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Abstract
Introduction: The purposes of this study were

to compare preferred facial profiles of subjects
with bimaxillary protrusion produced by a 3D
facial light scanner between subjects, orthodontists
and laypersons.

Methods: Facial images were recorded for
44 Thai subjects with bimaxillary protrusion. A
computer program which combined cephalometric
radiographs and 3D photographic images was used

to produce five modified profiles by retroclining
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Introduction

The face is a key feature of human physical
attractiveness.(!) Many people have the motive to see
the orthodontist for improvement of tooth mal-align-
ment and inharmonious face.®®) Orthodontic treat-
ment can contribute to facial aesthetics in many
ways, such as by providing well-aligned teeth, an
attractive smile, and a harmonious facial proﬁle.(3 )
The characteristics of bimaxillary protrusion are
proclined and protruded maxillary and mandibular
incisors, conditions that are commonly found in
Asian and African-American populations.*>) The
etiology of bimaxillary protrusion is multifactorial,
and includes genetics, the environment, soft tissue
function, tongue volume and tongue habits.*®)
Japanese as well as Thais consider protrusion not to

be beautiful.®) Treatment options are extraction of
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and retruding the maxillary central incisors. The
subjects ranked only their own facial profiles.
Eighteen orthodontists and 30 laypersons ranked
all profiles. The position of the upper and lower
lips in relation to the E-line was measured on the
most preferred images.

Results: The majority of observers in all of the
groups chose the images at 50% of profile change,
-2.11 to -1.99 mm for the upper lip to E-line, and
-1.74 to -1.48 mm for the lower lip to E-line,
as the most esthetic preferences. There were no
significant differences in preferred facial profiles
or lip position.

Conclusions: All three groups of observers
preferred the same facial profiles, a slightly retruded

upper and lower lip in relation to the E-line.

Keywords: bimaxillary protrusion, three-dimen-

sional scanning, facial scanner, esthetics

all four first premolars, with or without orthognathic
surgery.7)

Facial esthetics are complex because many
factors, such as the sex, age, ethnicity and know-
ledge background of observers, influence esthetic
perception; however, the relative significance of
these factors is controversial. %13 An ideal occlu-
sion outcome does not necessarily result in desirable
dentofacial features, and using cephalograms alone
for orthodontic treatment does not satisfy esthetic
principles.!3) The soft tissue profile is an important
consideration in the development of orthodontic
treatment plans.

Three-dimensional (3D) facial scanning with light
is now available as an aid in treatment planning.(!¥
It helps orthodontists communicate to patients about

the treatment plan, especially in cases where ortho-
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dontic-orthognathic surgery is being considered.®
Success in treatment is determined, not only by
the satisfaction of the orthodontist, but also by the
satisfaction of the patient.('>) Patients should take
part in the decisions made during the development of
treatment plans.('") The purpose of this study was to
compare preferred facial profiles between subjects,

orthodontists and laypersons.

Materials and Methods

Lateral cephalograms and digital 3D facial
images (Morpheus3D, Seoul, Korea) were recorded
for 44 Thai subjects aged 17-39 years (average age
26+5.7) with skeletal Class I or mild skeletal Class
II jaw relationships, bimaxillary dental protrusion,
and no previous orthodontic treatment.

The 3D images were combined with cephalo-

metric radiographs and 3D photographic images
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to retrocline the maxillary central incisors 30° and
retrude them 3 mm, to create five 3D image pro-
files for evaluation. The mandibular central inci-
sors were correspondingly retroclined and retruded,
in harmony with the maxillary central incisors, by
maintaining normal overjet and overbite. The image
series of each subject consisted of the 45° and 90°
lateral profile images, which were captured at 0%,
25%, 50%, 75% and 100% of profile change (Fig
1). The forty-four image series were printed using
a high-quality printer (Aficio SP 250DN Color laser
printer, Ricoh, Tokyo, Japan).

There were three groups of observers. Forty-
four subjects ranked the images of only their own
facial profiles. Eighteen orthodontists (aged
29.9+3.03 years) and 30 laypersons (aged 30.5+12
years) viewed all images of the subjects and ranked

the facial profile of each subject with a score of 1 for

yanwlumhgud wasvuduamlumhadoyigu 45 eva waaarodunwlumid ey 90 v (4) AW

lumhdudinyaeuutassosas 0, (B) AmwlumiamudwinUdeuutavioeas 25, (C) amluniamiudideusas

soemz 50, (D) An mwlumhmugwinuleuuaoiosn: 75 unz (E) As amwlumhauiwi/dsuutassasas 100

Figure 1

A series of facial profile images. Top row represents 45° lateral profile images; bottom row represents 90° lateral profile

images. (A) 0% of profile change, (B) 25% of profile change, (C) 50% of profile change, (D) 75% of profile change, and

(E) 100% of profile change.
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the most preferred to 5 for the least preferred. The
most preferred profile was compared between the
three groups. The position of the upper and lower
lips in relation to the line from the tip of the nose to
the most anterior projection of the chin (E-line) on
the most preferred images was measured. Cephalo-
metric analyses of maxillary central incisor
inclination (U1-SN) and mandibular central incisor
inclination (IMPA) of the most preferred images
were recorded. Moreover, the effects of the sex of
observers and the sex of the image subjects on the

most preferred profiles were also studied.

Statiscal Analysis

The data analysis was calculated using SPSS
19.0 software (SPSS Inc., Chicago, IL, USA). Mode
was calculated for the most preferred profile in each
image series for the three groups. The most preferred
profile between the three groups was tested using the
Chi-Square test. These tests were also used to com-
pare the sex of observers and sex of image subjects.
The positions of the upper and lower lips in relation
to the E-line, measured on the profile images most
preferred by the three groups, were tested using the
repeated measures ANOVA. The paired samples
t-test was used to compare the difference in the most
preferred lip positions between the male and female
observers and to compare the most preferred lip
positions of all the observers in relation to the male
and female subject images. Statistical significance

was set at p < 0.05.

Results

When profile preferences were compared, the
majority of the subjects, orthodontists and laypersons
chose the images at 50% of profile change as the
most preferred (Fig 2A). There were no significant
differences in the most preferred facial profile
between the three groups (Table 1). The most

preferred positions of the upper lip in relation to the
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E-line by the subjects, orthodontists and laypersons
were -2.01 mm, -1.99 mm and -2.11 mm, respec-
tively (Fig 3A). The most preferred positions of the
lower lip in relation to the E-line by the subjects,
orthodontists and laypersons were -1.64 mm, -1.48
mm and -1.74 mm, respectively (Fig 3B). There
were no significant differences in the most preferred
positions of the upper and lower lip in relation to
the E-line between the three groups (Table 2). The
U1-SN cephalometric analysis of the most preferred
profile by the subjects, orthodontists and laypersons
showed angles of 101.00Y, 101.51Y and 102.33Y,
respectively. The IMPA cephalometric analysis of the
most preferred profile by the subjects, orthodontists
and laypersons showed angles of 88.93Y 88.27Y and
88.77Y, respectively.

When profile preferences were compared, the
majority of the male and female observers chose the
images at 50% of profile change as the most preferred
(Fig 2B). There were no significant differences in
the most preferred facial profile between the two
groups (Table 1). The upper lip to E-line positions
most preferred by the male and female observers
were -1.96 mm and -2.07 mm, respectively (Fig 3,
C). The lower lip to E-line positions most preferred
by the male and female observers were -1.45 mm
and -1.66 mm, respectively (Fig 3D). There were no
significant differences in the most preferred lips to
E-line positions between the two groups (Table 3).

When the profile images of males and females
were compared, the majority of observers chose
the images of males and females at 50% of profile
change as the most preferred (Fig 2C). There were
no significant differences in choosing the most pre-
ferred facial profile between the images of males and
females (Table 1). The upper lip to E-line positions
most preferred in images of males and females were
-2.31 mm and -2.01 mm, respectively (Fig 3E). The
lower lip to E-line position most preferred in images

of males and females were -1.65 mm and -1.58 mm,
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Figure 2 Distribution of percentages of preferred facial profiles. Comparison between (A) subjects, orthodontists and laypersons,

(B) male and female observers, and (C) images of males and females.

respectively (Fig 3F). There were significant dif-
ferences in the most preferred upper lip to E-line
position between the two groups (p<0.01) (Table
4). There were no significant differences in the most
preferred lower lip to E-line position between the

two groups.

Discussion

The results of this study showed that the
subjects, orthodontists and laypersons preferred the
same facial profiles. Although they had differences in
dental knowledge, those differences did not influence
facial profile preference. One of the reasons may
have been that media, such as the Internet, television,
books, newspapers and magazines can influence es-

thetic preference.(1%-19) Miyajima, et al. " reported

that Japanese people gradually shifted their
preference of facial profile from the typical Japanese
profile to a flatter facial profile because of the
influence of European and American media.

The use of the lip to E-line position is a popular
measure of lip position.'® All three groups preferred
retruded upper and lower lip to E-line positions.
The three groups preferred more retruded upper and
lower lip to E-line positions than average Thai norm
values.!'” The upper lip to E-line positions were
still within £2SD of the average Thai norm value,
but the lower lip to E-line positions were within
+2SD of the average Thai norm value. Observers in
many studies preferred retruded profiles than norm
value.(10:16:18.20-22) AJley and Cunningham® stated
that “averaged faces are attractive, but very attractive

faces are not average”.
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Figure 3

Means of position between upper lip to E-line position in the most preferred profiles: (A) comparison between subjects,

orthodontists and laypersons, (C) comparison between male and female observers, and (E) comparison between male

and female images,; Means of position between of lower lip to E-line position in most preferred profiles: (B) comparison

between subjects, orthodontists and laypersons, (D) comparison between male and female observers, and (F) comparison

between male and female images
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Table 1 Chi-square test

Compared Groups Value df p-Value
Subjects, Orthodontists and Laypersons 2.445 2 0.294
Male observers and Female observers 2.520 1 0.112
Images of males and females 1.521 1 0.218
*p <0.05

m1309 2 msufSeuiisusundsvessuinivousniigaiisususudus 0By ssndivaonwlumiviunuwne
dnilu unzymAmialy
Table 2 Comparison of most preferred position of lip to E-line positions between subjects, orthodontists and laypersons
Subjects (N=44) Orthodontists (N=44) | Laypersons (n=44) Val
-Value
Mean +SD Mean +SD Mean +SD P

Upper Lip to E-line position -2.01 2.12 -1.99 1.38 -2.11 1.57 0.765
Lower Lip to E-line position -1.64 2.45 -1.48 1.5 -1.74 1.94 0.569

*p <0.05

MT0A 3 MAUSEUTBUFUNIE0TURLATI ULINNFANI SN US AT NE1WBYANUFILINN FNIHRIAAM TANAYIE UAZINA
Ny

Table 3 Comparison of most preferred lip to E-line positions between male and female observers
Male observers (N=44) Female observers (N=44)
p-Value
Mean +SD Mean +SD
Upper Lip to E-line position -1.96 1.55 -2.07 1.54 0.427
Lower Lip to E-line position -1.45 1.77 -1.66 1.93 0.255
*p <0.05

M30A 4 MIUTOUTEUTU YOy SURUINTIo ULIATIGATIEUN NS AUINUEWBIATIUTIENIN TEATIATNNAYIE UASINANEDS

Table 4  Comparison of most preferred lip to E-line positions between images of males and females

Image of males (N=49) Image of females (N=49)
p-Value
Mean +SD Mean +SD
Upper Lip to E-line position -2.31 1.29 -2.01 1.17 0.0098**
Lower Lip to E-line position -1.65 1.8 -1.58 1.47 0.614
*p <0.05, **p <0.01




P9, AT U7 41 adufl 2 wa.-s.A. 2563

The image series were modified by changing
the positions of the maxillary and mandibular
incisors, so that the inclination of the maxillary
central incisors (U1-SN) and mandibular central
incisors (IMPA) were studied in the most preferred
facial profile. The U1-SN and IMPA cephalometric
analyses of the three groups indicated that the
maxillary and mandibular central incisor inclinations
were more retroclined than the average Thai norm
values. The inclination of maxillary incisors was still
within £1SD of the average Thai norm value, but the
mandibular incisors was within £2SD of the average
Thai norm value.

With regard to the observers’ sex, this study
found that the female observers preferred more
retruded upper and lower lips than did the male
observers but there was no significant difference
between the two groups. Farrow, et al.('® and
Shimomura, ez al.!9 also found that the sex of
observers did not influence preferred facial profile.
Tiirkkahraman®? found that the sex of observers had
an effect on female facial profile but not on male facial
profile. The female observers preferred female concave
profile than did the male observers.

For the comparison between facial profile
images of males and females, the results showed
there were no significant differences in choosing
the most preferred facial profile between the two
groups. But in the detail, the most preferred posi-
tion of the upper lip to E-line in images of males
was significantly different from that in images of
females, whereas the most preferred position of the
lower lip to the E-line was not significantly different.
The observers preferred a more retruded upper lip in
images of males than in images of females. Loi,
et al.®¥ studied the effect of facial convexity on lip
position in Japanese subjects. Their data showed
ranges of preferred lip to E-line position in images of
males and females. Mostly, the ranges in images of

males were more retruded than those in images of fe-
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males. Moreover, Skinazi®) found the characteristic
male profile straighter than the female profile.
Many studies have used silhouettes in evaluating

¢(10:20) 4nd some have used

esthetic profile preferenc
photographs.(162122) Hockley, et al.*®) concluded
that photographs provided esthetic preference results
that were closer to the established esthetic norm
than did silhouettes.

Many studies have reported on preferred
facial profile between dental professionals and
laypersons.!>1921 This study differed from the
others because it included comparisons between
subjects, orthodontists and laypersons, and com-
parisons between lip positions in each group. The
success of treatment plans depends not only on the

dentists but also on the patients.

Conclusions

Although the laypersons preferred more retruded
positions of upper and lower lips in relation to the
E-line than did the subjects, and the subjects preferred
more retruded positions than did the orthodontists,
no significant differences were observed between
the three groups. The subjects, the orthodontists and
the laypersons preferred the same facial profiles and
retruded upper and lower lip to E-line positions.

The maxillary and mandibular central incisor
inclinations in the most preferred profiles of three
groups were more retroclined than average Thai
norm values.

The sex of the observers did not influence the
most preferred facial profiles. The male and female
observers preferred the same facial profiles and
retruded positions of upper and lower lip in relation
to the E-line.

When comparing the most esthetic profiles
between images of males and females, the observers
significantly preferred more retruded positions of
the upper lip in relation to the E-line in images of

males than in images of females. But there was no
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significant difference in the preferred positions of the

lower lip in relation to the E-line.
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