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ABSTRACT
This study aimed to compare the perceived facial profile attractiveness of borderline class I malocclusion
patients after simulated first premolar extraction and non-extraction orthodontic treatment from the
perspective of Iranian orthodontists, general dentists and laypersons. Seven borderline class I patients were
chosen and the outcome of orthodontic treatment with and without extraction of the four premolars was
simulated using lateral cephalograms. Images showing the outcomes of extraction and non-extraction
treatments were placed next to each other pairwise and were shown to 12 Iranian orthodontists, 10 general
dentists and 21 laypersons. The observers were asked to score the images as 0 (least attractive) and 10 (most
attractive) the data were analyzed by ANOVA statistical analysis. The results demonstrated that the
orthodontists did not observe any difference in the profile attractiveness between extraction and non-extraction
treatments however, the general dentists and laypersons found the non-extraction profile more attractive. There
was a significant difference between the three observer groups regarding the profile attractiveness. The present
study may assist in understanding the demands of orthodontic patients to further meet their esthetic
expectations.
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INTRODUCTION
There is a general belief that orthodontic
treatment can affect facial profile attractiveness.
However, no consensus has been reached on the
best treatment modality to achieve ideal esthetics
[1]. Angle, in the early 20th century, only believed
in non-extraction orthodontic treatment [2]. He
believed that a balanced occlusion would lead to
facial adaptation and balance and presumed that
orthodontic appliances would reinforce bone
growth and there would be no need for tooth

extraction is required for certain types of
malocclusion. This controversy led to the
“extraction debate 1911” [1]. In the mid-1930, the
outcome of non-extraction orthodontic treatment
in some patients discouraged the clinicians and
they opted for extraction orthodontic treatment
[5]. However, this debate is still ongoing.
In general, the critics of premolar extraction
reason that premolar extraction compromises
facial esthetics, leads to a dished-in profile and
makes the nose appear bigger. They also believe
that this treatment compromises the condyles or
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even causes condylar pathologies in many cases
[1, 6]. According to Bowbeer, first premolar
extraction results in vertical dimension loss and
subsequent temporomandibular joint dysfunction
[6]. Nonetheless, extraction orthodontic treatment
is well accepted in several cases due to the longterm stability of results [7, 8]. According to
Bowman and Johmston [9], non-extraction
treatments are accompanied by several
disadvantages such as instability, inefficiency and
procumbency. Hence, this treatment protocol may
not be advantageous in several cases.
Facial esthetic is the major concern of patients
seeking orthodontic treatment therefore the
clinicians should consider this point upon
treatment planning (extraction vs non-extraction)
[10, 11]. However, achieving this goal is
challenging. Although there are several certain
criteria for selection of extraction or nonextraction orthodontic treatment plan, several
patients represent a borderline status and
selecting either of the treatments is challenging.
Another challenging issue is the judgment about
facial esthetics and attractiveness. Some studies in
this respect have evaluated variables related to
decision making for tooth extraction and soft
tissue changes without addressing the changes as
positive or negative [3]. Some other studies [1216]have focused on perception of facial
attractiveness. Some people are generally
attractive but there is diversity in the definition of
esthetic [17]. It is crucial to determine the
disparity between the definition of esthetics
between the clinicians and patients to increase the
acceptance of treatment by patients and their
satisfaction with the results[18]. Dentists and
orthodontists generally rely on criteria provided
by the literature to define esthetic. Thus, there is a
possibility that their perception may differ from
that of laypeople since the perception of laypeople
is influenced by the culture, race and ethnicity. On
the other hand, by the advances in the media
coverage and increased accessibility of satellite TV
especially in the Middle Eastern countries, people
in these regions might have become more familiar
with the popular faces in the western world and
this may decrease the possible disagreements
between the laypeople and clinicians in terms of
facial attractiveness. Considering all the above,
this study sought to compare the outcome of
premolar
extraction
and
non-extraction
orthodontic treatment in terms of facial profile
esthetic of borderline class I malocclusion

patients, as the most common type of
malocclusion [19], between the Iranian
orthodontists, general dentists and laypeople.
MATERIALS AND METHODS
The sample of this study comprised of 12
orthodontists, 10 general dentists and 21
laypersons [20]. The records (radiographs,
photographs and casts) of six patients with
borderline class I malocclusion were randomly
selected from the patients of Department of
Orthodontics at Hamadan University, Hamadan,
Iran. Diagnosis of borderline class I malocclusion
in all the six patients was verified by five
orthodontists at the Department of Orthodontics
at Hamadan University and they all qualified for
both extraction and non-extraction treatments. A
borderline malocclusion was defined for a case
once 2-3 of 5 orthodontists considered the nonextraction treatment while the rest considered the
extraction treatment for that case so the patient
qualified for both treatments. Inclusion criteria
was having borderline class I malocclusion,
qualifying for classic orthodontic treatment and
complete clinical records. Informed consent was
obtained from all the patients.
Lateral cephalograms and photographs of facial
profiles of the patients were scanned and analyzed
using
Dolphin
software
(Imaging
and
Management, Chatsworth, CA, USA). Lateral
cephalograms were traced and 54 landmarks
were identified on them (40 hard tissue and 14
soft tissue landmarks). On profile photographs,
four soft tissue landmarks were identified.
Superimposition of photographs and lateral
cephalograms was performed. Next, treatment
simulation was performed and a final image was
generated.
Images of simulated outcome of extraction and
non-extraction treatment for each patient were
placed next to each other in a sequence. Patient
information and the footnotes of the treatment
course were masked and the final images were
printed on laminated papers. Figure 1 shows the
two images of one of the patients. The images
were provided to the observers (orthodontists,
general dentists and laypersons) and were asked
to score the patients 0 (least esthetic) to 10 (most
esthetic). The scores of three observer groups
were compared with ANOVA statistical analysis
and SPSS 16.0 software (SPSS, IBM, USA).
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outcomes for general dentists and laypeople
(p=0.004 and p<0.001 respectively). the esthetic
score for non-extraction was higher than
extraction
treatment
(5.333
and
4.607
respectively) for general dentists and also the
laypeople (5.684 for non-extraction versus 4.442
for extraction)Table 2.

DISCUSSION

Figure 1: Simulated facial profile of a patient subjected to
extraction and non-extraction orthodontic treatment

RESULTS
The data demonstrated that there was a
significant difference among the three observer
groups regarding the effect of extraction and nonextraction treatment on profile esthetic (p=0.014).
According to the data in table 1, generally it can be
concluded that there was a significant difference
in patients’ profile with different treatments
(p<0.0001). The analysis of groups and subject
interaction demonstrated that subjects within
each group are not consistent and demonstrated a
significant difference (P<0.0001).
Table 1: AVOVA summary for facial attractiveness by rater
category
Source

Numerator
DF
6
2
1

Patient
Group
Treatment
Group*
2
treatment
DF, Degrees of freedom
*p-value <.05

Denominator
DF
546
39.958
546

F

P-value

13.240
0.175
25.912

<0.001*
0.84
<0.001*

546

4.321

0.014*

Table 2: Mean facial attractiveness by later category

EXT
mean
SE
Non EXT
Mean
SE

Orthodontist

Dentist

Layperson

5.11
0.21

4.6
0.17

4.4
0.13

5.35
0.21

5.33
0.17

5.6
0.13

The results demonstrated that orthodontists did
not perceive any significant difference in patients’
profile in extraction or non-extraction treatment
of class I borderline patients (p=0.422). On the
contrary, these two treatments had different

Effect of four premolar extraction or non-extraction
treatment on perceived attractiveness of facial
profile
Assessment of facial profile attractiveness after
orthodontic treatment with numerical standards
may be different from the perceived attractiveness
by different individuals [21-23]. Thus, one
objective of this study was to evaluate the
perception of patients and clinicians of facial
profile attractiveness after extraction and nonextraction orthodontic treatment. The results
showed that extraction and non-extraction
treatments lead to significantly different outcomes
in patients’facial profile however this difference
was not significant for orthodontists and they
found the facial profiles similar between the two
treatments. On the contrary, the general dentists
and laypeople preferred the profile of nonextraction treatment. Accordingly, it is assumed
that non-extraction treatments look more esthetic
to patients and society since their perception of
beauty stems from culture and media, on the
contrary, orthodontists consider both outcomes in
normal ranges based on the literature and
scientific sources. To illustrate, currently the
laypeople prefer to have more procumbent lips
which may be one explaination why they prefer
non-extraction treatments. General dentists did
not demonstrate any preference to any of the
groups and their scores were midpoint between
the laypeople and orhodontists so it might be
concluded that their perception is influenced by
both scientific evidences and society.
Despite the vast literature on this topic, yet there
is controversy in this regard. Despite that several
studies support extraction methods [9, 13, 21, 2326] and some others recommend non-extraction
treatment [27], some studies have not detected
any difference between the outcomes of these two
treatments [8, 22, 25, 28-32]. It is noteworthy that
observer’s perception of esthetics stems from the
society and ethnicity which makes the comparison
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of different studies more challenging and this may
be a limitation in the present study. Kiekens et al
[20] demonstrated that people’s perception of
esthetic is influenced by gender, age, professional
background and geographic region; hence
comparison of different studies in different
countries may not be applicable. This limitation
may be eliminated by using panels of observers
from different nationalities and background.
Another limitation of this study was related to the
use of computerized simulation for prediction of
facial attractiveness after treatment. By doing so,
it was not possible to assess the effects of growth
and development of the chin and nose on the
results after orthodontic treatment; although
these effects have been reported to be minimal
and insignificant [23]. The advantage of the
present study is that both treatments were
compared in each individual and not in two sets of
samples and the outcomes were not biased by the
samples’ characteristics and variability however,
the samples with more attractive features may
have received a higher esthetic score regardless of
the treatment.

interpolated to cases that extraction is mandatory
such as dental crowding.
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