any references in the list (and any citations in 

the text) to other articles in the same Special Issue.  

Reference 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 ( http://citationstyles.org), such as Mendeley ( http://www.mendeley.com/features/reference-

manager) and Zotero ( https://www.zotero.org/), as well as EndNote ( 

http://endnote.com/downloads/styles). 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 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 
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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 data  

Elsevier accepts video material and animation sequences to support and enhance your scientific 

research. Authors who have video or animation files that they wish to submit with their article are 

strongly encouraged to include links to these within the body of the article. This can be done in the 

same way as a figure or table by referring to the video or animation content and noting in the body text 

where it should be placed. All submitted files should be properly labeled so that they directly relate to 

the video file's content. In order to ensure that your video or animation material is directly usable, 

please provide the files in one of our recommended file formats with a preferred maximum size of 150 

MB. Video and animation files supplied will be published online in the electronic version of your article 

in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com. Please supply 'stills' 

with your files: you can choose any frame from the video or animation or make a separate image. 

These will be used instead of standard icons and will personalize the link to your video data. For more 

detailed instructions please visit our video instruction pages at 

https://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded in 

the print version of the journal, please provide text for both the electronic and the print version for the 

portions of the article that refer to this content.  

Supplementary material  

Supplementary material can support and enhance your scientific research. Supplementary files offer 

the author additional possibilities to publish supporting applications, high-resolution images, 

background datasets, sound clips and more. Please note that such items are published online exactly 

as they are submitted; there is no typesetting involved (supplementary data supplied as an Excel file 

or as a PowerPoint slide will appear as such online). Please submit the material together with the 

article and supply a concise and descriptive caption for each file. If you wish to make any changes to 

supplementary data during any stage of the process, then please make sure to provide an updated 

file, and do not annotate any corrections on a previous version. Please also make sure to switch off 

the 'Track Changes' option in any Microsoft Office files as these will appear in the published 

supplementary file(s). For more detailed instructions please visit our artwork instruction pages at 

https://www.elsevier.com/artworkinstructions.  

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 online submission system via the "3D models" submission category. Please 

be advised that the recommended model size before zipping is 50-100 MB. Multiple models can be 
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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. For more information see http://www.elsevier.com/about/content- innovation/obj-ply-models 

and http://www.elsevier.com/about/content-innovation/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: • 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. To secure 

permission for materials published in AJO-DO, please visit  

http://www.elsevier.com/authors/obtaining-permission-to-re-use-elsevier-material. For more 

information about permission issues, contact permissionshelpdesk@elsevier.com or visit 

www.elsevier.com/permissions.  

Use of the Digital Object Identifier  

The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI 

consists of a unique alpha-numeric character string which is assigned to a document by the publisher 

upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal 

medium for citing a document, particularly 'Articles in press' because they have not yet received their 

full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the 

journal Physics Letters B):  

http://dx.doi.org/10.1016/j.physletb.2010.09.059  

When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to 

change.  

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 



 
. 

56 

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 Adobe Reader version 9 (or higher) 

available free from http://get.adobe.com/reader. Instructions on how to annotate PDF files will 

accompany the proofs (also given online). The exact system requirements are given at the Adobe site: 

http://www.adobe.com/products/reader/tech-specs.html. If you do not wish to use the PDF annotations 

function, you may list the corrections (including replies to the Query Form) and return them to Elsevier 

in an e-mail. Please list your corrections quoting line number. If, for any reason, this is not possible, 

then mark the corrections and any other comments (including replies to the Query Form) on a printout 

of your proof and 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.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
 


