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Aim: This study aimed to compare the esthetic perception 
of profile silhouette of pictures of class II patients before and 
after treatment (extractions or mandibular advancement), 
according to a visual analog scale (VAS) among orthodontists, 
general dentists and lay people. Methods: A presentation of 18 
class II adult patients silhouette was shown to three groups of 
participants (25 orthodontists, 25 general dentists, and 25 lay 
people) in two phases in an cross-sectional survey study. An initial 
presentation pre-treatment and a second one post-treatment, 
one month later. The presentation consisted of nine pictures of 
four extractions orthodontic cases (two maxillary premolars and 
two mandibular premolars): five males, four females, and other 
nine pictures with a dentoalveolar mandibular advance (Forsus® 
and/or class II elastics): four males, five females. To compare 
pre and post-treatment scores, an ANOVA test was performed. 
Independent variables studied were: sex, age, and previous 
or present orthodontic treatment of participants. Results: 
A total of 75 of evaluators scored 18 patient profiles before 
and after treatment. In the three groups, the post treatment 
silhouette scored significantly higher. Advancement treatment 
scored significantly higher than extractions, especially among 
lay people. Orthodontist gave the lowers score regardless of 
treatment. No differences were found between male and female 
scoring (p>0.05). The participants between 30-39 years old gave 
higher scores than other age groups(p<0,05). Conclusion: In our 
sample, class II orthodontic treatments did always improve 
esthetic perception of patients profile. Advancement treatment 
achieved a better esthetic perception than extractions, especially 
among lay people.

Keyword: Orthodontics. Malocclusion, Angle Class II. Esthetics. 
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Introduction

The controversy remains in literature as to whether lay people or orthodontics, general 
dentist, and other dental professionals agree on their perception of facial attractive-
ness. According to Peretta et al.1, a symmetrical face is more attractive.

The skeletal Class II malocclusion is most often found in orthodontic practice after 
class I, according to Profitt2 and Simmons et al.3 with a prevalence of 15% in the popu-
lation. In non-growing patients with skeletal class II discrepancies, the orthodontist is 
often faced the choice of either carrying out surgery or camouflage treatment. In this 
scenario, orthodontists have two dentoalveolar treatment choices, class II extractions 
or class II advancement devices (Forsus® device, class II elastics).

Modern society places a strong emphasis on physical attractiveness and facial 
beauty. The face remains one of the key features for determining human physical 
attractiveness4. One reason that motivates patients to seek orthodontic treatment is 
to improve facial aesthetics. Orthodontic treatment can influence facial aesthetics in 
a number of different ways, including well-aligned teeth5,6, an attractive smile6,7 and a 
pleasing facial profile7-9.

Subsequently, several studies have evaluated lip profile preferences8,9, where ortho-
dontists and lay people have been requested to choose what they consider as most 
pleasant from groups of pictures or silhouettes profiles.

Peck and Peck9 in 1970, found that public preferred profiles with lips that were 
consistently fuller and more prominent, which are considered as ideal by orthodon-
tists. According to Yehezkel and Turley10 cephalometrics standards show that the 
public now prefers a more complete and more convex facial profile. Foster et al.11 
found that lay people chose profiles with fuller lips in children than in adults, what 
is consistent with the fact that lip profiles became more retruded with age, and 
were preferred over slightly fuller lips. Czarnecki et al.12 also reported that sub-
jects preferred fuller women lips, but said that lips were closer and linked to the 
positions of the nose and chin.Subjects prefer a profile of protruded lips with a big 
nose and advanced chin. Lai et al.13 supported the importance of balancing the 
relations of the nose and lips. Abu Arqoub and Al-Khateeb14 stated that images 
with increased lower facial proportions were considered less attractive than cor-
responding images with reduced lower facial proportions, and those with Class II 
profile features were considered to be less attractive than corresponding images 
with Class III profile features.

Lips and chin are paramount to orthodontic patients to decide whether extract or not. 
These principles have become commonly accepted and used in contemporary ortho-
dontic treatment planning.

The aim of this research was:

Firstly, to evaluate and score the differences, on a scale visual analog (VAS), of the 
perceived attractiveness among orthodontists, general dentists, and those outside 
field of the dental sciences, in class II patients, between the beginning and the end 
of treatment.
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Secondly, to compare how score changes a visual analog scale (VAS) of perceived 
attractiveness was used to compare between treatment with extractions and treat-
ment with mandibular advancement among class II patients prior to the start and at 
the end of treatment time.

Materials and methods
The present study was approved by the Committee of Ethics in Research of Alfonso 
X University (Madrid, Spain) (protocol approval no. 2015-44/011) , All participants 
signed an informed consent form.

Sample size was calculated based on a pilot study. A minimum of 25 subjects was 
required for each group of evaluators (orthodontists, dentists and laypeople) This 
cross sectional survey study consists of two populations: patients and reviewers.

Patients population: the study population consisted of photographs of patients who 
were treated with orthodontics and presented skeletal Class II malocclusion (accord-
ing to cephalometric Steiner ANB). 

Inclusion criteria were:

• Patients with skeletal class II.

• Patients treated either with extraction or advancement mandibular devices 
(Forsus® and or class II elastics in adults).

• Patients between 13 and 35 years old. As they were only silhouette tracings, the 
age of the patients could not be known by the participants.

• Evaluations of facial profiles were made from tracings of the soft tissue contour 
obtained from the lateral cephalograms from the G´ point to the Me point. Tra-
cings were scanned in JPEG format, at a 1:1 ratio, with 300 dpi, using an Office-
jet 6500 scanner. The Frankfurt plane was oriented parallel to a true horizontal 
plane, and tracings were filled with black color using Photoshop© CS6 software 
(Adobe Systems).

Inclusion criteria were:

• Patients with skeletal class I or class III.

• Patients not treated either with extraction or advancement mandibular devices 
(Forsus® and or class II elastics in adults) 

• Patients younger than 13 or older than 35 years old ).

• Participants were divided into three groups: 

Group I: Orthodontists of Master of Orthodontics at Alfonso X el Sabio University 
(Madrid, Spain)

Group II: dentists of the Clinic of Dental Specialties at Alfonso X el Sabio University 
(Madrid, Spain).

Group III: Patients attending the Clinic of Dental Specialties at Alfonso X el Sabio 
University (Madrid, Spain).
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The dependent variable of the study was the aesthetic perception of the profile of 
patients with skeletal class II malocclusion assessed by a VAS scale of 0 to 10 (0 less 
attractive, 10 most attractive silhouette). 

Independent variables 

The studied independents variables were:

• Sex.

• Facial Biotype : according to Ricketts cephalometric study.

• The initial and final incisors inclination, given the involvement they have on the 
degree of protrusion or retraction of lips.

• Patient age in years. 

The independent variables were considered for the group of evaluators were:

• Sex.

• Age of the evaluators.

• Orthodontic treatment of the participant (previous, at the time of the survey or 
non-orthodontic treatment at all) :

All the patients were treated with one of this two options:

• Patients treated with class II advancement device. Within this group patients tre-
ated with Forsus® were inlcuded.

• Class II skeletal patients treated with extractions of first upper and lower premo-
lars (teeth 1.4, 2.4, 3.4, 4.4). And at the end of treatment which ended in molar and 
canine Class I.

Patients’ pictures were obtained from the medical records owned by the Master of 
Orthodontics clinic at Alfonso X el Sabio University (Madrid, Spain) since 2005. All 
patients had previously signed their consent for using their medical records for edu-
cational purposes and for publishing in dental journals or congresses.

Profile photos collected from the patients were taken with a Reflex device objective 
of 60 mm or more and ring flash described above. Those photos were taken with a 
manual mode camera photo with an ISO of 100 and F 10 or less inside a room with 
natural light without overexposure of light.

Once the photos were selected, they were cropped with Adobe Photoshop 6.0 version 
13 software package (Adobe Systems, San Jose, Calif) Among all the photos, only 
the outer contour of the profile photo, from the base of the bridge of the nose to the 
cervical region, was selected. Photos were cut in a way that the profile end result was 
a black line representing these outer contours describing the face of the patient on a 
white background.

A questionnaire was given initially to the three groups of examiners to score profile 
photos of the 18 patients pretreatment that afterward were treated Class II. Nine 
before advancement devises and extractions (Figure 1 and Figure 2) and other nine 
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before (Figure 3 and 4) and both, the questionnaire sheet to fill using a VAS visual 
scale and informed consent, were given to the participants before starting the study 
in the three groups.

Figure 1. Silhouette of advancement devices pre treatment.

Figure 2. Silhouette of advancement devices post treatment.

Figure 3. Silhouette of class II premolars extractions pre treatment.
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Figure 4. Silhouette of class II premolars extractions post treatment.

Participants were asked to evaluate the attractiveness of the presented silhouettes 
before treatment. A month later, the same participants were required to evaluate the 
presented silhouettes from the same patients after orthodontic treatment (extractions 
or dentaolveolar mandibular advancement).

Esthetics was evaluated through a Visual Analog Scale, where 0 was the lowest value 
(or the least aesthetic), and 10 was the highest (or the most aesthetic)

After collecting the pre-treatment profiles questionnaires, a second one was given to 
the same three groups one month later for post-treatment profiles evaluation.

Analysis  was carried out  using the SPSS software (v. 16.0, SPSS Inc., Chicago, IL, 
USA). Descriptive statistics was used to describe the distribution of data, and means 
and standard deviations were calculated. 

The following comparisons were also made:

Comparison of scores before and after treatment were performed by t test of Student 
for related samples, such as descriptive statistics mean and standard deviation (SD) 
of the difference of pre-post treatment is presented.

These comparisons have been made for the total assessments and separately for 
pretreatment and post-treatment assessments.

Comparison of the score of both treatments (Advancement vs extractions) by t test of 
student´s t-test for independent data. Comparisons were made in both, pretreatment 
and the post-treatment and in the difference between them, descriptive statistics as 
the mean (SD) are presented.

Comparison between categories of each of the variables that describe the evaluators 
were carried out with T-test for independent data if the variable is dichotomous (sex), 
or by analysis of variance ANOVA if the variable has tree or more categories (age, pro-
fession and background orthodontic).

The calculation of the sample size has been designed to detect differences in the 
aesthetic evaluation between groups of at least 1.5 points, considering a standard 
deviation of 1.9 points.
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The precision level (1-α) = 95%, and a statistical power (1-β) = 80%. A sample of 25 
evaluators will be required in each group.

This Comparisons are both pre and post-treatment and in the difference between 
them. Descriptive statistics such as the mean (SD) is presented and the adopted level 
of significance for this study was p<0,01.

Results
Differences between pre and post-treatment as well as differences between groups of 
evaluators (lay people, orthodontists and dentists) were evaluated. Significant differences 
were observed in the three cases (Figure 5) ie. Example: The mean (SD) score prior to the 
treatment was 4.8 (SD ±2.55) in treatments with “Advancement” and 3.3 (SD ± 2,17) in 
treatments with “extractions”, this difference was highly significant (p <0.001).

Orthodontists General Dentists Lay people

Pre advance

Post advance

Pre extractions

Post extractions

0,00 1,75 3,50 5,25 7,00

Mean 0 to 10 p = 0,01

Figure 5. Esthetic scoring as per evaluator group.

According to the sex of the evaluator.

The differences after-before treatment are significantly higher in both, the total sam-
ple, and separately in both treatments, with the highest score post-treatment.

Advancement patient scores are considerably higher in advance treatment, even 
before any intervention. In the case of male, the difference pre-post in extraction treat-
ment is significantly higher, while this difference has not been appreciated in the case 
of female patients.
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Only in pre-treatment of the total sample extraction and treatment of case, there are 
significant differences in scores associated with the sex of the evaluators, being male 
evaluators the ones who scored highest.

Depending on the age of the evaluator.

In all age groups, differences after-before are very significant in both, the total sample, 
and separately in both treatments, with the highest score after appropriate intervention.

In all age groups are scored higher in patients treated with advance, even before the 
intervention. Although there are some differences in scoring related to age, there is 
no clear trend.

According to the evaluator profession.

In all profession groups, differences after-before are (<0.0001) in both, the total sample, 
and separately in both treatments, with the highest score after appropriate intervention.

There are significant differences in scoring related to professional groups among 
patients treated with advance. These one got higher scoring than extraction treat-
ment, even before the intervention. Except in the case of “lay people” there is not rela-
tionship found with treatment in post-pre differences (Figure 6).

In most of the other comparisons, there are significant differences associated with 
the score given by profession group, being generally orthodontists. This group was 
the one giving the lowest scores.

Mean

0,0 1,5 3,0 4,5 5,0 p = 0,01

Both pre treatments

Both post treatment

Advance pre treatment

Extraction pre treatment

Advance post treatment

Extraction post treatment

Figure 6. Esthetic scoring as per treatments.

According to personal orthodontic experience of the evaluator.

Regardless of the personal dental knowledge, differences between after-before are 
very significant in both, the total sample, and separately in both treatments, with the 
highest score after treatment.
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In all groups, patients treated with advance scored higher. Only in the case of those 
who never had orthodontic treatment there is not direct link with the post-pre differ-
ences, being greater the difference in the case of extractions.

But for post-treatment evaluations in all other comparisons no significant differences 
in scores associated with the group of personal orthodontic experience were found.

Discussion
Mergen et al.15 found, as in our study, that most attractive profiles occurred 
post-treatment but they did not find any remarkable differences depending on the 
type of treatment.

Also according to Nomura et al.16, an attractive soft tissue profile greatly varies among 
ethnicities and continents. In Europe, the preferred profile is usually flat or slightly pro-
trusive. Therefore, extractions and advancement treatment could be both solutions 
that are socially accepted. Nevertheless, in our sample, although both treatments are 
considered esthetically accepted, advancement profiles were scored higher.

Peck and Peck9, A protruded lower lip was found more attractive in the case of female. 
However, the opposite happens for women´s upper lip, that feature is considered unat-
tractive, being attractive among men.

Cassia Molina de Paula et al.17 explain that the treatment of Class II patients per-
formed with a combination of mandibular protraction appliance and fixed corrective 
orthodontics, had a positive effect on how orthodontists and laypeople were perceiv-
ing facial silhouettes, being this effect more frequently identified by laypeople.

Moresca et al.18 focused on Class II malocclusion treatment using the Herbst appli-
ance, concluding that may produce a more esthetically improved facial profile silhou-
ette compared with the one using the Forsus appliance. Our results did not compare 
skeletal but only dentoalveolar advancement devices, though.

For Rocha et al.19 the orthodontic treatment of Class II division 1

malocclusion both with extraction of maxillary first premolars and with the Forsus 
appliance had positive effects on facial profile esthetics. This was evaluated by both 
lay examiners and orthodontists, who assigned greater scores to the posttreatment 
profile.

Both treatment protocols produced similar results on the facial profile esthetics. 

The group of orthodontists assigned higher scores to both pre- and posttreatment 
profiles than lay individuals, which is slightly different to our results.

In both studies18,19 results are similar to ours: Class II Treatment had positive effect in 
both cases.

In this same way, mandible advancement profiles produced more esthetic results 
than upper and lower extractions in our sample. 

Conversely, it has been reported that the great benefit of treatment by extraction is 
achieved in cases with a greater dental protrusion, marked crowding, and thick and 
protruded lips. However, in individuals presenting a thin upper lip and an increased 
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nasolabial angle at pretreatment, extraction may affect the upper lip positioning neg-
atively and increase the nasolabial angle20.

Orthodontists used to measure changes in lateral cephalometrics and to evaluate 
the sagittal plane of patients is skeletal class, molar or canine class. However, in real 
life and in everyday social interactions, orthodontic result is rated from a face to face 
interaction rather than from a lateral view.

One of the improvements that should be developed in the future would be assessing 
changes of patients profile treated with extractions or with mandibular advancement 
through CBCT. It would also be interesting to evaluate the atractiveness of a 3D profile 
patient before and after treatment with different treatment modalities trough a stereo-
photogrammetry system.

It would also be a good option to compare the profiles treated with molar distalization 
in class II or the differences between female and male patients, in order to know what 
treatment achieves the most attractive profiles among the three groups of examiners. 
Another study line to develop in the future could be applying this type of study in class 
III, class I with open bite or excessive overbite patients.

This study has some limitations. This study included patients with 13-year-old or 
older. However, orthognathic surgery is usually performed after the patient’s skeletal 
maturation period, which occurs in individuals aged 18 years. Thus, the perception of 
patients below this age by dental professionals may generates a bias assessment on 
the volume and position of the lip and chin. Also the extracted tooth may be an issued 
as differences in profile between first and second premolar extraction cases.

In our study, participants were asked to sit down and to fill in a paper form to carry out 
the study. This request may limit the motivation of certain evaluators that could have 
been reduced in case of using computerized questionnaire.

The fact that the study was only made up of 2D profile photos, could lead to think 
that a study with 3D photos could have been more suitable. Also the mood and state 
of mind of those evaluating at the time of giving scores could also have an effect 
on the results.

In conclusion, the difference scoring after-before treatment are significant, all pictures 
systematically scored higher after treatment.

Dentoalveolar advancement treatment is clearly preferred to extractions both in case 
of posttreatment. However, the advantage of the advance against extractions as to 
the difference in posterior and anterior to the intervention score, only becomes sig-
nificant in all evaluations in of the male group, laypeople and those who they never 
underwent orthodontic treatment.

Orthodontists treating class II patients should consider not only the esthetic but also 
the inclination of lower incisor, crowding, and the ability to cooperate during treatment 
among other concerns and have a thorough chat with the patients explaining in full 
detail the advantages and disadvantages of extractions and dentoalveolar advance-
ment. Having this said, both treatments offer an improvement in esthetics, that is 
slightly higher for non-extraction treatment.
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