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As the time passes by, orthodontics is paying more and more attention to facial aesthetics. However, related research is mostly in
the stage of qualitative evaluation without clinical reference of specific soft tissue data. *erefore, by collecting the pre- and post-
treatment photographs of 26 adult female patients, this study used image deformation technology to process the photos of a 23-
year-old female patient, and two groups of facial photos were established. *en, 22 males and 27 females were selected to conduct
an aesthetic evaluation to the original and processed photos by questionnaire survey. Relevant indicators of the corresponding
photos were obtained. Group t-test, paired t-test, and nonparametric test were used in data calculation. For patients with high
compliance, deep overbite with low angle or average angle are more suitable for fixed appliance with the bite plate, while with high
angle are not suitable. *e nonprofessionals prefer narrower face, more retracted lip position, and fuller chin than in the actual
treatment. Among them, female evaluators prefer narrower lower face than male evaluators do. Male evaluators prefer thicker lips
and chins, especially thicker lower lips than female evaluators do. Laypeople prefer narrower face, more retracted lip position, and
fuller chin.

1. Introduction

With the rapid development of the Internet, the aesthetics
has been influenced by online media. People have relatively
higher requirements for their faces. According to reports, the
pursuit of better facial aesthetics has become a very im-
portant reason for patients of orthodontic treatment [1–3].
*erefore, orthodontists are increasingly focusing on im-
proving facial aesthetics when formulating treatment plans
[4]. Patients’ satisfaction is related to aesthetic perception
[5], and different patients may have different views on facial
aesthetics.

In previous studies, most of the evaluations on facial soft
tissue aesthetics are in the qualitative stage, including Visu-
alized Analoge Scale, Numerical Rating Scale (NRS), Verbal
Rating Scale (VRS), Likert Scale, and Q-sort. Mary-Eleni et al.
[6] rated the results of fixed orthodontic appliances and
functional appliances by VAS, in order to study the impact of
different treatment on improving the facial aesthetics of Class
II patients. It is found that there is no significant difference in

facial perception changes between the two treatment plans.
Arqoub Sarah et al. [7] rated the 10 photos by NRS and drew
conclusions about aesthetic evaluation related to gender and
professional background. Havens et al. [8] found that the
presence of malocclusion has negative impact on the overall
aesthetics and orthodontic treatment can effectively improve
the individual’s facial coordination. McNamara et al. [9]
analyzed the differences in the degree of interests of non-
professionals in 6 facial regions (chin, ears, eyes, mouth, nose,
and other regions) through eye tracking. Paiva et al. [10]
evaluated 10 photos by the visual analog scale. *ey con-
cluded that the vertical position of the maxillary canine teeth
has an impact on the smile aesthetic evaluation, while gingival
margin does not. Machado et al. [11] rated full-face photos
and close-up photos by VAS to study the factors affecting the
attractiveness of smiles. It is found that, in most cases, there is
no statistical difference in aesthetics between orthodontists
and laypersons. However, orthodontists are more strict with
unilateral canine torque. Santos et al. [12] studied the impact
of facial sagittal and vertical length on facial aesthetics by
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VAS. It is found that facial sagittal has a greater impact on
facial aesthetics than the vertical height does. Pisulkar el at.
[13] rated the photos with smiles with and without buccal
corridor spaces by the visual analog scale. It is found that
smiles with buccal corridor spaces are more attractive. Zange
et al. [14] rated the photos with smiles with and without
buccal corridor spaces by VAS and found that buccal corridor
spaces have no impact on smile aesthetics. However, under
the same degree of change in the buccal corridor, the short
face type is more attractive than the long face type. Cuoghi
et al. [15] rated and analyzed 71 photos of patients with long
face by the Likert Scale and found that lack of lip seal and
incisor exposition contributed most to unfavorable ratings.
Filho et al. [16] selected 25 dentists (general clinicians and
various specialties), 23 orthodontists, and 27 laypeople to
evaluate smile and dental attractiveness through VAS and
Q-sort. It is found that the accuracy of the two methods is
similar. However, the latter is slightly more reliable than the
former.

Visual analog scale is a 10 cm line segment. *e starting
point represents the least attractive, and the endpoint rep-
resents the most attractive. NRS and VRS are similar to VAS.
*e former ones convert the line segment into numbers,
such as 0∼10, or corresponding figures, for evaluators to rate
[7]. *e latter establishes descriptive [17] text options
according to certain logic for evaluators to rate. Likert Scale
usually includes 5 or 7 options, and the evaluator selects the
one that is the closest to personal aesthetics (for example, in
5 options’ type, 1 score: very unpleasant, 2 scores: un-
pleasant, 3 scores: acceptable, 4 scores: pleasant, and 5
scores: very pleasant). Q-sort refers to the “forced normal
distribution” method in the aesthetic evaluation of ortho-
dontics. Evaluators are asked to put a specific quantity of
photos in different items, such as the most attractive and
least attractive. Define the boundary between attractive and
unattractive until all the photos are rated, and then conduct
the next relevant analysis.

Numerical Rating Scale standardizes the aesthetic feel-
ings and improves the efficiency of clinical communication
and plan formulation. However, the simple evaluation of
feelings is influenced by many factors. *ere is a certain
“ceiling effect” and it is still only a qualitative evaluation.
*erefore, a newmethod is applied to quantitatively evaluate
evaluation aesthetics in this study. Our challenge is to
generate sets of data in the place of the data from the real
treatment. *is study processes the orthodontic photos of a
23-year-old female patient by the nonrigid image defor-
mation method and established a set of frontal photos and
lateral photos. *rough the questionnaire, evaluators were
required to select their preferred photos. *e relevant in-
dicators of the photos were measured. We can quantitatively
compare the expectation with the actual clinical effect and
differences between different groups of people.

2. Methods

2.1. #e Frame of Quantitative Aesthetic Evaluation Method.
As demonstrated in Figure 1, in this article, first we collected
the pre- and post-treatment photographs of 26 adult female

patients, used image deformation technology to process the
photos of a 23-year-old female patient, and established two
groups of facial photos (see Figures 2 and 3). *en, 22 males
and 27 females were selected to conduct aesthetic evaluation
to the original and processed photos by questionnaire
survey. Finally, we measured photos and analyzed data
(according to the research of scholars [18], select a 23-year-
old female from the above orthodontic patients, which can
exclude the influence of growth and aging changes on facial
soft tissues).

2.2. Evaluation Metrics of Facial Soft Tissue. *e subjects
were 26 adult female patients between the ages of 18–35 of
the Department of Orthodontics, Zhongnan Hospital of
Wuhan University, from 2017 to 2019, to exclude the impact
of growth and gender on the study (see Figure 4).

*e patients are divided into traditional fixed appliance
with a bite plate and Invisalign group.*ere were 11 cases in
the bite plate group and 15 cases in the Invisalign group.
Selection and exclusion standards for patients: (1) patients of
class; (2) with deep overbite more than II degrees; (3) pa-
tients with nonextraction treatment; (4) patients without
dysplasia or periodontal diseases or TMD, and patients with
the age ≥ 17 years old who pass the growth peak; (5) patients
with average angle or slightly low angle, excluding patients
with obvious high angle; (5) patients with the first ortho-
dontics; (6) exclude patients who have poor posture and
expression in photos.

Canon EOS 90D was used to take photos of patients. *e
photos were saved in jpg format. Flip all the photos to the
right. Make the line connecting glabella and pogonion of soft
tissue perpendicular to the horizontal plane. Cut the photos,
up to hairline, down to chin, front to pronasale, and back to
ears. *e first author used the same computer to measure in
a continuous period of time. All photos were measured 3
times and every other week. *e average value was obtained
with no statistical difference.

Metrics: since direct data cannot be obtained from the
photos, the ratio of each length to the interpupillary distance
was used for comparison in this study.*emarking points of
frontal photos include pupil (P), zygomatic (Zy), gonion
(Go), subnasal (Sn), and menton (Me) (see Figure 5 and
Table 1). Photographing methods: sit properly, look directly
at the camera, relax the lips, and keep mandibular postural
position.

Marking points of lateral photos include (1) glabella (G),
which refers to the foremost of glabella soft tissue; (2) nasion
of soft tissue (Ns), which refers to the corresponding nasion
on the lateral photos of soft tissue; (3) pronasale (Pn), which
refers to the most anterior point of the tip of the soft tissue;
(4) columella (Cm), which refers to the most anterior point
of the upper end of the columella; (5) subnasale (Sn), which
refers to the connection point of the columella with the
upper lip; (6) A-point of soft tissue (A’), which refers to the
most concave point of the upper lip; (7) upper lip anterior
(ULA), which refers to the most anterior point of the upper
lip; (8) stomion (St), which refers to the foremost point
where the upper and lower lips contact when the lips are
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naturally closed; (9) lower lip anterior (LLA), which refers to
the most protruding point of the lower lip; (10) lower
vermilion border (LV), which refers to the boundary point
between the mucosa of the lower lip and the skin; (11)
B-point of soft tissue (B’), which refers to the most concave
point of the lower lip; (12) Pos, which refers to the most
anterior point of soft tissue in the chin; (13) menton of soft
tissue (Me’), which refers to the lowest point of the soft tissue
in the chin; and (14) tragion (T), which refers to the upper
edge of the cartilage of the tragion, where the base of the
helix transitions to the skin. Reference plane: (1) OP plane,
which refers to the connection between the midpoint of Ns-
Pos connection and t; (2) E line, which refers to the tangent
of Pn-Pos; and (3) H line, which refers to the connection
between ULA and Pos (see Figure 6).

Measuring items: angle measurement indicators include
G-Pn-Pos, G-Sn-Pos, Pn-Ns-Sn, Cm-Sn-ULA, OP-A’-ULA,
OP-B’-LLA, Pos-B’-LV, ULA-Ns-Pos, OP-B’-LLA, LLA-Ns-
Pos, ULA-Ns-LLA, OP-Ns-Pos, and H-Ns-Pos (see
Figure 6).

2.3. Nonrigid Image Deformation Technology. Point-based
image deformation has developed for many years. Schaefer
[19] proposed the Moving Least Squares (MLS) model to
solve for image deformation, which constructs deformation
function by linear functions such as rigid function and can
generate well deformation results on rigid image defor-
mation. Ma et al. [20] construct the displacement function
by Gaussian kernel to solve the deformation function. Zhou

[21] solve for deformation function by TPS kernel; the model
constructed by TPS has a free parameter. Both Ma et al. have
generalized image deformation to nonrigid image defor-
mation and can produce well deformation results with
smoothness and natural [22]. For preserving more image
details, Zhou introduces manifold regularization, which will
be introduced later.

Qiu [23] proposed a nonrigid deformation method
under the manifold constraint, which can generate natural
and smoothness facial deformation result with intrinsic
structure information preserved. *e method solves de-
formation in a semisupervised and feature-guided fashion,
which estimates deformation based on point handles, where
they contain labeled deformation control point set and
unlabeled feature control point set. Deformation control
point set controls the deformation scales, and the feature
control point set preserves the intrinsic geometric structure
information of the source face.

Check area was defined with four distinct facial land-
marks: the outer limit as the tragus; the inner border as the
nasolabial groove; the upper limit to infraorbital margin and
zygomatic arch; and the lower extended to the inferior re-
gion of the mandible; the front limit as a curve formed by
subnascale, A-point of soft tissue, upper lip anterior, lower
lip anterior, lower vermilion border, B-point of soft tissue,
Pos, andmenton of soft tissue.*e landmark is obtained by a
human-selected way, defined as the deformation control
point. And the feature control points are the SIFT feature
points extracted by VLFEAT [24] toolbox. Let pi 

N

i�1 and
qi 

N
i�1 be the correspondence deformation control point

Figure 2: A set of frontal photos obtained by the image deformationmethod. From left to right, they are decreased grade III, decreased grade
II, decreased grade (I) the original image, increased grade (I) increased grade II, and increased grade III. *e red box indicates that the
evaluator selected this item in the questionnaire.

Figure 3: A set of lateral photos obtained by the image deformation method. From left to right, they are decreased grade III, decreased grade
II, decreased grade (I) the original image, increased grade (I) increased grade II, and increased grade III.

Determine marking
points and metrics

Questionnaire survey:
evaluators select thier

preferred photos
Data analysis

Collect 26 adult female
patients of class II deep

overbite

Process the post-
treatment photographs
of one patient by image

deformation

Figure 1: Flowchart of this article.
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pair, pi 
M

i�N+1 be the feature control point, where pi 
M

i�1 is
extracted from source face image and qi 

M

i�1 is extracted
from the target face image.

Qiu [23] provided the deformation model based on
traditional MLS (Moving Least Squares) method, which
solves for rigid image deformation function by minizing the
weight least squares error functional:


N

i�1
wi(u) fu pi(  − qi

����
����
2
, (1)

where wi(u) � ‖u − pi‖
− 2α (wi(u) is nonnegative) and α

controls the weight of each control point. ‖ · ‖ denotes the
Eucliden distance metric.

Owing to the traditional MLS, only take few deformation
control points into account. And the method Zhou provided
also takes feature control points to constraint the defor-
mation; therefore, the model based on feature-guided
moving least squares takes the following form:


N

i�1
wi(u) fu pi(  − qi

����
����
2

+ λ1φ1 fu(  + λ2φ2 fu( , (2)

where ϕ1 and ϕ2 represent the smooth regularization term
and the manifold regularization term.

According to [23], deformation function is defined in a
Reproduced Kernel Hilbert Space, which was constructed by
the Gaussian kernel. *e deformation was performed in the
grid of the image, and deformation function of the arbitrary
grid point u was defined as follows:

f � u + 
M

i�1
Γ ·, pi( ci,

Vu(·) � 

M

i�1
Γ ·, pi( ci,

(3)

with Γ(·, pi) � e− β‖·− pi‖
2
and ci is the coefficient needed to be

determined. β determines the width of the range of

(a) (b) (c) (d) (e)

(f ) (g) (h) (i) (j)

(k) (l) (m) (n) (o)

(p)

Figure 4: Photos from patients.
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interaction. *e nonrigid deformation function obtained by
the minimized weighted regularized moving least square
error functional:



M

i�1

M

i�1
wi(u) pi + Γu ·, pi( ci − qi

����
����
2

+ λ1φ1 fu(  + λ2φ2 fu( .

(4)

*e smooth regularization term can be defined as ϕ1 �

‖Vu‖2H � 
N
i�1 

M
j�1 < Γ(pi, qi)ci, cj > � tr(CTΓC) with tr(·)

denoting the trace, where the kernel matrix Γ ∈RM×M is
Gram matrix and C � (c1, . . . , cM).

*e manifold regularization term is defined by the
graph Laplacian, which models a manifold by the weight
neighborhood graph. And the weight neighborhood
graph is constructed on the point set pi 

M

i�1, where
(pi, pj) is defined as edge only when ‖pi − pj‖

2 ≤ ϵ. *e
weight of the edge (pi, pj) is defined as
Gij � e(− 1/ϵ)‖pi− pj‖2 . And the graph Laplacian matrix can
be defined as Lij � Λij − Gij with Λij � diag(

M
i�1 Gij)

M

i�1.
*erefore, the manifold regularization term defined as

ϕ2(Vu) � 
i�1
i�1 

M
j�1 Gij(Vi − Vj)

2 � tr(VTLV) with V �

(Vu(p1), . . . , Vu(pM)).
To solve for the unknown coefficient matrix C, Zhou

expresses the error functional in a matrix form:

E(C) � W1/2
(P + JΓC − Q)

����
����
2
F

+ λ1tr CTΓC  + λ2tr CTΓLΓC ,

(5)

where W is a diagonal weight matrix with ith term being
wi(p), P and Q are composed of deformation control point
set, J � (IN×N, 0N×(M−N)) with 0 being a matrix composed of
0, and ‖·‖F denotes the Frobenius norm.

*erefore, the closed form solution can be obtained:

C � JTWJΓ + λ1I + λ2LΓ 
− 1

JTW(Q − P) . (6)

So, the expression of the deformation function can be
written as follows:

f(u) � u + Γu JTWJΓ + λ1I + λ2LΓ 
− 1

JTW(Q − P)  
T

.

(7)

Zy

P P

Zy

Sn

Go Go

Me

Figure 5: Marking points of frontal photos.

Table 1: Metrics and meanings of P, Zy, Go, Sn, and Me.

Measuring items Metrics Meanings
*e distanced of pupils P-P *e distance between pupils, which is taken as reference
*e width of zygomatic Zy-Zy *e width of middle part of the face
*e width of lower face Go-Go *e width of the lower face
*e height of lower face Sn-Me *e height of the lower face
GMG angle Go-Me-Go *e contour of the lower face
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All the four parameters β, α, λ1, and λ2 control the
deformation result, where λ1 and λ2 control the smoothness
regularization term and manifold regularization and α
control the weight of each deformation control point.

After determining the original face image and the hu-
man-selected deformation control point, VLFEAT toolbox
extracts the SIFT feature control point; then, we can obtain
the deformation result by performing the deformmodel. We
can obtain different deformation results by fine-tuning
parameter α and β.

2.4.Questionnaire. *e two sets of photos were submitted to
59 evaluators, including 22 males and 27 females. *e cri-
teria of evaluators: (1) Chinese nationality with no long-term
overseas residence experience; (2) above 18 years old; (3) in
good mental state; (4) nonprofessionals with no systematic
orthodontics education. All evaluators were not related to
the patients in the study.

*e questionnaire firstly collected the basic information
of evaluators, including gender, age, and occupation. After
that, they were required to select their preferred photos. It is
accompanied by an easy figure (see Tables 2 and 3).

*e facial feature data preferred by evaluators is obtained
through the same measuring method as the photos of the
actual treatment.

2.5. Statistical Analysis. Most of the measurement data of
this study conform to the normal distribution. *e data is
uniformly described by (x± s). Paired-Sample T-test was
used to compare the difference between the pre- and post-
therapy to observe the clinical effects of the two treatment
methods and Wilcoxon Signed Ranks test was used to an-
alyze the nonnormal distribution data. Independent-Sample
T-test was used to analyze the postoperative differences
between two treatment methods and Mann–Whitney U test
was used when the data did not conform to the normal
distribution. *e data collected through the questionnaire
did not conform to the normal distribution. Mann–Whitney
U test was used to compare the differences between actual

clinical effects and patients’ expectations. *e difference is
statistically significant with P< 0.05. In this study, SPSS
(version 20.0; IBM, Armonk, NY, USA) was used for sta-
tistical analysis.

3. Results

3.1. #e Comparison of the Two Treatment Methods. As
demonstrated in Figure 7, through comparing themeasuring
data from post-treatment photos of the two orthodontic
methods, the differences of two groups were statistically
significant in the height changes of the lower face (P< 0.05).
*e patients of the fixed appliance with a bite plate group
had an increase in the height of the lower face and narrowing
of the lower face, while the Invisalign group did not show a
significant increase in height.

3.2. Differences of the Actual Clinical Effects and the Ideal
Aesthetic of Different Genders. In the actual effects of the
fixed appliance bite plate and Invisalign group, only the
zygomatic width/the distance between two pupils and the
width/height of lower face were statistically different.
*erefore, under the premise of considering these two
metrics, the two groups can be combined into a group and
then compared with the ideal aesthetics of different genders
(see Figure 8).

Table 2: Aesthetics of nonprofessionals.

Front photo P1 P2 P3 P4 P5 P6 P7
Male 9 6 1 1 4 1 0
Female 11 11 8 5 2 0 0

Table 3: Aesthetics of nonprofessionals.

Lateral photo P1 P2 P3 P4 P5 P6 P7
Male 8 1 4 4 2 2 1
Female 17 10 3 4 2 1 0

G
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H
E

Pn
Cm
Sn
A’
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ULA
St
LLA
Lv
B’
Pos

Me’

(a)
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Ns

Pn
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Cm
Sn
A’
ULA
St
LLA
Lv
B’
Pos

Me’

(b)

Figure 6: (a) Marking points and reference plane of lateral photos. (b) Metrics of lateral photos.
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*e actual clinical effects are different from the aesthetics
of different genders. Differences showed in cheekbone/the
distance between two pupils, lower face height/the distance
between two pupils, width/height of lower face, G-Sn-Pos,
Cm-Sn-ULA, Pos-B’-LV, LLA-Ns-Pos, ULA-Ns-LLA, OP-
A’-ULA, OP-B’-LLA, and OP-Ns-Pos are statistically sig-
nificant (P< 0.05). *e cheekbone/pupil distance, lower
height/pupil distance, G-Sn-Pos, Cm-Sn-ULA, ULA-Ns-
LLA, OP-A’-ULA, and OP-Ns-Pos of the preferred photos of
male and female evaluators are smaller than the actual
clinical effects. Pos-B’-LV and LLA-Ns-Pos are smaller than
the corresponding indicators of the actual clinical effects. It
can be seen that both males and females prefer narrower
lower face, more retracted lip position, and fuller chin than
those of the actual treatment.

3.3. Aesthetic Differences of Different Genders. It is worth
noting that the width/height of lower face and chin pro-
trusion angle of the lower lip of the preferred faces of female
evaluators are larger than male evaluators.

Female evaluators prefer a narrower lower face than
male evaluators do. Male evaluators prefer thicker lips and
chins, especially thicker lower lips than female evaluators do
(see Table 4).

4. Discussion

*e deep overbite of the anterior teeth is a common clinical
abnormality in the vertical relationship. It is mainly caused
by the excessive height of the anterior teeth or the insuffi-
cient height of the posterior teeth. *e principle is mainly to

depress the front teeth or prevent the front teeth from
erupting, raise the posterior teeth, or both. Traditional fixed
appliance with a movable bite plate is an effective method for
deep overbite. It still allows some physiological adjustments
to establish a more ideal occlusion [25]. *e bite plate makes
a certain occlusal gap for the posterior teeth, which is
beneficial to the extension of the lower posterior teeth.
However, compared with invisalign in terms of comfort and
aesthetics, fixed appliance with a bite plate will reduce the
compliance of patients.*e biggest advantage of invisalign is
aesthetics and comfort [26]. Besides, it controls the teeth
from a three-dimensional direction and increases the control
of twisting and tilting teeth. However, the occlusal surface of
the invisalign will separate the cusp and the fossa of posterior
teeth, which will make the teeth lose the opportunity for
physiological adjustment. If worn for a long time, the
invisalign may depress the posterior teeth like occlusal
guards.

*e results of this study showed that the lower face of
bite plate group becomes higher and narrower, while the
invisalign group had no obvious similar situation. *is may
be because that the deep overbite is not only on odontical
factors but also on neuromuscular factors. *e eruption of
posterior teeth causes continuous tension on masseters. *e
clockwise rotation of the lower jaw also increases the tension
of the buccal muscles. *e posterior teeth do not contact
with the bite plate, the mandibular condyle moves forward,
and the movement of the mandible is free from the inter-
ference of the cusp. It is conducive to the normal devel-
opment of the mandible and the growth of the alveolar
height of the posterior teeth. At the same time, the muscle’s
anticontraction force effectively depresses the lower anterior
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Figure 7: *e comparison of the two treatment methods. (a)–(c) Bite plate group (n� 11), (d)–(f) Invisalign group (n� 15). aWilcoxon
signed ranks test.
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teeth and relatively raise the posterior teeth. In the process of
invisalign, the occlusal guards further increase the height of
the posterior teeth area, lengthen the masseter fibers, and
further depress the posterior teeth. *erefore, patients with
high compliance and with deep overbite are more suitable
for fixed appliance with a bite plate and patients’ high angle
is not suitable. Because the raise of the posterior teeth will
further increase the height of lower face and make the
mandible rotate clockwise. *e face will become longer.

With the development of society and the progress of the
times, more and more patients, especially adult female pa-
tients, pay more attention to whether the facial soft tissue is
perfect. It is also an important goal of orthodontists [27]. In
recent years, researchers in various countries havemademany
efforts to measure and define aesthetics. Since aesthetics is a
subjective standard, it is difficult to establish clear aesthetic
goals for clinical scheme [28]. Mary-Eleni [6] studied the
facial aesthetic of orthodontic patients of Class II. Hata and
Arai [29] studied smile aesthetics. *ey are both by VAS.
However, the studies were only qualitative evaluation. In
recent years, the widespread use of computer technology in
the medical field has provided researchers with a new way of
thinking. *erefore, this study proposed to use image de-
formation technology in aesthetic evaluation, to quantify

different metrics, show people’s aesthetics more objectively,
explore whether the actual clinical effects meet laypeople’s
expectations, and guide the formulation of treatment scheme.

*e results of this study show that the cheekbones/the
distance between two pupils, lower face height/the distance
between two pupils, G-Sn-Pos, Cm-Sn-ULA, ULA-Ns-LLA,
OP-A’-ULA, and OP-Ns-Pos of the preferred faces of eval-
uators are less than the corresponding indicators in actual
clinical effect. Pos-B’-LV and LLA-Ns-Pos are less than the
corresponding indicators of the actual clinical effect. It can be
seen that bothmales and females prefer a narrower lower face,
more retracted lip position, and fuller chin than those of the
actual clinical effect. *is is consistent with the survey results
of foreign scholars, such as Ioi [30] and Shimomura [31].

Also, the width/height of lower face and the LLA-Ns-Pos
of the preferred photos of female evaluators were greater
than the indicators of male evaluators. It is shown that
female evaluators prefer a narrower lower face than male
evaluators do. Male evaluators prefer thicker lips and chins,
especially the former than female evaluators do. It can be
seen that there are aesthetic differences between different
genders, and between the actual clinical effects and the ideal
aesthetic expectations of nonprofessionals. *erefore, both
orthodontists and patients should fully communicate the
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Figure 8: Post-treatment data of two treatment groups (aMann–Whitney U test).

Table 4: Differences of the actual clinical effects and the ideal aesthetic of different genders.

Comparison P (group A-B) Clinical groups-male evaluators Clinical groups-female evaluators Male evaluators-female evaluators
Zy-Zy/P-P 0.027 0.015 0.603
Go-Go/P-P 0.540 0.817 1.000
Sn-Me/P-P 0.002 <0.001 0.770
Go-Go/Sn-Me ∗100 0.112 0.037 0.042
G-Pn-Pos (°) 0.135 0.166 0.244
G-Sn-Pos (°) 0.022 0.041 0.076
Pn-Ns-Sn (°) 0.089 0.091 0.358
Cm-Sn-ULA (°) <0.001 <0.001 0.544
Pos-B’-LV (°) 0.006 0.003 0.566
ULA-Ns-Pos (°) 0.740 0.611 0.341
LLA-Ns-Pos (°) 0.023 0.004 0.024
ULA-Ns-LLA (°) <0.001 <0.001 0.301
OP-Ns-Pos (°) 0.002 0.001 0.188
H-Ns-Pos (°) 0.533 0.301 0.222
OP-A’-ULA (°) 0.002 0.002 0.098
OP-B’-LLA (°) 0.110 0.039 0.768
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ideal post-treatment facial soft tissues before. It helps to
prevent the contradiction between orthodontists and pa-
tients due to aesthetic differences and excessive expectations.

*is study also has deficiencies. *is study only used the
facial photos of a female volunteer. It did not analyze
whether the orthodontic treatment has different effects on
males. In addition, the skin color and facial features of the
volunteer had an unavoidable effect on the evaluation re-
sults. In the future, a more in-depth study will be conducted
by increasing the number of samples and the diversity of
evaluators.

5. Conclusions

In this study, we can “sculpt” our favorite variation of a
reference facial image through the image deformation
method instead of rating the natural faces. It can be seen
from the results of this study that the image deformation
method is helpful to analyze the preferred faces of different
people and the differences between the actual clinical effects
and the ideal aesthetic expectations of the nonprofessionals.

Conclusions of this paper are drawn below:

(1) For patients with high compliance, deep overbite
with low angle or average angle are more suitable for
fixed appliance with a bite plate, while with high
angle are not suitable.

(2) Female evaluators prefer a narrower lower face than
male evaluators do. Male evaluators prefer fuller lips
and chins, especially the former than female evalu-
ators do.

(3) It can be seen that laypeople prefer a narrower face,
more retracted lip position, and fuller chin.
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