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Objective: Evaluate the facial profile changes of orthodontic treatment with extraction of two upper first premo-
lars, from the perspective of orthodontists, dentists and lay people. 

Methods: Facial profiles of radiographs taken before and after treatment of 70 patients with Class II, division 1 
malocclusion were traced. The silhouettes of the 70 patients were randomly assembled in an album with, being two 
profiles on each sheet of the same patient. Then, 30 orthodontists, 30 dentists and 30 lay people chose the more 
esthetic facial profile (A or B), and the amount of change they perceived between the two profiles before and after 
treatment, according to a visual analog scale (VAS). 

Results: The results revealed that 83 examiners preferred the post-treatment profiles, and only three dentists and 
four lay people chose the profiles pre-treatment more frequently. Thus, the orthodontists often chose the profiles 
after treatment, followed by dentists, with no statistically significant differences found between dentists and lay 
people. There were significant differences within groups in the preference of pre- and post-treatment profile. Fur-
thermore, the three groups of evaluators indicated that pre and post-treatment profiles did not differ substantially. 

Conclusions: The treatment of Class II, division 1 malocclusion with extraction of two first premolars has a posi-
tive effect on facial profile esthetics.
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InTRODuCTIOn

For years, orthodontists have studied the soft tis-

sue profile in patients treated orthodontically, seeking 
facial harmony, and the correct dental positioning.16 
In the past, the esthetic facial profile was described 
very subjectively, and the concept of beauty would 
refer to the figure of the Greek God Apollo of Belve-
dere. But, the standards of beauty have changed pos-
sibly due to the mixing of races, global media, customs, 
religion and age; with stronger traits than the straight 
lines from the Greeks.

Facial appearance plays an important role when 
judging the self-attractiveness and also the devel-
opment of self-esteem.18 The perception of appear-
ance, especially of the face, affects mental health 
and social behavior with significant implications in 
the educational and professional areas, as well as in 
the emotional life.14

The Class II malocclusion may affect facial har-
mony in various degrees, according to the intensity 
of dental overjet and its interaction with the soft tis-
sues, interfering with the image and self-esteem of 
the patient. 1 Thus, the treatment of malocclusions 
is important for the social inclusion of the patient 
and it is of great interest to orthodontists, and the 
demand for treatment is significant in clinical orth-
odontic. This malocclusion is presented as the most 
common in orthodontic clinics around the world, 
reaching rates of 55%.7

Among the different treatments of Class II, Di-
vision 1, there is an alternative therapy, the extrac-
tion of two upper first premolars.5,24 The debate on 
extractions has lasted for many years and there are 
researchers in favor of no extraction, because they 
think that this form of treatment tends to flatten the 
face (with retruded lips). On the other hand, those 
in favor of extraction, assume that in the treatment 
without extraction lips are too protruded due to pro-
truded incisors.23

The literature on the extraction dilemma in ortho-
dontics is abundant and most studies show little soft 
tissue post-treatment alterations in patients with 
and without extractions.2,12 Although cephalometric 
studies exhibit differences mainly in dento-skeletal 
components among patients treated with and with-
out extraction, an important point would be to check 
the effect of these therapies in facial esthetics under 

the point of view of orthodontists, dentists and lay 
people, since the studies in this area are scarce.

The search for a balanced facial profile is a con-
stant challenge for orthodontists, who continue to 
debate the extraction issue to improve dento-skele-
tal relations. However, the literature is still short on 
the effects of extraction of two first premolars in fa-
cial esthetic profile in patients with Class II.

Therefore, knowledge about the possibilities of 
changes in facial profile resulting from this treat-
ment protocol is necessary for professionals in Or-
thodontics. 

This work aimed to evaluate the facial profile 
changes from orthodontic treatment with extrac-
tion of two upper first premolars, from the per-
spective of orthodontists, dentists and lay people.

MATERIAL AnD METHODS

The sample consisted of 140 lateral cephalo-
grams of 70 young Brazilians of both genders from 
the collection of the Centro Dental de Almeida Ro-
drigues - CORA. The lateral cephalometric radio-
graphs were obtained in the same X-ray device be-
fore installation and after removal of the appliance. 
The criteria for sample selection were based on the 
following characteristics:

1) Young patients showed initial Class II malocclu-
sion of dentoalveolar origin, without skeletal compro-
mise, assessed clinically and by means of study casts.

2) Caucasian, Italian, Portuguese and Spanish de-
scendants.

3) Lack of agenesis or loss of permanent teeth.
4) Treated with extraction of two upper first pre-

molars.
The 70 patients, 38 females and 22 males with 

Class II malocclusion, were treated with orth-
odontic pre-adjusted appliances (Straight Wire) 
Andrews prescription and 0.022 x 0.030-in slot fol-
lowed by extractions only in the upper arch (first 
premolars). All patients used transpalatal bar 
(TPA) in the first upper molars. The leveling of the 
dental arches was obtained with nickel titanium 
wire 0.014-in, 0.016-in, 0.016 x 0.022-in and 0.019 
x 0.025-in. After alignment and leveling stainless 
steel arches were installed 0.019. x 0.025-in with 
hooks on the mesial of maxillary canines and the 
retraction of the anterior block was performed 
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with sliding mechanics. After closing the spaces 

the intercuspation and finishing was obtained with 

0.019 x 0.025-in braided stainless steel arches. The 

appliances were removed after obtaining Class I 

canine occlusion, complete correction of overjet, 

overbite and tooth alignment.

Characteristics such as age of patients and dura-

tion of treatment are shown in Table 1.

Methods

After obtaining the lateral radiographs, we pro-

ceeded to the preparation of cephalograms and hand-

outs. The tracings were performed by a single re-

searcher (LBM) and checked by another (RRAP) in a 

darkened room, for identification of anatomical struc-
tures. Only the soft tissue profile silhouette was traced 
with a lead pencil on a 0.5 mm HB acetate paper “Ul-
traphan” 0.07 mm thick and 17.5 mm width and length, 
adjusted to the radiographs (Fig 1).

The tracings were scanned to the computer and a 
task of completing the profile was done in Corel Draw 
by a single computer technician. The two profiles (pre-
treatment) and (post- treatment) were inserted for 
each patient on the same sheet, but in a random order, 
ie, the initial profile could be to the right or left of the 
sheet (Fig 2). Thus, it was possible to assemble an al-
bum with all the silhouettes of the 70 patients.

Variable Mean value Minimum value Maximum value

Initial age 15.33a 12A 29.25A

Final age 18.15a 13.17A 32.67A

Treatment 

period
2.85a 1.08A 4.25A

Table 1 - Mean, minimum and maximum values of initial and final ages, 
and treatment duration.

Figure 1 - Anatomical drawing of the soft tissue 
profile.

Figure 2 - Silhouette of profiles pre-and post-treatment from the patient number 31.

31

Examiners and assessment method

A group of 90 evaluators participated in the survey 
in order to judge the profiles of each patient.

The evaluators were divided into three distinct 
groups:

» Orthodontists group: Comprised of 30 special-
ists in Orthodontics, 16 females and 14 males, mean 
age of 31.03 years.

» Dentists group: Consisting of 30 dentists with no 
orthodontic	 training,	 18	 females	and	12	males,	mean	

age	of	38.96	years.

» Lay group: Comprised of 30 people with no 
dental knowledge, classified as lay in the area. In this 
group,	12	were	male	and	18	female	and	the	mean	age	

was 33.63 years.
Each evaluator received an album containing the 

profiles of 70 patients with two profiles on each sheet 
(pre- and post-treatment of the same patient). 

A B
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Along with the album, the evaluators received in-

structions on how to answer, and a sheet for scores, in 

which the category to which they belonged to should 

be marked (layman, orthodontist or dentist), as well 

as gender and age. They were asked to indicate their 

preferences in relation to the profile (A or B) and the 
amount of change they perceived between the two 
profiles, according to a visual analog scale (VAS).

The visual analog scale used was characterized by 
a 100 mm line, where the demarcation at zero, at the 
left end, meant that the profiles contained in the same 
sheet were the same and in the opposite extreme, in 
the right end, that they were very different.

Statistical analysis

In order to verify the degree of similarity between 
the groups with regard to profile preferences pre- or 
post-treatment, a comparison was carried out by an 
analysis of variance test (ANOVA) and when statisti-
cally significant differences were found between the 
groups, the Tukey test was used.

In order to verify within-group differences in 
choosing the profile pre-or post-treatment, we used 
the paired t test.

To check the amount of noticeable difference be-
tween the pre- and post-treatment profiles result-
ing from the values attributed to the visual analogue 
scale the analysis of variance (ANOVA) was used, 
followed by Tukey’s test. In all analyses employed 
statistically significant results were considered for 
p ≤ 0.05 and p ≤ 0.001.

RESuLTS

The results showed that the three groups of evalua-
tors preferred more often the profiles after orthodon-
tic treatment (Table 2).

Only seven people, four belonging to the lay group 
and three from the dentists group, chose the profiles 
pre-treatment	 more	 often.	 All	 other	 reviewers	 (83)	

preferred the post-treatment profiles (Fig 1).

In order to verify the degree of similarity be-
tween the groups of evaluators, in relation to the 
profile preferences for pre or post-treatment com-
parison was carried out using the ANOVA analysis 
(Table 3). The comparison results indicated statisti-
cally significant differences between groups, being 
the group of orthodontists the one that more often 
chose the profiles after treatment, followed by den-
tists and finally, the laymen.

In order to verify intragroup differences in choos-
ing the pre- or post-treatment profile, the paired t 
test was used (Table 4). In evaluating preferences, 
assuming a total of 70 patients, orthodontists chose 
27 profiles pre- and 43 profiles post-treatment, the 
dentists 29 pre and 41 post-treatment and the lay 
people chosen 30 pre and 40 post-treatment and this 
difference was statistically significant.

To quantify the pre- and post-treatment profiles 
the visual analogue scale was used and then the re-
sults were submitted to the analysis of variance to see 
if there was agreement among the examiners (Table 
5). According to the VAS scale, the mean values as-
signed by orthodontists, dentists and by the laymen 
were not statistically significant different (p = 0.37). 
Although the evaluators had chosen, in most cases, 
the after treatment profile, they indicated that it did 
not differ substantially.

Table 2 - Evaluation of profile preferences (pre- and post-treatment) by 
three groups of examiners.

Table 3 - Results from the analysis of variance (ANOVA) applied to the profile preference among the three groups of evaluators.

GROUP
Pre-treatment 

Preference

Post-treatment 

preference

Total of 

patients
p

Orthodontists 27 43 70 0.00**

Dentists 29 41 70 0.00**

Lay people 30 40 70 0.00**

Preference %
Orthodontist 

(1)

Dentist  

(2)

Lay people 

(3)

ANOVA-P

1-2 1-3 2-3

Pre-treatment 38.04% 42.23% 43.14% 0.03* 0.00** 0.85

Post-treatment 61.95% 57.76% 56.85% 0.03* 0.00** 0.85

* Significant for p ≤ 0.05. ** Significant for p ≤0.01.

* Significant for p ≤ 0.05. ** Significant for p ≤ 0.01.
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Figure 3 - Distribution of preferences of examiners (n = 90). Figure 4 - Within-group comparison pre-and post-treatment.

DISCuSSIOn

The evaluation of the changes introduced by 

orthodontic treatment in the facial profile of pa-

tients treated with extraction of two upper first pre-

molars generates considerable interest.2 It is known 

that extraction of premolars is often chosen as al-

ternative4 for the treatment of patients with Class 

II division 1 malocclusion, once they no longer pres-

ent significant growth and have more severe over-

jet. However, studies on the effect of this treatment 

on the soft tissue are scarce.

The results of this study provided an insight re-

garding the perception of orthodontists, dentists and 

lay people about the amount of changes in the pro-

files before and after treatment in patients with Class 
II division 1 malocclusions. The results revealed that 
eighty-three evaluators of the three groups preferred 

the post-treatment profile and only three dentists 
and four lay people chose the pre-treatment profiles 
more often. On the preferences average, considering 
a total of 70 patients, orthodontists chose 27 pre-
treatment profiles and 43 post-treatment profiles, 
the dentists 29 pre and 41 post-treatment and lay-
men 30 pre and 40 post-treatment (Table 2).

Thus, in the opinion of the evaluators, treatment 
with extraction of first upper premolars produced a 
positive effect on soft tissue profile, for they chose 
the profiles after treatment more often. From this we 
can infer that this type of treatment has a beneficial 
effect on the esthetics of the facial profile.

Our results showed differences between the 
groups of evaluators in the preference after treat-
ment, statistically significant difference in the pro-
file evaluation performed by orthodontists (61.95%), 
compared with the group of dentists (57.76%) and 
laymen	(56.85%),	but	no	statistically	signiicant	dif-
ference between dentists and lay people. The analy-
sis of variance (ANOVA) denoted agreement between 
the	choices	of	dentists	and	lay	people	(p	=	0.85),	but	

a disagreement with orthodontists (p = 0.03 and 
p = 0.00, respectively). Thus it is clear that the higher 
the degree of information of the evaluator in the spe-
cific area, the greater the degree of criterion.

Similar results, regarding the discrepancy between 
orthodontists and lay people in the area, are observed 
in several studies. In a study15 on the preference of the 
soft tissue profile in young Caucasian, African and 
Asian descendents, the author did not observe corre-
lation between the evaluators’ opinions (orthodon-
tists, laymen and artists), demonstrating that the es-
thetic criteria, besides being subjective, are also per-
sonal. Another research17 carried out in order to assess 

Table 4 - Results from the paired t test applied by within-group prefer-
ence profile before and after treatment.

Table 5 - Results from the analysis of variance applied to the visual ana-
logue scale (VAS).

Group

Pre-

treatment 

preference

Post-treatment 

preference

Total of 

patients
p

Orthodontists 27 43 70 0.00**

Dentists 29 41 70 0.00**

Lay people 30 40 70 0.00**

Mean

Orthodontists 

(1)

Dentists 

(2)

Lay  

(3)

ANOVA – p

1-2 1-3 2-3

VAS 4.65 4.75 5.02
0.93 

ns

0.36 

ns

0.57 

ns

Pre-Pre-treatment

7

83

Post-treatment

Profile preference pre or post-treament

LaymenGeneral DentistOrthodontist

50

40

30

20

10

0

Post-

* Significant for p ≤ 0.05. ** Significant for p ≤ 0.01.
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facial profile preferences for the anteroposterior posi-
tion of the mandible showed that the preference of or-
thodontists also differed in relation to both lay groups 
(Caucasian and Japanese). Disagreements were also 
observed between orthodontist evaluators in stud-
ies of facial attractiveness,10,11 showing that lay people 
were less careful in the assessment of this issue. The 
results of studies2,3 on the effect of treatment with and 
without extraction showed that orthodontists demon-
strated a more accurate perception of small changes 
in facial profile. Moreover, in a study22 assessing the 
importance of the soft profile in esthetic, when lay and 
orthodontists were compared, it was found that ortho-
dontists took into greater consideration the facial pro-
file than lay people in the evaluation of facial esthetics. 
In researches25,13 on profile preference of the Turkish 
population and black women, respectively, there were 
statistically significant differences between the judg-
ments of laypeople and orthodontists.

Disagreeing with the results of this study, it was 
observed that23 orthodontists and laypeople perceived 
similarity between the profile changes after treat-
ment. Contrary also to the results of this research, 
another work21 did not denote significant differences 
between orthodontists and dentists. In researches6,19.20 
on the profile preference the authors indicated that all 
groups of evaluators were consistent in the judgment 
of the profiles. In the work16 on ratings of profile at-
tractiveness after treatment with functional appli-
ances, the three groups of evaluators (dental students, 
arts students and parents of patients), showed no dif-
ference in their judgments.

The results denote statistically significant differ-
ences within-groups, with a predominant choice for 
the facial profile after treatment in all groups. Thus, 
orthodontists preferred 43 pre-treatment profiles 
and 27 post-treatment indicating statistically sig-
nificant differences in this evaluation (p = 0.00). The 
same occurred with the dentists who chose more 
(p = 0.00) profiles after treatment (41) in relation to 
pre-treatment (29) and with the lay people, who had 
a preference of 40 post-treatment and 30 pre-treat-
ment profiles (p = 0.00).

The visual analog scale was used in this study 
to quantify the perception of evaluators in rela-
tion to the amount of similarities or differences 
between the facial profiles before and after treat-
ment. This method was endorsed by several inves-
tigators4,8,9,16,19,23 because of its simplicity and speed, 
being easily understood by the examiners and wide-
spread in literature. In this study the VAS scale was 
characterized as a 100 mm line, where zero repre-
sented that profiles contained in the same sheet 
were the same and in the opposite extreme, that 
they were very different.

The results from the evaluation of this scale 
were subjected to analysis of variance (ANOVA) to 
determine whether there was agreement between 
the values assigned by the three groups of evalu-
ators. These profiles indicated that pre and post-
treatment did not differ significantly, however, 
were not classified as the same. According to the 
VAS scale, the mean values assigned by the ortho-
dontists was 4.65 mm, by the dentists was 4.75 mm 
and 5.02 mm by the lay people, with no statistical-
ly significant difference between them (p = 0.37). 
Thus, although most reviewers have chosen the 
post-treatment profile, they did not identify major 
differences between the profiles before and after 
treatment.

Considering the results of this survey, it is noted 
that the assessment of facial profile should be a con-
tinuous learning process for orthodontists, since 
patients are increasingly concerned about the ef-
fect that orthodontic treatment can induce in facial 
esthetics. The opinion of patients should always be 
mandatory in orthodontic planning.

COnCLuSIOn

Based on the methods and analysis of results, it 
was possible to concluded that orthodontic treatment 
of Class II, division 1 malocclusion with extraction of 
two first upper premolars had a positive effect on fa-
cial profile esthetics, since orthodontists, dentists and 
lay people preferred the large majority of the profiles 
after orthodontic treatment.
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