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ABSTRACT
Aim: This study was performed to evaluate the effect of rhinoplasty and genioplasty on facial profile attractiveness assessed
by orthodontists and laypersons.
Materials and methods: In this study, posttreatment cephalograms of 30 class II patients with convex profile and nasal hump
who had undergone camouflage treatment were traced. These
profile outlines were modified by computer software to simulate
rhinoplasty and genioplasty. Then, all these outlines were converted into silhouettes. There were four groups: no modification,
rhinoplasty (R), genioplasty (G), and rhinoplasty plus genioplasty
(RG). Esthetic assessment of all patients was done by two panels:
six orthodontists and six laypersons. Data were analyzed using
Friedman’s and Wilcoxon’s test with a significance level of 0.05.
Results: The highest mean esthetics scores belonged to RG
(3.9 ± 0.6), followed by R (3.5 ± 0.5), G (2.4 ± 0.5), and the
initial image of the patients (2.13 ± 0.5). There was a significant improvement following all surgeries as determined by all
evaluators (p < 0.001), except for orthodontists who did not find
genioplasty more esthetic than no modification (p = 0.139).
The mean score of esthetics by orthodontists was more than
laypersons in all groups (p > 0.05).
Conclusion: Both rhinoplasty and genioplasty improved the
attractiveness of the patients’ facial profiles. The greatest
improvement in the facial profile attractiveness in convex faces
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was observed after simultaneous nasal hump elimination and
chin argumentation procedures.
Clinical significance: Although both rhinoplasty and genioplasty could improve patients’ profile, the best result is achieved
when combination of them is used for treatment of convex facial
profile patients.
Keywords: Convex profile, Facial attractiveness, Facial profile,
Genioplasty, Rhinoplasty.
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INTRODUCTION
The primary goals of orthodontic treatment are to attain
attractive appearance, better occlusal relationships, and
maximum stability of these achievements. In recent
years, orthodontic diagnosis and treatment planning
have shifted attention from hard tissues to soft tissues,1
and the decision for treatment is ever-increasingly made
to achieve a facial esthetic appearance rather than to
correct dental and occlusal relationships. Demanding a
facial esthetic appearance has been reported as the most
common reason for patients’ visits to orthodontic and
maxillofacial surgery offices and centers.2,3
A fundamental fact about esthetics is that the five
senses enjoy harmonious components. A face is considered to have an esthetic appearance that exhibits harmony
between all its components and based on this fact, orthodontists and plastic surgeons evaluate the relationship
between all the facial components.4 It has been stated
that “The dorsal form of nose should be in harmony with
other features of face.”5
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Class II patients comprise a significant percentage of
orthodontic patients. Ast et al6 evaluated the occlusal relationships of 1,418 high school students aged 15 to 18 years
and reported a prevalence rate of 23.8% for class II malocclusion. For these patients, decision-making between
camouflage, orthodontic surgery and treatment with
or without extraction is one of the major challenges in
orthodontic treatment planning, considering the different
and unpredictable effects they have on the facial profile
and the patients’ soft tissues after treatment. In patients
with mild skeletal discrepancy, camouflage treatment is
an accepted treatment modality. However, at the end of
the treatment, the patient might have a convex profile.
The nasal profile is one of the most important determining variables in the treatment planning of class II patients. In
a patient with a prominent nose, the camouflage treatment
plan does not result in a very esthetic appearance. On the
contrary, a nasal hump is usually seen in class II patients. The
shape of the nose in skeletal class II malocclusion usually
follows the overall convexity of the face. Growth pattern
data from a growth and development study carried out by
Bolton showed that the nasal hump in most cases develops
in association with class II malocclusion.7 On the face, the
nose and chin are considered important components of
smile framework due to their position, and attention to
their soft tissue profile might affect the attractiveness of the
facial profile; therefore, they should be taken into account
in orthodontic treatment planning. Patients who accept the
camouflage treatment are sometimes encouraged to carry
out adjunctive rhinoplasty and genioplasty procedures. In
order to create ideal changes in facial appearance, making
changes in both nose and chin might be needed.8
Currently, various techniques are available for the
evaluation of facial attractiveness and perception of the
facial profile: evaluation through observation of silhouettes,9-12 facial outline drawings,13,14 and photographs.15,16
The advantage of the use of silhouettes is the elimination
of biases, such as gender, ethnicity, effect of cosmetics,
hairstyle, and the form and color of the eyes.17 Davidenko18
reported that silhouettes provide sufficient data to estimate
age and gender and even the attractiveness of the face.
Although the effect of esthetic surgeries on facial
attractiveness has been evaluated in some cultures,11,12,19,20
no previous study was found in Iranian population.
Hence, the aim of the present study was to evaluate the
effect of rhinoplasty and genioplasty on the facial profile
attractiveness of patients with a convex face.

MATERIALS AND METHODS
Study Design
The study protocol was approved by local university
ethical committee. Orthodontic records of patients who
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Table 1: Inclusion and exclusion criteria
Inclusion criteria
Angle skeletal class II malocclusion (ANB = 4–8)*
Age >18 years
Nasal hump
Camouflage treatment plan (nonsurgical)
Proper posttreatment cephalograms in maximum intercuspation
and with no lip strain**
Exclusion criteria
Previous dental or facial trauma
Congenital defects or syndromes
Rhinoplasty or orthognathic surgery
*Measurement of ANB angle was done precisely in all subjects
using view box computer software; **Absence of lip strain was
confirmed by assessment of posttreatment photographs at rest

were treated in the Department of Orthodontics, Faculty
of Dentistry, Isfahan University of Medical Sciences, from
April 2012 to April 2016 were assessed and documents of
30 patients were selected based on inclusion and exclusion criteria (Table 1). Only posttreatment cephalograms
and the profile photographs at rest after treatment were
used in this study.

Preparation of Silhouettes
Lateral cephalograms were scanned and digitized
using Flatbed (HP Scanjet, Hewlett Packard, Böblingen,
Germany) and a laptop (HP Pavilion Dv 6). Twenty-five
soft tissue landmarks and 12 hard tissue landmarks (Fig. 1)
were determined on a 15-inch color monitor with a
resolution of 1366 × 768 pixels using View Box 4.0
(dHal Orthodontic Software, Athens, Greece) computer
software program. At this stage, the angle between
A-point, nasion, and B-point (ANB) was measured by
the software program and two patients were excluded,
as they had ANB > 8. Hence, 30 records were included
in this study.
The initial digital tracing of the cephalograms of each
patient was called image A and was considered as the
reference image (Fig. 2A).
Prediction of genioplasty was carried out on the hard
tissue. The bony advancement of the chin was carried
out based on the S-line of the patient by a single maxillofacial surgeon. The amount of soft tissue advancement
was determined by the values predicted by the software
program. This image representing genioplasty was called
image B (Fig. 2B).
Hump correction rhinoplasty was carried out on
the nasal soft tissue by the same maxillofacial surgeon.
The selected soft tissue landmarks intended for surgery
were soft/above nasion, nasion, below nasion, bridge of
nose, above pronasale, pronasale, and below pronasale.
Surgery consisted of only the elimination of the nasal
hump and creation of a mild concavity on the dorsum of
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Fig. 1: Soft and hard tissue landmarks

the nose, without manipulating the patients’ pronasale
point. This image representing rhinoplasty was called
image C (Fig. 2C).
In order to predict genioplasty and rhinoplasty, both
previous surgeries were carried out using the same values
in the transverse and vertical dimensions. This image
representing rhinoplasty plus genioplasty was called
image D (Fig. 2D).
Finally, each of the prepared images of the patients’
facial profile outlines was converted into silhouettes using
Photoshop (version 13.0, Adobe Systems, San Jose, CA)

A

B

software program in order to eliminate the confounding
factors (Figs 2E to H).

Assessment of Profile Preference
A PowerPoint (Microsoft, Redmond, Washington, USA)
presentation file was prepared including all the acquired
images which consisted of 34 slides. Each slide consisted
of four silhouette images of one patient. The silhouette
images were set randomly. The code of each patient was
mentioned at the top of each slide. The first four slides
were duplicates of randomly selected slides and were not

C

D

E
F
G
H
Figs 2A to H: Profile outlines (A) before surgery, (B) after rhinoplasty, (C) after genioplasty,
(D) after rhinoplasty plus genioplasty, and (E–H) corresponding silhouettes for subfigures A to D
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included in the statistical analysis. They were only used to
prepare the minds and eyes of the observers and help them
make a better judgment. The first slide was displayed for
60 seconds. The second slide was displayed for 48 seconds
and the display time was decreased to 40 seconds (10
seconds for each image) for the rest the slides. The slides
were displayed automatically, with no possibility to go
back or stop it. There was a buzz at the end of the display
of each slide and before the next slide was displayed.
The observers were placed in two panels: orthodontists and laypersons. The first panel included six
orthodontists (three males and three females) who had
been graduated from the same university. The laypersons
consisted of six students (three males and three females)
in fields other than art and dentistry. All observers lived
in the same city. Each observer was given a questionnaire consisting 34 boxes. Each box contained four visual
analog scale (VAS) scores and each VAS belonged to one
image of each slide. The observers were instructed to
rate the beauty of each image based on a 10-point VAS.
In order to assess reliability of the test, two randomly
selected observers repeated the process after 2 weeks
under the same conditions and evaluation criteria.

Data were evaluated using Statistical Package for the Social
Sciences version 18 (SPSS, Chicago, USA). Friedman’s test
was used to evaluate differences in the mean esthetics
scores of different surgical approaches. Wilcoxon’s test
was used to compare the mean esthetic scores between
orthodontists and laypersons. Interclass correlation coefficient (ICC) test was done for interrater and intrarater
reliability. All tests were done at a significance level of 0.05.

esthetics scores among all observers belonged to rhinoplasty plus genioplasty image (3.9 ± 0.6), followed by
rhinoplasty image (3.5 ± 0.5), genioplasty image (2.4 ±
0.5), and the initial image of the patients (2.13 ± 0.5) in
descending order. There were significant differences in
the mean esthetics scores between the orthodontists and
the laypersons (p < 0.05) (Table 2). The mean score for each
profile was not significantly different between male and
female observers (p > 0.05).
When it is necessary to avoid type I error, a Bonferroni
correction should be considered.21 Considering Bonferroni
correction, Wilcoxon’s test was used to perform pairwise
comparisons between esthetics scores of four profiles
(Table 3). The results, based on the opinions of all the
observers, showed that following both rhinoplasty and
rhinoplasty plus genioplasty, the mean esthetics scores
of the patient’s profile improved significantly compared
with the patients’ initial profiles (p < 0.001). Based on the
opinions of laypersons, there was a significant change in
the mean score of the patients’ profile after genioplasty
(p < 0.001); however, based on the opinions of orthodontists, the difference was not significant (p = 0.139).
Based on the opinions of all the observers, there was
a greater increase in the mean esthetics scores after the
two adjunctive surgeries compared with the situation
when only one of the surgeries was carried out (p < 0.001).
The results of ICC for interrater reliability were 0.6 for
initial tracing (p < 0.001), 0.71 for rhinoplasty (p < 0.001),
0.7 for genioplasty (p < 0.001), and 0.61 for rhinoplasty
plus genioplasty (p < 0.001). The ICC intrarater reliability was 0.6 for orthodontist and 0.843 for layperson
(p < 0.001). Based on these results, the process had a good
inter- and intrarater agreement.

RESULTS

DISCUSSION

Table 2 presents the mean esthetics scores of each profile
based on the panel of observers. The highest mean

A study on an Iranian population showed that this population bears the highest resemblance to the Caucasians.

Statistical Analysis

Table 2: Mean esthetic scores of patient profiles for each panel
Initial
Panels
Mean
SD
Orthodontists
2.55
0.66
Laypersons
1.72
0.5
p-value*
<0.001
SD: Standard deviation; *Wilcoxon test

Rhinoplasty
Mean
SD
3.68
0.5
3.44
0.57
0.006

Genioplasty
Mean
SD
2.71
0.66
2.13
0.48
<0.001

Rhinoplasty + Genioplasty
Mean
SD
4.03
0.68
3.81
0.61
0.033

Table 3: Significance of multiple comparisons of esthetic scores
Rhinoplasty
Orthodontist
Laypersons
Initial
<0.001*
<0.001*
Rhinoplasty
–
–
Genioplasty
–
–
*Significant using Wilcoxon test
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Genioplasty
Orthodontist
Laypersons
0.139
<0.001*
<0.001*
<0.001*
–
–

Rhinoplasty + Genioplasty
Orthodontist
Laypersons
<0.001*
<0.001*
0.001*
<0.001*
<0.001*
<0.001*

JCDP
Assessment of the Effect of Simulated Rhinoplasty and Genioplasty

Attractive Iranians have a straight facial profile, a small
ascending nose, a slightly protruding maxilla and prominent lips.22 It is of great importance to determine the effect
of surgical interventions on esthetics and to consider the
amount of this effect during treatment planning. In the
present study, the effect of rhinoplasty and genioplasty
separately and simultaneously on the attractiveness of
the facial profile was evaluated. The results showed that
based on the opinions of orthodontists and laypersons,
the different surgical approaches significantly affected
the facial profile esthetics.
The patients’ facial profile attractiveness improved
after hump correction rhinoplasty. The results of another
study in an Iranian population showed that a prominent
nose is not considered beautiful; furthermore, it causes the
lips to appear retruded.22 Other studies, consistent with
the present study, have shown that a less prominent nose
with a higher nasal tip and a more obtuse nasolabial fold
is more acceptable in many cultures, including Brazil,23
Yemen, Saudi Arabia,24 United Kingdom,12 and China.19
Also, it has been stated that in patients with class II normal
profile, a straight nasal dorsum is more attractive than
a convex dorsum and these patients would benefit from
surgical correction of a convex dorsum.9 In this survey
on an Iranian population with a convex face, the result
showed that a straight nose is more attractive compared
with a nose with a convex profile (hump).
The most common adjunctive esthetic surgical procedure in dentofacial patients is genioplasty.7 Based on
the results of the present study, according to the opinions
of orthodontists, the patients’ facial profile esthetics
improved dafter genioplasty compared with that before
treatment; however, such an increase in esthetic appearance was not statistically significant. However, based
on the opinion of laypersons, genioplasty significantly
increased the facial profile esthetics of the patients.
These findings are consistent with those of a study in
India which showed that people are interested in straight
profiles with prominent chins, and profiles with SNB
angles of ≥78° resulted in more prominent chins and more
attractive profiles.25 In addition, in a Turkish,26 Italian,27
Brazilian,28 and Arab11 populations too, more prominent
chins in the facial profiles of males were considered more
attractive.
The results of the present study showed that based on
the opinions of all the observers, the facial profile esthetics
improved after simultaneous rhinoplasty and genioplasty.
In addition, the most esthetic facial profiles, based on the
opinions of all observers, were achieved after simultaneous rhinoplasty and genioplasty, followed by rhinoplasty
alone and genioplasty alone. Studies carried out on
whites, African Americans, and Yemenese populations
have shown that both specialists and laypersons prefer

straight profiles.19,29 In addition, in the Asian populations,
too, the orthodontists had a more positive opinion about
more straight facial profiles.30,31
The preference of simultaneous rhinoplasty and
genioplasty did not hold true for all the facial profiles
and there was individual variability. These data confirm
the fact that the attractiveness of the facial profile is not
solely under the influence of the nose and chin forms.
Other facial components could also exert different effects
on esthetics. Hence, rhinoplasty, elimination of the nasal
hump, genioplasty, and chin augmentation cannot be
considered prerequisites for all the patients as a solution
to improve attractiveness.
In the present study, orthodontists gave mean higher
esthetics scores to the subjects compared with the laypersons, consistent with the results of similar studies.32-36 It
has been reported that mass media and the educations
received by orthodontists have affected their sense of
beauty.32 On the contrary, orthodontists have attained
more logical and achievable criteria considering their
experience in relation to the promotion of esthetics; the
opposite consideration is the general population’s ideal
mental picture which has been affected by Hollywood
stars. However, some other evaluations have shown that
laypersons are interested, more than orthodontists and
surgeons, in rating the faces normal or more beautiful.37 It
seems that the viewpoint of laypersons is more important
and should be considered during treatment planning.
Generally, there was no difference in the preferred
facial profile between the observers of the two panels. The
most esthetic facial profile in both groups was achieved
after simultaneous rhinoplasty and genioplasty, indicating that the final result in relation to esthetics is not
very related to the background of individuals; technical
educations do not finally change the background; and
finally, the esthetics goals of orthodontists in relation to
the nose and chin are consistent with the esthetic viewpoint of the community’s ordinary members. The results
of the present study are consistent with those of other
studies in other communities9,20 and even in the Iranian
population.38
Evaluation of facial esthetics is a subjective and
complex issue. It is difficult to determine objective criteria for the evaluation of facial attractiveness. Several
factors, such as the effect of cultural differences and the
community make it difficult to make objective judgments
and create criteria for the evaluation of esthetics.39 In the
present study, the observers were selected from one city
to minimize culture-related variations. Use of numeric
scores and quantification of criteria in the field of facial
esthetics and attractiveness, increases the sensitivity of
judgments made compared with the qualitative description of esthetics. However, such quantification might lead
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to biases among the observers.40,41 Of all the techniques
used for the quantification of emotions, VAS is more
acceptable for observers since it eliminates the bias resulting from scoring in numeric scale and equal appearing
interval scale.41 The VAS has so far been used for the
evaluation of opinions about the different aspects of
dentofacial appearance: the esthetics of the facial profile,
dental esthetics, smile esthetics, etc. This technique is
easy, simple, and fast. However, this does not mean that
it does not have its specific weaknesses and limitations.42
Observers tend to spread their responses over the entire
scale and avoid the ends at the anchor points, independently of the actual preferences.41,42 The limitations of
the use of VAS are not greater than those of description
with the use of words. However, when words are used for
descriptions (such as very attractive, attractive, moderate,
and not attractive) there is no certainty that the interval
between two descriptive words is the same in the mind of
an observer. In addition, use of similar words by different
observers might not mean a similarity of their opinions.
Therefore, visual analogs seem to be more effective compared with verbal analogs.40
Similar to the recently published studies,11,12,43-45 in
the present study, an attempt was made to eliminate
confounding factors with the use of silhouettes for
evaluations. However, it has been suggested that silhouettes might affect the evaluations, and the accuracy of
assessment of esthetics could be increased if silhouettes
in combination with other evaluation techniques are
applied.10,20,46
Finally, it is of great importance to predict the final
outcome of orthodontic treatments, especially when
growth modification or surgical interventions are
involved.47,48 Based on the results, convex profiles could
be significantly improved by combination of rhinoplasty
and genioplasty.

CONCLUSION
Considering the subjective nature of the evaluation of
esthetics and the confounding factors in this respect, the
following conclusions could be made based on the results
of the present study on an Iranian population:
• The opinions of the orthodontists and laypersons
about the preferred facial profile were the same.
• Both rhinoplasty and genioplasty improve the attractiveness of the patients’ facial profiles.
• Nasal hump elimination surgery in convex faces
results in greater improvement in the patients’ profile
compared with chin argumentation procedure.
• In the Iranian subjects with a convex face, a straight
nose is more attractive compared with a nose with a
convex profile (hump).
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• The greatest improvement in the facial profile attractiveness in convex faces was observed after simultaneous nasal hump elimination and chin argumentation
procedures.

Clinical Significance
In order to achieve the most desirable esthetic results for
orthodontic patients, genioplasty and rhinoplasty could be
indicated. Although both of these surgeries could improve
patients’ profile, the best result is achieved when a combination of them is used for convex facial profile patients.
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