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ABSTRACT 
 
 

Orthodontic treatment of anterior open bite: Comparison of profile and 

smile attractiveness in patients treated with surgical and compensatory 

protocols 

 
Introduction: The treatment of the open bite is not always performed at the ideal 

stage and when this occurs, there is usually a greater skeletal factor in its 

composition, which suggests, in many cases, the association of a surgical 

treatment simultaneously with the orthodontic one or often in a compensatory 

orthodontic treatment. Objective: To evaluate the attractiveness of the smile and 

profile among the different protocols for treating anterior open bite. Methods: 30 

patients with previous open bite treated with or without extractions, divided into 

two groups, according to the treatment performed: G1- Surgical group, composed 

of 15 patients (9 females; 6 males ) with a mean initial age of 20.53 years. years 

(SD=4.72) treated with fixed appliances and orthognathic surgery for a period of 

2.65 years (SD=0.58). G2- Compensatory group, composed of 15 patients (9 

females; 7 males), with a mean initial age of 20.01 years (SD=4.17), treated only 

with fixed appliances for an average period of 2 .55 years (SD=0.87). The 

attractiveness of the smile and profile was evaluated in black and white 

photographs of profiles and smiles posed before and after treatment, with a 

numerical rating scale from 0 to 10, with 0 being the least attractive and 10 being 

the most attractive of the smile. Intergroup comparison was performed using an 

independent t test. Results: In the final phase, the surgical group presented a 

more attractive smile and profile than the compensatory group. The surgical 

group showed greater improvement in smile attractiveness and profile with 

treatment than the compensatory group. Conclusion: Both surgical and 

compensatory treatments produce equally satisfactory results in terms of 

esthetics, both for laypersons and dentists. 

 
KEY WORDS:  Open bite; Orthodontics; Orthognatic Surgery 
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RESUMO 

 

Tratamento da mordida aberta anterior: Comparação da atratividade do 

sorriso e perfil em pacientes tratados com protocolo cirúrgico e 

compensatório 

Introdução: O tratamento da mordida aberta nem sempre é realizado no estágio 

ideal e quando isso ocorre, geralmente há maior fator esquelético em sua 

composição, o que sugere, em muitos casos, a associação de um tratamento 

cirúrgico concomitante ao ortodôntico ou muitas vezes em um tratamento 

ortodôntico compensatório. Objetivo: Avaliar a atratividade do sorriso e perfil 

entre os diferentes protocolos de tratamento da mordida aberta anterior. 

Métodos: A amostra foi composta por 30 pacientes com mordida aberta prévia 

tratados com ou sem extrações, divididos em dois grupos, de acordo com o 

tratamento realizado: G1- Grupo cirúrgico, composto por 15 pacientes (9 do sexo 

feminino; 6 do sexo masculino) com média de idade inicial de 20,53 anos. anos 

(DP=4,72) tratados com aparelhos fixos e cirurgia ortognática por um período de 

2,65 anos (DP=0,58). G2- Grupo compensatório, composto por 15 pacientes (9 

do sexo feminino; 7 do sexo masculino), com média de idade inicial de 20,01 

anos (DP=4,17), tratados apenas com aparelhos fixos por um período médio de 

2,55 anos (DP=0,87). A atratividade do sorriso e perfil foi avaliada em fotografias 

em preto e branco de sorrisos posados antes e após o tratamento, com uma 

escala numérica de classificação de 0 a 10, sendo 0 a menos atraente e 10 a 

maior atratividade do sorriso. A comparação intergrupos foi realizada com teste 

t independente. Resultados: Na fase final, o grupo cirúrgico apresentou um 

sorriso e perfil mais atrativo que o grupo compensatório. O grupo cirúrgico 

apresentou maior melhora da atratividade do sorriso e perfil com o tratamento do 

que o grupo compensatório. Conclusão: Tanto os tratamentos cirúrgicos quanto 

os compensatórios produzem resultados igualmente satisfatórios em termos de 

estética, tanto para leigos quanto para cirurgiões-dentistas. 

 

Palavras-chave: Mordida aberta; Cirurgia ortognática; Ortodontia;  
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1. INTRODUCTION 

The correction of anterior open-bite malocclusion in adult patients is a great 

challenge in orthodontic therapy.(SARVER; WEISSMAN, 1995; SOLANO-

HERNÁNDEZ et al., 2013) Facial disharmonies in the vertical plane are more 

difficult to be treated and less stable, according to their severity, etiology and 

stage in which treatment is introduced. Anterior open bite in children is usually 

treated by a combination of orthopedic and orthodontics approaches.(COZZA et 

al., 2005b; SOLANO-HERNÁNDEZ et al., 2013)  But the treatment of the open 

bite is not always performed at the ideal stage and when this occurs, there is 

usually a greater skeletal factor in its composition, which suggests, in many 

cases, the association of a surgical treatment simultaneously with the orthodontic 

one or often in a compensatory orthodontic treatment.(BARRER, 1974) In 

general, this malocclusion, in addition to causing changes in the individual's 

aesthetic aspect, makes it difficult to apprehend and cut food and also impairs 

phonemes.(MOYERS, 1991)  

Difficulties in treating patients with dental and skeletal disorders associated 

with vertical discrepancies are a consensus in the orthodontic 

literature.(GARRETT; ARAUJO; BAKER, 2016) Although open bites caused by 

dental factors are relatively easy to correct and demonstrate favorable results, 

open bites with skeletal components are generally more difficult to treat with less 

stable results.(CHUNG et al., 2012) (COZZA et al., 2005c) Environmental factors, 

including poor neuromuscular function of the lip or tongue, poor tongue posture 

and airway obstruction can also increase the risk of open bite.(NGAN; FIELDS, 

1997; COZZA et al., 2005a; COZZA et al., 2005c; CHUNG et al., 2012) 

Anterior open bite cases are very difficult to treat satisfactorily because of their 

multifactorial etiology and their very high relapse rate. Dependent on the origin of 

the anterior open bite malocclusion and the patient’s age, there are several 

treatment possibilities ranging from deterrent appliances, high-pull headgear, 

fixed appliances with and without extractions to orthognathic surgery, and 

skeletal anchorage with miniplates or miniscrews.(REICHERT; FIGEL; 

WINCHESTER, 2014) 

The objective of orthognathic treatment is to correct the functional and 

aesthetic impairments of dentofacial deformities by means of combined 

orthodontic and surgical efforts.(PATCAS et al., 2019). While patients may 
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present to an orthognathic clinic for several reasons, improvement of facial 

appearance constitutes a prime concern.(NURMINEN; PIETILÄ; VINKKA-

PUHAKKA, 1999b; NURMINEN; PIETILÄ; VINKKA-PUHAKKA, 1999a; RYAN; 

BARNARD; CUNNINGHAM, 2012; PATCAS et al., 2017; PATCAS et al., 2019). 

In 2017, Patcas investigated factors that motivate patients to seek 

orthognathic treatment, assessed how confident patients were that they would be 

satisfied with the outcome of treatment, and explored possible influencing 

factors.(PATCAS et al., 2017) The results concur with previous investigations 

which have identified functional and aesthetic factors to be the main reasons for 

patients undergoing orthognathic treatment.(PATCAS et al., 2017) Function, 

aesthetics and psycho-social aspects of life have been found to improve after 

treatment.(PATCAS et al., 2017)  

The effects after orthodontic treatment of the open bite, whether in surgical or 

compensatory treatment, are well defined in the scientific literature.(VALIATHAN 

et al., 2010; AL MAAITAH; EL SAID; ABU ALHAIJA, 2012; WANG et al., 2012; 

CHEN et al., 2018)  However, there is still a deficiency in the literature regarding 

the evaluation of the attractiveness of the profile aesthetic changes after 

orthodontic treatment. 

Much research has been devoted to accurately evaluating the aesthetic 

outcome of orthognathic treatment.(PATCAS et al., 2019) Improvements in facial 

appearance have been studied based on self-reported scores of patients(HUNT 

et al., 2001; ISLAM; ALEEM; ORMISTON, 2015; SCHWITZER et al., 2015; 

PATCAS et al., 2019) or orthodontists and maxillofacial surgeons appraising the 

changes in soft tissue proportions and facial aesthetics(PATCAS et al., 

2019).(JESANI et al., 2014; STORMS et al., 2017) However, all historical 

approaches fall short of adequately addressing the assessment of social 

attractiveness(JESANI et al., 2014; PATCAS et al., 2019). 

Patcas demonstrated that orthognathic treatment significantly improves facial 

attractiveness, both in males and females.(PATCAS et al., 2019) Regarding age 

appearance, people with severe malocclusions looked older than their real age, 

an observation more accentuated in males.  

The facial change following combined orthodontic and surgical treatment of 

class III malocclusion contributes to the judgment of the personality of an 

individual.(JESANI et al., 2014) In a study by Jesani, findings support previous 
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research that suggests poor dental and facial appearance exerts a negative 

influence on the appraisal of social perception.(SHAW et al., 1985; KEROSUO et 

al., 1995; ELI; BAR-TAL; KOSTOVETZKI, 2001; KERSHAW; NEWTON; 

WILLIAMS, 2008; SOMANI et al., 2010; JESANI et al., 2014) 

Even though the effectiveness, dentoalveolar and skeletal changes of 

treatment with compensatory and surgical protocols for treatment of the anterior 

open bite are well defined through scientific research, there is still a lack of 

literature when comparing the attractiveness of the profile and smile changes 

between these different protocols directly among themselves. Therefore, the 

purpose of this study is to compare the attractiveness of the profile and smile 

changes between compensatory and surgical treatments of the anterior open 

bite.  
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Orthodontic treatment of anterior open bite: Comparison of profile 

attractiveness in patients treated with surgical and compensatory 

protocols 

ABSTRACT  
 
Objective: To evaluate the attractiveness of the profile between the different 

protocols for treating the anterior open bite. Methods: The sample comprised 39 

patients with anterior open bite treated with or without extractions, divided into 2 

groups: The Surgical group (G1) comprised 21 subjects (10 male, 11 female) with 

mean initial age of 21.86 years (SD=5.09), treated with fixed orthodontic 

appliance followed by orthognathic surgery, for a total mean period of 2.53 years 

(SD=0.61). The mean open bite severity was 4.12mm (SD=1.35). The 

Compensatory group (G2) comprised 18 subjects (9 male, 9 female), with mean 

initial age of 20.47 years (SD=4.19), treated only with fixed orthodontic appliance, 

for a total mean period of 2.56 years (SD=0.94). The mean open bite severity 

was 3.54mm (SD=1.01). Lateral photographs from pretreatment and 

posttreatment were used. These photographs were evaluated by 46 laypeople 

and 67 dentists, who rated the attractiveness of each profile from 0 (most 

unattractive profile) to 10 (most attractive profile). Intergroup comparisons were 

performed with independent t tests. Results: Before treatment, the profile of the 

surgical group was significantly less attractive than the profile of the 

compensatory group. At the final stage, the surgical presented a more attractive 

profile than the compensatory group. The surgical group presented a greater 

improvement of the profile attractiveness with treatment than the compensatory 

group. Conclusion: At the final stage, the surgical presented a more attractive 

and a greater improvement of the profile attractiveness than the compensatory 

group. The laypeople and dentists judged similarly the initial profile 

attractiveness.  

 

 
 
KEYWORDS: Orthodontics; Open bite malocclusion; Attractiveness; profile. 
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INTRODUCTION 

The correction of anterior open-bite malocclusion in adult patients is a great 

challenge in orthodontic therapy.1,2 Facial disharmonies in the vertical plane are 

more difficult to be treated and less stable, according to their severity, etiology 

and stage in which treatment is introduced. Anterior open bite in children is 

usually treated by a combination of orthopedic and orthodontics approaches.2,3  

But the treatment of the open bite is not always performed at the ideal stage and 

when this occurs, there is usually a greater skeletal factor in its composition, 

which suggests, in many cases, the association of a surgical treatment 

simultaneously with the orthodontic one or often in a compensatory orthodontic 

treatment.4 In general, this malocclusion, in addition to causing changes in the 

individual's aesthetic aspect, makes it difficult to apprehend and cut food and also 

impairs phonemes.5  

Difficulties in treating patients with dental and skeletal disorders associated 

with vertical discrepancies are a consensus in the orthodontic literature.6 

Although open bites caused by dental factors are relatively easy to correct and 

demonstrate favorable results, open bites with skeletal components are generally 

more difficult to treat with less stable results.7 8 Environmental factors, including 

poor neuromuscular function of the lip or tongue, poor tongue posture and airway 

obstruction can also increase the risk of open bite.7-10 

Anterior open bite cases are very difficult to treat satisfactorily because of 

their multifactorial etiology and their very high relapse rate. Dependent on the 

origin of the anterior open bite malocclusion and the patient’s age, there are 

several treatment possibilities ranging from deterrent appliances, high-pull 

headgear, fixed appliances with and without extractions to orthognathic surgery, 

and skeletal anchorage with miniplates or miniscrews.11 

The objective of orthognathic treatment is to correct the functional and 

aesthetic impairments of dentofacial deformities by means of combined 

orthodontic and surgical efforts.12. While patients may present to an orthognathic 

clinic for several reasons, improvement of facial appearance constitutes a prime 

concern.12-16. 

In 2017, Patcas investigated factors that motivate patients to seek 

orthognathic treatment, assessed how confident patients were that they would be 

satisfied with the outcome of treatment, and explored possible influencing 



24 
 

factors.14 The results concur with previous investigations which have identified 

functional and aesthetic factors to be the main reasons for patients undergoing 

orthognathic treatment.14 Function, aesthetics and psycho-social aspects of life 

have been found to improve after treatment.14  

The effects after orthodontic treatment of the open bite, whether in surgical 

or compensatory treatment, are well defined in the scientific literature.17-20  

However, there is still a deficiency in the literature regarding the evaluation of the 

attractiveness of the profile aesthetic changes after orthodontic treatment. 

Much research has been devoted to accurately evaluating the aesthetic 

outcome of orthognathic treatment.12 Improvements in facial appearance have 

been studied based on self-reported scores of patients12,21-23 or orthodontists and 

maxillofacial surgeons appraising the changes in soft tissue proportions and 

facial aesthetics12.24,25 However, all historical approaches fall short of adequately 

addressing the assessment of social attractiveness12,25. 

Patcas demonstrated that orthognathic treatment significantly improves 

facial attractiveness, both in males and females.12 Regarding age appearance, 

people with severe malocclusions looked older than their real age, an observation 

more accentuated in males.  

The facial change following combined orthodontic and surgical treatment of 

class III malocclusion contributes to the judgment of the personality of an 

individual.25 In a study by Jesani, findings support previous research that 

suggests poor dental and facial appearance exerts a negative influence on the 

appraisal of social perception.25-30 

Even though the effectiveness, dentoalveolar and skeletal changes of 

treatment with compensatory and surgical protocols for treatment of the anterior 

open bite are well defined through scientific research, there is still a lack of 

literature when comparing the attractiveness of the profile changes between 

these different protocols directly among themselves. Therefore, the purpose of 

this study is to compare the attractiveness of the profile changes between 

compensatory and surgical treatments of the anterior open bite.  
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MATERIAL AND METHODS  

 

The study was approved by the ethical committee of Bauru Dental School, 

University of São Paulo, Brazil (protocol number 29996019.5.0000.5417). 

The sample size calculation was based on an alpha significance level of 

5% and a beta of 20% to achieve 80% of test power to detect a minimum 

difference of 1 point in the score of profile attractiveness, with a standard 

deviation of 1.02.31 This way, the sample size calculation showed the need for at 

least 17 subjects in each group. 

 

Sample characteristics 

Therefore, a retrospective sample of 78 photographs of 39 individuals (21 

treated surgically, 18 compensatory treated). Patients were selected from the 

files of orthodontists' practices in Bauru – SP. The patients were selected 

according to the following inclusion criteria: adults (> 18 years of age); initial open 

bite malocclusion; treated with orthognathic surgery, orthodontically treated 

without extractions or with 2or 4-premolar extractions; initial and final orthodontic 

records in good conditions. No profile or cephalometric characteristic was 

considered as inclusion criteria. 

Patients were divided into 2 groups according to the treatment protocol: 

surgical (n=21) and compensatory (n=18). 

The Surgical group (Group 1) comprised 21 subjects (10 male, 11 female) 

at an initial mean age of 21.86 years ± 5.09 years old, treated with fixed 

orthodontic appliance followed by orthognathic surgery, for a total mean period 

of 2,53 years ± 0,61. The mean open bite severity was 4.12mm ± 1.35mm. Two 

patients presented Class I malocclusion, four presented Class II malocclusion 

and fourteen patients presented Class III malocclusion. 

The Compensatory group (Group 2) comprised 18 subjects (9 male, 9 

female), at an initial mean age of 20.47 years ± 4.19 years, treated only with fixed 

orthodontic appliance, for a total mean period of 2.56 years ± 0.94 years. The 

mean open bite severity was 3.54mm ± 1.01mm. Two patients presented Class I 
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malocclusion, six presented Class II malocclusion and ten patients presented 

Class III malocclusion. 

 

Treatment protocol 

Treatments were performed with fixed edgewise appliances, with 0.022 x 

0.028-inch conventional brackets. Wire sequences including initial 0.016-inch 

Nitinol, followed by 0.018, 0.020, and 0.018 x 0.025 or 0.019 x 0.025-inch 

stainless steel archwires (3M Unitek, Monrovia, Calif) were used during 

treatment. Accentuated and reversed curves of Spee were used to correct deep 

overbites. In the compensatory group, intermaxillary elastics were used to close 

the open bite. Patients treated with extractions for overjet and Class II canine 

correction the anterior teeth were retracted “en masse” with the use of rectangular 

archwires. In the surgical group, bimaxillary surgeries with maxillary impaction 

were performed. Depending on the type of malocclusion in the anterior segment, 

mandibular impaction or maxillary advancement was performed. 

 

Profile evaluation 

Lateral photographs were taken of each patient at the pre- (T1) and 

posttreatment (T2) stages. The photographs were taken by the same investigator 

with the same camera (Nikon D80 with 100mm macro lens, Nikon, Japan), with 

the same distance from the camera to the face of the patient, and standardized 

natural head position and the patient looking forward.32-34 

The images were cut in PhotoshopCS6 with an 18x13cm template to show 

only the mouth area. Hair was removed from the profile photographs. Then, the 

images were changed to black and white to mask any changes that could 

influence the assessment. All images had 300 dpi resolution and TIF format. 

To evaluate the profile attractiveness, two types of evaluators were 

chosen: laypeople and dentists. In this study, the laypeople were defined as an 

individual without formal education in dentistry or dental hygiene. The dentists 

were considered all the dental surgeon with dental degree. Each layman and 

dentist received a message or email inviting them to participate in the research 

through a Google Forms link. All data were stored in a database accessible via 

the internet, only by the researcher. 
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The profile photographs were evaluated by 46 laypeople and 67 dentists, 

who rated the attractiveness of each profile by a numerical rating scale from 0 to 

10, with 0 being the least attractive and 10 being the most attractive profile. The 

evaluators were able to view the photographs for as long and as often as they 

wish and change the responses if necessary. Support and answers to possible 

questions of the evaluators were provided. 

 

Error Study  

To evaluate the precision of the evaluators in rating the profile 

attractiveness of the questionnaire, two profile photographs were randomly 

repeated throughout the questions, and the Intraclass correlation coefficient 

(ICC) was used.35  

 

Statistical analysis 

The normality of data was checked with the Shapiro-wilk test. 

Intergroup comparability of the initial age, treatment time and initial 

severity of open bite were performed with independent t tests and sex distribution 

and type of malocclusion were performed with chi-square test. 

Intragroup comparison of the initial and final stages was performed with 

dependent t tests. Intergroup comparison of the profile attractiveness was 

performed with independent t tests. 

The comparability of the age and sex distribution of the two groups of 

evaluators was performed with independent t and chi-square tests, respectively. 

The score of the initial and final profile attractiveness between the two groups of 

evaluators was compared with independent T tests. 

 Statistical analysis was performed with Statistica software (Statistica for 

Windows, version 12.0, Statsoft, Tulsa, Okla) and the results were considered 

significant for p<0.05. 

 

RESULTS 

Intraclass correlation coefficients (ICCs) of precision of the evaluators in 

rating the profile attractiveness varied from 0.87 to 0.95. These ICCs indicate an 

excellent intra-rater agreement.36   
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 There was comparability of the initial age, treatment time, initial severity of 

open bite, sex distribution and type of malocclusion (Table I).  

 In both groups, surgical and compensatory, there was an improvement of 

the profile attractiveness with treatment (Table II). 

 Before treatment, the profile of the surgical group was significantly less 

attractive than the profile of the compensatory group (Table III). At the final stage, 

the surgical presented a more attractive profile than the compensatory group 

(Table III). The surgical group presented a greater improvement of the profile 

attractiveness with treatment than the compensatory group (Table III). 

There was comparability of the age and sex distribution of the groups of 

evaluators (Table IV). The laypeople and dentists judged similarly the initial profile 

attractiveness (Table V). For the final profile attractiveness, the laypeople were 

more critical than the dentists (Table V). 

 

DISCUSSION 

Previous studies have discussed the profile changes of surgical and 

compensatory treatments of the open bite malocclusion.37-40 However, a direct 

comparison of the treatment changes between these two different protocols has 

not been reported.  

The main focus of this study was to compare the attractiveness effects 

between surgical and compensatory protocols among themselves and in relation 

to different evaluators. It was assumed that the best treatment protocol was 

chosen for each patient at the time they were treated. It was not the aim of this 

study to investigate whether the treatment protocol applied to each patient was 

the best option. Therefore, intergroup comparisons of changes during treatment 

(T1-T2) were not evaluated. Many previous studies have described the effects of 

these treatments at the posttreatment stage.39,40 Since facial attractiveness is 

determined by a set of different facial attributes adequately arranged,41-43 no 

specific soft-tissue cephalometric variable was correlated in profile attractiveness 

in this study.  

 

Methodology 

Facial aesthetics concepts can vary widely because it is subjective and 

personal.43 To measure facial aesthetics, wide and different groups' opinions 
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should be considered.43-45 Therefore, besides the 67 dentists, 46 laypeople from 

different professional areas were included. 

The survey conducted through a website enabled a randomized order of 

evaluations for each rater.32 To avoid an exhausting process, they were able to 

observe the images as many times as they wanted, revise their assessments if 

necessary, independently, and without time constraints.31,33 

The 10-point numerical scale32 provided a simple, non-suggestive method 

of evaluation, reporting precisely and quantitatively the raters' opinions.43 

Reliability was ensured because no effort was made to guide the evaluation with 

attractive or unattractive examples.43,46  

The groups were comparable regarding pretreatment, treatment period, 

open bite severity, sex distribution and initial malocclusion (Table I). This helps 

to eliminate confusing variables when discussing treatment results. The type of 

malocclusion did not influence the results since the two groups had great 

comparability regarding the type of malocclusion. It was very important that the 

open bite severity was compatible between and this was accomplished, making 

both groups and the compatibility between them more reliable.  

 

Facial attractiveness 

Both groups showed statistically significant improvement of the profile 

attractiveness in the posttreatment period (Table II). This was expected since it 

is known that orthodontic treatment promotes improvement in the sagittal 

maxillomandibular relationship,3,40 as it was expected after both surgical2,47  and 

compensatory treatment.3,38,40 The similarity in profile attractiveness among the 

groups may be consequent to the correct treatment protocol used in each patient. 

Whether surgical or compensatory treatment, when correctly indicated, 

usually improves facial attractiveness.43,48,49 The main issue is not about the best 

treatment, but the conditions under which each one is chosen.43,50 

Before treatment, the profile of the surgical group was significantly less 

attractive than the profile of the compensatory group (Table III). This is expected 

since surgical cases are usually more severe not only in the malocclusion severity 

but also in the profile attractiveness deficiency. The surgical group also presented 

a more attractive profile than the compensatory group at the final stage (Table 

III). Because orthognathic surgery works not only with dental corrections but also 
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with the possibility of completely changing the soft tissue profile, unlike 

compensatory treatment and its limitations, this was predictable in the evaluation. 

This could suggest that the surgical treatment of the open bite malocclusion had 

greater esthetic effects than the compensatory treatment. 

The laypeople and dentists judged similarly the initial profile attractiveness 

(Table V). That has some implications because the present results show that 

even though laypeople may not be able to differentiate between the morphology 

of malocclusions, they are perfectly able to categorize them as unaesthetic. This 

ability to judge an unattractive profile is usually the main motivation for a lay 

patient to seek orthodontic treatment, even more so surgical treatment.51  

For the final profile attractiveness, the laypeople were more critical than 

the dentists, assigning significantly lower scores to the subjects' attractiveness 

(Table V), likewise previous results.43,50 These different views may be due to their 

different ages and sex. Laypeople group, slightly younger than the professional 

group, might have been less tolerant to what they considered lack of 

attractiveness. Professional raters, slightly older and quite used to accurate facial 

analysis, probably valued individual attributes that the lay ones did not. 43,52   

The results of this present study emphasize the importance of taking into 

account the viewpoint of the patient and ordinary people in the esthetic goals 

when planning and executing the orthodontic treatment. It was particularly 

relevant that laypeople appeared to be more judicious when rating a facial profile 

than general dentists.  

 

Clinical implications 

Strategies for open bite malocclusion treatment, whether in surgical or 

compensatory protocols, should consider important criteria such as facial 

appearance, malocclusion severity, patient age, available space for third molars, 

mechanical efficiency, and the challenges offered by each device or treatment 

protocol. 

The similarity in profile attractiveness among the groups may be 

consequent to the correct treatment protocol used in each patient. Both surgical 

or compensatory treatment, when correctly indicated, usually improves facial 

attractiveness.53 The main issue is not about the best treatment, but the 

conditions which each one is chosen.43,50 As laypersons were more critical for the 
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assessment, it means that they are attentive to the beauty of the face, and we as 

professionals must be prepared to correctly explain the different treatment 

modalities and the esthetic effects arising from it, especially in borderline cases. 

 

CONCLUSIONS 

Based on this specific study, it can be concluded that: 

• At the final stage, the surgical group presented a more attractive and a 

greater improvement of the profile attractiveness than the compensatory 

group.  

• The laypeople and dentists judged similarly the initial profile 

attractiveness.  

• For the final profile attractiveness, the laypeople were more critical than 

the dentists. 
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Figure legends: 

 

Figure 1: The 10-point numerical scale under each profile photograph and the 

question about each individual’s attractiveness.  
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Figure 1: The 10-point numerical scale under each pair of photographs and the 

question about each individual’s apparent age.  
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Table I. Results of intergroup comparability of initial and final ages, treatment 

time, initial severity of open bite, sex distribution and type of malocclusion.  

Variables 

GROUP 1 

Surgical 

n=21 

GROUP 2 

Compensatory 

n=18 

P 

Mean (SD) Mean (SD) 

Initial age (years) 21.86 (5.09) 20.47 (4.19) 0.373 T 

Treatment Time (years) 2.53 (0.61) 2.56 (0.94) 0.919 T 

Open bite severity 

(mm) 
4.12 (1.35) 3.54 (1.01) 0.143 T 

Sex 

Males 

Females 

 

10 

11 

 

9 

9 

X2=0.02 

DF=1 

p=0.882 α 

Type of malocclusion 

Class I 

Class II 

Class III 

 

2 

4 

15 

 

2 

6 

10 

X2=1.18 

DF=2 

p=0.555 α 

 *  T  independent t test;  α chi-square test 

 

 
Table II. Results of intragroup comparison of the initial and final profile 
attractiveness (dependent t test). 

Profile 

attractiveness 

Initial (T1) Final (T2) 

p 

Mean SD Mean SD 

Group 1 - 

Surgical 
3.10 2.53 5.25 2.75 0.000* 

Group 2 -

Compensatory 
3.88 2.49 4.60 2.54 0.000* 

* Statistically significant for p<0.05 
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Table III. Results of intergroup comparison of the profile attractiveness 
(independent t test). 

Profile 

attractiveness 

GROUP 1 

Surgical 

n=21 

GROUP 2 

Compensatory 

n=18 
p 

Mean SD Mean SD 

Initial (T1) 3.10 2.53 3.88 2.49 0.000* 

Final (T2) 5.25 2.75 4.60 2.54 0.000* 

Treatment 

changes 

(T2-T1) 

2.15 3.17 0.72 2.64 0.000* 

* Statistically significant for p<0.05 
 
 
 
Table IV. Results of comparability of the groups of evaluators. 

Variables 

Laypeople 

N=46 

Dentists 

N=67 P 

Mean  SD Mean  SD 

Age (years) 32.83 10.21 34.81 8.98 0.279 T 

Sex 

Female 

Male 

 

27 

19 

 

42 

25 

X2 =0.18 

DF=1 

p=0.669 α 

T Independent t test 
α chi-square test 
 
 
 
Table V. Comparison of the groups of evaluators (independent t test). 

Profile 

attractiveness 

Laypeople 

N=46 

Dentists 

N=67 P 

Mean  SD Mean  SD 

Initial (T1) 3.52 2.66 3.41  2.46 0.169 

Final (T2) 4.76 2.79 5.08 2.59 0.000* 

* Statistically significant for p<0.05 
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Orthodontic treatment of anterior open bite: Comparison of smile 

attractiveness in patients treated with surgical and compensatory 

protocols  

ABSTRACT  
 
Objective: To evaluate the smile attractiveness between the different protocols 

for treating the anterior open bite. Methods: The sample consisted of 30 patients 

with anterior open bite treated with or without extractions divided into two groups, 

according to the treatment performed: G1- Surgical group, consisting of 15 

patients (9 female; 6 male) with mean initial age of 20.53 years (SD=4.72) treated 

with fixed appliances and orthognathic surgery for a period of was 2.65 years 

(SD=0.58). The mean open bite severity was 4.33mm (SD=1.28). G2- 

Compensatory group, consisting of 15 patients (9 female; 7 male), with mean 

initial age of 20.01 years (SD=4.17), treated only with fixed appliances for a mean 

period of 2.55 years (SD=0.87). The mean open bite severity was 3.64mm 

(SD=0.96). The smile attractiveness was evaluated in black and white 

photographs of posed smiles taken before and after treatment, with a numerical 

rating scale from 0 to 10, with 0 being the least attractive and 10 the greatest 

smile attractiveness. The smiles were evaluated in a questionnaire by 116 

participants, 53 dentists (mean age 31.70 years, SD=7.80) and 63 laypeople 

(mean age 36.08 years, SD=12.20). Intergroup comparison was performed with 

independent t-test. Results: In both groups, surgical and compensatory, there 

was a statistically significant improvement of the smile attractiveness with 

treatment. The dentists were more critical in the evaluation of the initial smile 

attractiveness. In the final stage, the laypeople and the dentists judge similar the 

smile attractiveness. Conclusion: Both surgical and compensatory treatments 

produce equally satisfactory results in terms of smile esthetics, however, at the 

end of the treatment, the surgical group showed greater attractiveness than the 

compensatory group. 

 
KEYWORDS: Orthodontics; Open bite malocclusion; Attractiveness; Smile. 
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INTRODUCTION 

In current orthodontic therapy, one of the main objectives is to improve facial 

aesthetics,1-3 and one of the facial characteristics that most positively influence 

attractiveness is the smile.4 However, facial disharmonies in the vertical plane 

are more difficult to be treated and less stable, according to their severity, etiology 

and stage in which treatment is introduced. Among these, one that challenges 

professionals is the anterior open bite, which should be corrected as early as 

possible, providing a simpler therapy and a more favorable prognosis. But the 

treatment is not always performed at the ideal stage and when this occurs, there 

is usually a greater skeletal factor in its composition, which suggests, in many 

cases, the association of a surgical treatment simultaneously with the orthodontic 

one or often in a compensatory orthodontic treatment.5 In general, this 

malocclusion, in addition to causing changes in the individual's aesthetic aspect, 

makes it difficult to apprehend and cut food and also impairs phonemes.6  

Difficulties in treating patients with dental and skeletal disorders associated 

with vertical discrepancies are a consensus in the orthodontic literature.7 

Although open bites caused by dental factors are relatively easy to correct and 

demonstrate favorable results, open bites with skeletal components are generally 

more difficult to treat with less stable results.8,9 Environmental factors, including 

poor neuromuscular function of the lip or tongue, poor tongue posture and airway 

obstruction can also increase the risk of open bite.8-11 

Thus, the reduction in the vertical dimensions obtained with the closing of 

the open bite and the consequent anterior mandibular projection facilitates a 

greater sealing between the tongue and the palate, through minimal muscle 

activity at rest, and leads to a significant oropharyngeal airway increase. 

Retroglossal volume increases considerably and the shape of the airways 

becomes less elliptical after closing the anterior open bite. 12  

Anterior open bite cases are very difficult to treat satisfactorily because of 

their multifactorial etiology and their very high relapse rate. Dependent on the 

origin of the anterior open bite malocclusion and the patient’s age, there are 

several treatment possibilities ranging from deterrent appliances, high-pull 

headgear, fixed appliances with and without extractions to orthognathic surgery, 

and skeletal anchorage with miniplates or miniscrews.13 
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The smile arc should be defined as the relationship of the curvature of the 

incisal edges of the maxillary incisors and canines to the curvature of the lower 

lip in the posed smile. The ideal smile arc has the maxillary incisal edge curvature 

parallel to the curvature of the lower lip upon smile; the term consonant is used 

to describe this parallel relationship.14 

Dental assessment consists of verifying the occlusion type, dental crowding, 

incisor inclination, presence of anterior open bite or deep bite, posterior cross-

bite, and arch coordination.15 Soft tissue evaluation includes both static and 

dynamic assessment. The following findings are noted: proportion of the face 

(rule of thirds), facial profile, nasolabial angle, mentolabial fold, interlabial gap, 

resting lip posture, mentalis strain, presence of gummy smile, anterior teeth show 

at rest and during smile, as well as an assessment of the smile arc.14,15 

 

Smile esthetics after orthodontic treatment 

In addition to the effects on the airways after open bite treatment, it is known 

that this malocclusion also causes changes in the individual's aesthetic 

appearance. To check if the smile's aesthetic increases with orthodontic 

treatment, Maclkey16 conducted a study using pre- and post-treatment 

photographs in an oblique view of smiles. Five orthodontists and 6 parents 

evaluated 160 and 168 individuals, respectively, using a 5-point scale. There was 

a definite improvement, in the average of points, as a result of orthodontic 

treatment. The author, however, did not show any inferential statistics. In the 

evaluation of smile aesthetics, many variables are present and some are beyond 

orthodontic control.17  

There is a close relationship between physical appearance and social 

attractiveness, and the face was considered the most important part of the body 

that regards attraction. The face is a stronger indicator of attractiveness in 

interpersonal communications.18  

In a recent study by Sriphadungporn19, it was stated that the most attractive 

smiles for laypeople were smiles with a 1–2-mm central to lateral incisor edge 

level difference. This is probably because laypeople are not as sensitive to such 

minor discrepancies as orthodontists, as also shown by Machado et al.20 This 

study also found that laypeople were more tolerant of minor discrepancies by 

ranking altered smiles with higher scores. 
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The objective of orthognathic treatment is to correct the functional and 

aesthetic impairments of dentofacial deformities through combined orthodontic 

and surgical efforts.21 Orthognathic therapy focuses on the treatment of 

dentofacial discrepancies which are beyond the scope of conventional 

orthodontic treatment, particularly severe Class II and Class III, anterior open bite 

or facial asymmetry.22 The objective of orthognathic treatment is to correct the 

functional and aesthetic impairments of dentofacial deformities through combined 

orthodontic and surgical efforts. While patients may present to an orthognathic 

clinic for several reasons, improvement of facial appearance constitutes a prime 

concern.21,23-26. 

In 2017, Patcas investigated factors that motivate patients to seek 

orthognathic treatment, assessed how confident patients were that they would be 

satisfied with the outcome of treatment, and explored possible influencing 

factors.24 The results concur with previous investigations which have identified 

functional and aesthetic factors to be the main reasons for patients undergoing 

orthognathic treatment.24 Function, aesthetics and psycho-social aspects of life 

have been found to improve after treatment.24 One finding that was evident in 

both centers of the said study was that females were more likely to be motivated 

by improvements in facial aesthetics than males. This observation is in 

agreement with previous investigations with European patients27 but is in contrast 

with published data for an Asian population, in which improvement in facial 

aesthetics was considered equally important for both genders.24,28  

The effects after orthodontic treatment of the open bite, whether in surgical 

or compensatory treatment, are well defined in the scientific literature.12,29-31  

However, there is still a deficiency in the literature regarding the evaluation of the 

attractiveness of the smile between the different treatment protocols of the 

anterior open bite. 

Much research has been devoted to accurately evaluating the aesthetic 

outcome of orthognathic treatment.21 Improvements in facial appearance have 

been studied based on self-reported scores of patients21,32-34 or orthodontists and 

maxillofacial surgeons appraising the changes in soft tissue proportions and 

facial aesthetics21.35,36 However, all historical approaches fall short of adequately 

addressing the assessment of social attractiveness21,36. 
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Patcas demonstrated that orthognathic treatment significantly improves 

facial attractiveness, both in males and females.21 Concerning age appearance, 

people with severe malocclusions looked older than their real age, an observation 

more accentuated in males. Orthognathic therapy was able to reduce, but not to 

bridge, the gap between apparent and real age.21 

The facial change following combined orthodontic and surgical treatment of 

class III malocclusion contributes to the judgment of the personality of an 

individual.36 In a study by Jesani, findings support previous research that 

suggests poor dental and facial appearance exerts a negative influence on the 

appraisal of social perception.36-41 

Few objective criteria exist for assessing attributes of the smile, establishing 

lip-teeth relationships as objectives of treatment,  or measuring the soft tissue 

outcomes of treatment.14 In orthodontic smile analysis, we usually evaluate the 

posed smile based on 2 major characteristics: the amount of incisor and gingival 

display and the transverse dimension of the smile.14 Smile esthetics can be 

influenced by dental components and by oral soft tissues.14,42 

Based on the above, this study aims to compare the attractiveness of the 

smile changes between the different protocols for treatment of the anterior open 

bite.  
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MATERIALS AND METHODS  

This was a retrospective study approved by the ethical committee of Bauru 

Dental School, University of São Paulo, Brazil (protocol number 

29996019.5.0000.5417). 

The sample calculation was based on 5% alpha and a 20% beta to detect 

a difference of 1 point in the smile attractiveness, with a standard deviation of 

0.9643 resulting in the need for 15 patients in each group. 

 

Sample characteristics 

Therefore, a retrospective sample of 60 photographs of 30 individuals (15 

treated surgically, 15 compensatory treated). Patients were selected from the 

files of orthodontists' practices in Bauru – SP. The patients were selected 

according to the following inclusion criteria: initial open bite malocclusion; treated 

with orthognathic surgery; orthodontically treated without extractions or with 2 or 

4-premolar extractions; initial and final orthodontic records in good conditions. No 

profile or cephalometric characteristic was considered as inclusion criteria. 

Patients were divided into 2 groups according to the treatment protocol: 

surgical (n=15) and compensatory (n=15). 

The Surgical group (Group 1) comprised 15 subjects (9 male, 6 female) at 

an initial mean age of 20.53 years ± 4.72 years old, treated with fixed orthodontic 

appliance followed by orthognathic surgery, for a total mean period of 2.65 years 

± 0.58. The mean open bite severity was 4.33mm ± 1.28mm. Three patients 

presented Class I malocclusion, three presented Class II malocclusion and nine 

patients presented Class III malocclusion. 

The Compensatory group (Group 2) comprised 15 subjects (6 male, 9 

female), at an initial mean age of 20.01 years ± 4.17 years, treated only with fixed 

orthodontic appliance, for a total mean period of 2.55 years ± 0.87 years. The 

mean open bite severity was 3.64mm ± 0.96mm. One patient presented Class I 

malocclusion, six presented Class II malocclusion and eight patients presented 

Class III malocclusion. 
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Treatment protocol 

Treatments were performed with fixed edgewise appliances, with 0.022 x 0.028-

inch conventional brackets. Wire sequences including initial 0.016-inch Nitinol, 

followed by 0.018, 0.020, and 0.018 x 0.025 or 0.019 x 0.025-inch stainless steel 

archwires (3M Unitek, Monrovia, Calif) were used during treatment. Accentuated 

and reversed curves of Spee were used to correct deep overbites. In the 

compensatory group, intermaxillary elastics were used to close the open bite. 

Patients treated with extractions for overjet and Class II canine correction the 

anterior teeth were retracted “en masse” with the use of rectangular archwires. In 

the surgical group, bimaxillary surgeries with maxillary impaction were performed. 

Depending on the type of malocclusion in the anterior segment, mandibular 

impaction or maxillary advancement was performed. 

 

Smile evaluation 

Smile photographs were taken of each patient at the pre- (T1) and 

posttreatment (T2) stages. The photographs were taken by the same investigator 

with the same camera (Nikon D80 with 100mm macro lens, Nikon, Japan), with 

the same distance from the camera to the face of the patient, and standardized 

natural head position and the patient looking forward.42-44  

The images were cut in PhotoshopCS6 with an 18x13cm template to show 

only the mouth area. Facial blemishes and facial hair were removed from the 

smiling photographs. Then, the images were changed to black and white to mask 

any changes that could influence the assessment. All images had 300 dpi 

resolution and TIF format. 

To evaluate the attractiveness of the smile, two types of evaluators will be 

chosen: laymen and dentists. In this study, the layman was defined as an 

individual without formal education in dentistry or dental hygiene. The dentist was 

considered to be a dental surgeon who has completed the graduate course in 

dentistry. Each layman and dentist received a message or email inviting them to 

participate in the research through a Google Forms link. All data were stored in a 

database accessible via the internet, only by the researcher. 

The smile attractiveness was evaluated by a numerical rating scale from 0 

to 10, with 0 being the least attractive and 10 being the most attractive smile. The 

evaluators were able to view the photographs for as long and as often as they 
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wish and change the responses if necessary. Support and answers to possible 

questions of the evaluators were provided. 

The smiles were evaluated in a questionnaire by 116 participants, 53 

dentists (mean age 31.70 years, SD=7.80) and 63 laypeople (mean age 36.08 

years, SD=12.20). 

 

Error study 

To evaluate the precision of the evaluators in rating the smile 

attractiveness of the questionnaire, two smile photographs were randomly 

repeated throughout the questions, and the Intraclass correlation coefficient 

(ICC) was used.45  

 

Statistical analysis 

 

The normality of data was checked with the Shapiro-wilk test. 

Intergroup comparability of the initial age, treatment time and initial 

severity of open bite were performed with independent t tests and sex distribution 

and type of malocclusion were performed with chi-square test. 

Intragroup comparison of the initial and final stages was performed with 

dependent t tests. Intergroup comparison of the smile attractiveness was 

performed with independent t tests. 

The comparability of the age and sex distribution of the two groups of 

evaluators was performed with independent t and chi-square tests, respectively. 

The score of the initial and final smile attractiveness between the two groups of 

evaluators was compared with independent t tests. 

 Statistical analysis was performed with Statistica software (Statistica for 

Windows, version 12.0, Statsoft, Tulsa, Okla) and the results were considered 

significant for p<0.05. 

 
 

RESULTS 
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Intraclass correlation coefficients (ICCs) of the precision of the evaluators 

in rating the smile attractiveness varied from 0.84 to 0.94, indicating an excellent 

intra-rater agreement.46   

There was comparability of the initial age, treatment time, initial severity of 

open bite, sex distribution and type of malocclusion (Table I).  

 In both groups, surgical and compensatory, there was a statistically 

significant improvement of the smile attractiveness with treatment (Table II). 

 At the initial and final stages, the smile of the compensatory group was 

significantly less attractive than the surgical group (Table III). However, the 

improvement of the smile attractiveness with treatment was similar in both groups 

(Table III). 

The laypeople were significantly older than the dentists and there was 

comparability of the sex distribution between the groups (Table IV). The dentists 

were more critical in the evaluation of the initial smile attractiveness (Table V). In 

the final stage, the laypeople and the dentists judge similar smile attractiveness 

(Table V). 

 

DISCUSSION 

The influence of the open bite malocclusion treatment protocols on smile 

aesthetics was investigated in this study. It was assumed that the best treatment 

protocol was chosen for each patient at the time they were treated. It was not the 

aim of this study to investigate whether the treatment protocol applied to each 

patient was the best option. Therefore, intergroup comparisons of changes during 

treatment (T1-T2) were not evaluated. Many previous studies have described the 

effects of these treatments at the posttreatment stage.47-49  

The groups were well matched regarding the initial age, treatment time, 

initial severity of open bite, sex distribution and type of malocclusion. This helps 

to eliminate confusing variables when discussing treatment results. The type of 

malocclusion did not influence the results since the two groups had great 

comparability regarding the type of malocclusion. It was very important that the 

open bite severity was compatible between and this was accomplished, making 

both groups and the compatibility between them more reliable. 

 

Raters selection 
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 The judgment of aesthetics is something completely personal and 

subjective, with sociocultural influences. Therefore, concepts of beauty and 

attractiveness can vary widely. Thus, besides 53 general dentists, 63 laypeople 

from different professional backgrounds were included. This was planned to 

mimic the judgment and motivation of lay patients when seeking orthodontic 

treatment to improve their esthetics. 

 

Methodology 

An untreated open bite control group was not used in this study because 

the primary objective was to evaluate whether there were differences in smile 

attractiveness between the surgical and compensator protocols and not with the 

untreated malocclusion. Besides, previous studies have already demonstrated 

the treatment changes of the open bite treatment.48-50   

In the evaluation of smile aesthetics, many variables are present and some 

are beyond orthodontic control.51 To eliminate confusing variables, it was 

preferred to exhibit only the smiles in the esthetic evaluation instead of including 

the whole face. This reduces the possibility of grading the smiles by 

characteristics that are not under orthodontic control, such as race, age, facial 

hair, color of the lips, part of the nose, cheeks, and chin.52,53 It is important to 

focus on the esthetics of the smile without distracting the interviewees.54 

Conversion of color photographs to black and white is also important in the 

articles that judge smiles of different subjects because this procedure evens the 

skin shades of the sample and reduces the number of confounding factors.54  The 

groups were also compatible regarding age, treatment time, open bite severity, 

sex distribution and type of malocclusion (Table I). 

The analysis of the articles on the influence of orthodontic treatment 

suggests that a treatment modality alone cannot influence smile esthetics.54 

These results are expected because, in any group of subjects, there is individual 

variability—shape of the teeth, curl of the lips, and mouth expression—that could 

influence the smile perception as esthetically pleasing or not.54 Therefore, it is not 

the fact of treating the open bite surgically or compensatory that influences overall 

smile harmony but rather the correct indication of treatment modalities. 

 

Smile attractiveness 
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According to the raters, in both groups, surgical and compensatory, there 

was a statistically significant improvement of the smile attractiveness with 

treatment (Table II). This agrees with previous studies since it is known that 

orthodontic treatment promotes satisfactory improvement of the overbite, overjet, 

sagittal malocclusion, and facial appearance48,55,56 as it was expected after both 

surgical and compensatory treatment.55,56 The similarity in smile attractiveness 

among the groups may be consequent to the correct treatment protocol used in 

each patient. 

Whether surgical or compensatory treatment, when correctly indicated, 

usually improves facial attractiveness.43,57,58 The main issue is not about the best 

treatment, but the conditions under which each one is chosen.43,59  

 The improvement of the smile attractiveness with treatment was similar in 

both groups (Table III).  However, at the initial and final stages, the smile of the 

compensatory group was significantly less attractive than the surgical group 

(Table III). This could be expected since some patients when faced with the need 

for surgical treatment, are not willing to treat surgically for personal or financial 

reasons and end up opting for compensatory treatment. This result is important 

because it shows how important it is to debate the best treatment options 

considering their correct indication, but also the conditions under each one is 

chosen. It is accepted that esthetic considerations are paramount in planning 

appropriate and orthognathic treatment but that rigid rules cannot be applied to 

all cases.60 

The laypeople were significantly older than the dentists, and there was 

comparability of the sex distribution between the groups (Table IV). That has 

some implications because it is known that older people tend to be less critical in 

the evaluation of attractiveness.19,61 Older laypeople were found to be less critical 

when evaluating different smiles images compared to a younger group.19,61  

It was particularly relevant that the dentists were more critical in the 

evaluation of the initial smile attractiveness (Table V).  This is because laypeople 

are not as sensitive to minor discrepancies as dentists.20 On the other hand, in 

the final stage, the laypeople and the dentists judge similarly the smile 

attractiveness (Table V). As the orthodontics treatment finished and the smile 

approached an ideal esthetic, both dentists and laypeople judged similarly. 

Laypeople can identify various factors affecting smile esthetics.60 Perception is 
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defined as a cognitive process involving interpretation of a stimulus and 

recognition of the object producing a sensation.62 This process is based on earlier 

experience, and it represents the instrument by which one becomes acquainted 

with the environment.60  

The number of raters in the questionnaire could be considered a limitation 

of this study because they are representing part of a population, and a misguided 

sample may have sufficient power to determine an effect for one particular 

parameter.54 However, it should not interfere with the results since previous 

similar studies did not calculate the appropriate rater group size, and 

consequently, a minimum of 10 raters in each group was considered as an 

inclusion criterion, and we had a much larger number of evaluators in our study.54 

 

Clinical implications 

Dentists must be aware of the advantages and disadvantages of each 

treatment protocol. The analysis of the final attractiveness comparison between 

laypersons and dentists once again suggests that a treatment modality alone 

does not influence smile esthetics.54 Therefore, it is not the fact that the open bite 

treated surgically or compensatory influences smile harmony but rather the 

correct indication of these types of treatment. 

 

CONCLUSIONS 

Based on the results of this specific study, it can be concluded that both 

surgical and compensatory treatments produce equally satisfactory results in 

terms of smile esthetics, however, at the end of the treatment, the surgical group 

showed greater attractiveness than the compensatory group, both for laypeople 

and dentists. 
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Figure legends: 

 

Figure 1: The 10-point numerical scale under each profile photographs and the 

question about each individual’s attractiveness.   
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Figure 1: The 10-point numerical scale under each smile photographs and the 

question about each individual’s attractiveness.   
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Table I. Results of intergroup comparability of initial and final ages, treatment 

time, initial severity of open bite, sex distribution and type of malocclusion.  

 

Variables 

GROUP 1 

Surgical 

n=15 

GROUP 2 

Compensatory 

n=15 

P 

Mean (SD) Mean (SD) 

Initial age (years) 20.53 (4.72) 20.01 (4.17) 0.745 T 

Treatment Time (years) 2.65 (0.58) 2.55 (0.87) 0.697 T 

Open bite severity (mm) 4.33 (1.28) 3.64 (0.96) 0.106 T 

Sex 

Males 

Females 

 

9 

6 

 

6 

9 

X2=1.20 

DF=1 

p=0.273 α 

Type of malocclusion 

Class I 

Class II 

Class III 

 

3 

3 

9 

 

1 

6 

8 

X2=2.06 

DF=2 

p=0.357 α 

 *  T  independent t test;  α chi-square test 

 

 
 

Table II. Results of intragroup comparison of the initial and final smile 
attractiveness (dependent t test). 

Smile 

attractiveness 

Initial (T1) Final (T2) 

p 

Mean SD Mean SD 

Group 1 - 

Surgical 
3.46 2.56 6.03 2.32 0.000* 

Group 2 -

Compensatory 
2.84 2.27 5.39 2.40 0.000* 

* Statistically significant for p<0.05 
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Table III. Results of intergroup comparison of the smile attractiveness 
(independent t test). 

Smile 

attractiveness 

GROUP 1 

Surgical 

n=15 

GROUP 2 

Compensatory 

n=15 
p 

Mean SD Mean SD 

Initial (T1) 3.46 2.56 2.84 2.27 0.000* 

Final (T2) 6.03 2.32 5.39 2.40 0.000* 

Treatment 

changes 

(T2-T1) 

2.57 2.90 2.55 2.52 0.862 

* Statistically significant for p<0.05 
 
 
 

Table IV. Results of comparability of the groups of evaluators. 

Variables 

Laypeople 

N=63 

Dentists 

N=53 P 

Mean  SD Mean  SD 

Age (years) 36.08 12.20 31.70 7.80 0.026* T 

Sex 

Female 

Male 

 

31 

32 

 

31 

22 

X2 =1.00 

DF=1 

p=0.318 α 

* Statistically significant for p<0.05 
T Independent t test 
α chi-square test 
 
 
 

Table V. Comparison of the groups of evaluators (independent t test). 

Smile 

attractiveness 

Laypeople 

N=63 

Dentists 

N=53 P 

Mean  SD Mean  SD 

Initial (T1) 3.49  2.64 3.10  2.45 0.001* 

Final (T2) 5.86 2.56 5.66 2.39 0.082 

* Statistically significant for p<0.05 
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4 DISCUSSION 
Previous studies have discussed the profile changes of surgical and 

compensatory treatments of the open bite malocclusion.(DENNY; 

WEISKIRCHER; DORMINEY, 2007; CHU; BERGERON; CHEN, 2009; 

CUNNINGHAM; JOHAL, 2015; CRUZ-ESCALANTE et al., 2017) However, a 

direct comparison of the treatment changes between these two different protocols 

has not been reported.  

The main focus of this study was to compare the attractiveness effects 

between surgical and compensatory protocols among themselves and in relation 

to different evaluators. It was assumed that the best treatment protocol was 

chosen for each patient at the time they were treated. It was not the aim of this 

study to investigate whether the treatment protocol applied to each patient was 

the best option. Therefore, intergroup comparisons of changes during treatment 

(T1-T2) were not evaluated. Many previous studies have described the effects of 

these treatments at the posttreatment stage.(DENNY; WEISKIRCHER; 

DORMINEY, 2007; CUNNINGHAM; JOHAL, 2015) Since facial attractiveness is 

determined by a set of different facial attributes adequately arranged,(FLORES-

MIR et al., 2004; BERTO et al., 2009; JANSON et al., 2015) no specific soft-tissue 

cephalometric variable was correlated in profile attractiveness in this study.  

 

Methodology 

Facial aesthetics concepts can vary widely because it is subjective and 

personal.(JANSON et al., 2015) To measure facial aesthetics, wide and different 

groups' opinions should be considered.(KOCADERELI, 2002; NAINI; MOSS; 

GILL, 2006; JANSON et al., 2015) Therefore, besides the 67 dentists, 46 

laypeople from different professional areas were included. 

The survey conducted through a website enabled a randomized order of 

evaluations for each rater.(JANSON et al., 2011) To avoid an exhausting process, 

they were able to observe the images as many times as they wanted, revise their 

assessments if necessary, independently, and without time 

constraints.(MCNAMARA et al., 2008; MENDES et al., 2019) 

The 10-point numerical scale(JANSON et al., 2011) provided a simple, 

non-suggestive method of evaluation, reporting precisely and quantitatively the 
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raters' opinions.(JANSON et al., 2015) Reliability was ensured because no effort 

was made to guide the evaluation with attractive or unattractive 

examples.(JANSON et al., 2015; DOURADO et al., 2021)  

The groups were comparable regarding pretreatment, treatment period, 

open bite severity, sex distribution and initial malocclusion (Table I). This helps 

to eliminate confusing variables when discussing treatment results. The type of 

malocclusion did not influence the results since the two groups had great 

comparability regarding the type of malocclusion. It was very important that the 

open bite severity was compatible between and this was accomplished, making 

both groups and the compatibility between them more reliable.  

 

Facial attractiveness 

Both groups showed statistically significant improvement of the profile 

attractiveness in the posttreatment period (Table II). This was expected since it 

is known that orthodontic treatment promotes improvement in the sagittal 

maxillomandibular relationship,(COZZA et al., 2005b; DENNY; WEISKIRCHER; 

DORMINEY, 2007) as it was expected after both surgical(LELLO, 1987; 

SOLANO-HERNÁNDEZ et al., 2013)  and compensatory treatment.(COZZA et 

al., 2005b; DENNY; WEISKIRCHER; DORMINEY, 2007; CRUZ-ESCALANTE et 

al., 2017) The similarity in profile attractiveness among the groups may be 

consequent to the correct treatment protocol used in each patient. 

Whether surgical or compensatory treatment, when correctly indicated, 

usually improves facial attractiveness.(BOLEY et al., 1998; LIM; KO; HWANG, 

2008; JANSON et al., 2015) The main issue is not about the best treatment, but 

the conditions under which each one is chosen.(BOWMAN; JOHNSTON, 2000; 

JANSON et al., 2015) 

Before treatment, the profile of the surgical group was significantly less 

attractive than the profile of the compensatory group (Table III). This is expected 

since surgical cases are usually more severe not only in the malocclusion severity 

but also in the profile attractiveness deficiency. The surgical group also presented 

a more attractive profile than the compensatory group at the final stage (Table 

III). Because orthognathic surgery works not only with dental corrections but also 

with the possibility of completely changing the soft tissue profile, unlike 

compensatory treatment and its limitations, this was predictable in the evaluation. 
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This could suggest that the surgical treatment of the open bite malocclusion had 

greater esthetic effects than the compensatory treatment. 

The laypeople and dentists judged similarly the initial profile attractiveness 

(Table V). That has some implications because the present results show that 

even though laypeople may not be able to differentiate between the morphology 

of malocclusions, they are perfectly able to categorize them as unaesthetic. This 

ability to judge an unattractive profile is usually the main motivation for a lay 

patient to seek orthodontic treatment, even more so surgical treatment.(BAILEY 

et al., 2001)  

For the final profile attractiveness, the laypeople were more critical than 

the dentists, assigning significantly lower scores to the subjects' attractiveness 

(Table V), likewise previous results.(BOWMAN; JOHNSTON, 2000; JANSON et 

al., 2015) These different views may be due to their different ages and sex. 

Laypeople group, slightly younger than the professional group, might have been 

less tolerant to what they considered lack of attractiveness. Professional raters, 

slightly older and quite used to accurate facial analysis, probably valued individual 

attributes that the lay ones did not. (TOLE et al., 2014; JANSON et al., 2015)   

The results of this present study emphasize the importance of taking into 

account the viewpoint of the patient and ordinary people in the esthetic goals 

when planning and executing the orthodontic treatment. It was particularly 

relevant that laypeople appeared to be more judicious when rating a facial profile 

than general dentists.  

 

Clinical implications 

Strategies for open bite malocclusion treatment, whether in surgical or 

compensatory protocols, should consider important criteria such as facial 

appearance, malocclusion severity, patient age, available space for third molars, 

mechanical efficiency, and the challenges offered by each device or treatment 

protocol. 

The similarity in profile attractiveness among the groups may be 

consequent to the correct treatment protocol used in each patient. Both surgical 

or compensatory treatment, when correctly indicated, usually improves facial 

attractiveness.(JULIE-HEIDE-MIYAZAKI WATANABE; DE FREITAS; 

CANÇADO, 2020) The main issue is not about the best treatment, but the 
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conditions which each one is chosen.(BOWMAN; JOHNSTON, 2000; JANSON 

et al., 2015) As laypersons were more critical for the assessment, it means that 

they are attentive to the beauty of the face, and we as professionals must be 

prepared to correctly explain the different treatment modalities and the esthetic 

effects arising from it, especially in borderline cases. 
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5 CONCLUSION 

Based on the results of this specific study, it can be concluded that: 

• At the final stage, the surgical group presented a more attractive and a 

greater improvement of the profile attractiveness than the compensatory 

group.  

• The laypeople and dentists judged similarly the initial profile 

attractiveness.  

• For the final profile attractiveness, the laypeople were more critical than 

the dentists. 

• Both surgical and compensatory treatments produce equally satisfactory 

results in terms of smile esthetics, however, at the end of the treatment, 

the surgical group showed greater attractiveness than the compensatory 

group, both for laypeople and dentists. 
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ANNEX A. Ethics Committee approval, protocol number 

29996019.5.0000.5417 (verso). 
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ANNEX B. Patient´s informed consent exoneration (front). 
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