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Abstract: Background: The perception of facial aesthetics is a complex topic due to its subjective
nature and it can be influenced by several factors. The purpose of this study was to compare the
perception of general dentists, orthodontists, maxillofacial surgeons, and lay people by evaluating
facial aesthetics in skeletal class III patients, especially for maxillary sagittal position. Methods:
A survey consisting of three sets of pre-treatment photographs of four dysmorphic patients was
used. The questionnaire was submitted to a total of 200 participants divided into the following four
subgroups: general dentists, orthodontists, maxillofacial surgeons, and lay people. Their opinion on
facial disharmony, sagittal position of the jaws, asymmetry of the chin, projection of the cheekbone
area, and lip aesthetics was recorded. Results: Significant differences were found between experts
and non-experts in the perception of the maxillary position, asymmetry of the chin and zygomatic
area (p < 0.01). No statistically significant differences were found among the groups in the perception
of mandibular position and lip aesthetics. Conclusion: The respondents with a medical or dental
background perceived the presence of maxillary retrusion more than others. Only orthodontists and
maxillofacial surgeons have recognized an alteration of the middle facial third as a greater component
of skeletal class III malocclusion.

Keywords: angle class III malocclusion; facial components; aesthetics; maxillary retrusion; laypeo-
ple; orthodontists

1. Introduction

Dentofacial deformities determine an alteration of the maxillomandibular complex,
often causing functional and psychological problems for the patient [1]. In order to obtain
a stable occlusion and a harmonious facial profile, both orthodontic and orthognathic treat-
ments are necessary [2]. Although the planning of an orthodontic/orthognathic treatment
is strictly dependent on a good occlusal relationship, to date, the aesthetic assessment plays
a fundamental role, analyzing the patient’s soft tissues as the main component for a satis-
factory result [3]. However, facial attractiveness is not based on well-defined parameters,
but it is significantly influenced by the subjectiveness of aesthetics, leading to different
opinions [4]. Age, gender, level of education, occupation, and ethnicity are subjective
elements affecting the aesthetic facial evaluation. For this reason, the facial perception
could be different among laypeople, patients, and clinicians, with a multifactorial point of
view [5].

Severe skeletal class III malocclusion is the most common facial deformity requiring
orthognathic surgery [6,7]. This type of malocclusion can be determined by a mandibu-
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lar growth excess or a maxillary growth deficiency, or an alteration of both maxilla and
mandible [8]. Ellis and McNamara showed that the most common skeletal class III maloc-
clusion was caused by a combination of mandibular protrusion and maxillary retrusion [9].
However, in these patients, a prominent mandibular profile is usually recognized, mis-
understanding a decreased sagittal projection of the maxilla that interferes with facial
harmony [10]. In many cases, patients showed a facial asymmetry in addition to the sagittal
discrepancy, worsening their aesthetic aspect [11]. Several authors showed significant
difference in the assessment of facial perception for skeletal class III patients among dental
professionals, orthodontists, oral surgeons, and laypeople [3,12,13]. Different opinions
were recorded referring to facial profile, smile aesthetics, and soft tissue harmony [4,14].
However, no previous studies focused on maxillary sagittal position in skeletal class III
patients, evaluating its projection on soft tissues.

The purpose of this study was to compare the perceptions of several observers an-
alyzing the photographs of orthognathic patients. The null hypothesis was the absence
of different perceptions among the groups about the altered skeletal component of the
malocclusion, especially in the maxillary region. The specific aim was to compare the
perceptions of orthodontists, maxillofacial surgeons, general dentist, and laypeople analyz-
ing the photographs of patients with skeletal class III malocclusion and facial asymmetry
and recording their opinion on facial disharmony, the sagittal position of the jaws, chin
asymmetry, projection of the zygomatic area, and lip aesthetics.

2. Materials and Methods
2.1. Study Design

The study was designed as an observational study. The protocol and ethics followed
the Declaration of Helsinki. The regional ethical review board (reference for the Magna
Graecia University of Catanzaro, Catanzaro, Italy) approved the study.

2.2. Study Sample

In this study, a total of 200 observers were recruited and separated in the following
four different subgroups: laypeople, general dentist, orthodontists, and maxillofacial sur-
geons. A total of 4 dysmorphic patients were selected from the database of the Unit of Oral
and Maxillofacial Surgery of Magna Graecia University of Catanzaro with the following
characteristics: over 20 years of old, skeletal class III malocclusion (ANB < 0°), sagittal max-
illary deficiency (SNA < 80°), chin deviation from the midsagittal plane >4 mm, complete
permanent dentition, no previous facial trauma, no cleft lip or palate, no congenital disease
or facial surgical treatment.

2.3. Data Collection Method

Three sets of standardized pre-treatment color photographs were selected for each
patient, blocking out his/her eyes to avoid identifiable information. A written informed
consent with detailed information had been signed by each patient for using their pho-
tographs for the research purpose. A survey was created including the photographs in
the frontal, profile, and % view of each patient (Figure 1). A Nikon D5600 digital camera
was used to take the photographs in standard conditions. Each photograph had the same
dimensions, 11.7 x 8.3 cm.

Each observer completed the questionnaire. The first section included 8 questions on
demographic data. The second section included 8 questions on the patients” photographs,
recording facial disharmony (alteration of the middle facial third; alteration of the lower
facial third; no facial alteration), the sagittal position of the jaws (retroposition, normal
position, advancement), chin asymmetry (centered, right deviation, left deviation), projec-
tion of the zygomatic area (flat, normal, prominent), and lip aesthetics (retroposition of
upper lip, advancement of lower lip, no lip alteration). Furthermore, each observer had to
determine the level of importance for an attractive facial appearance using the following
score: 1. Not important; 2. Discretely important; 3. Very important.
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Figure 1. Set of three standardized facial photographs of one of the selected cases included in the questionnaire. The
patients showed a skeletal class III malocclusion with skeletal asymmetry.

2.4. Study Variables

The primary predictor variable was the observers” occupation, dividing orthodontists,
maxillofacial surgeons, generic dentists, and laypeople.

The primary outcome variable was the perception of the sagittal maxillary position
compared among the four subgroups.

The secondary outcome variables were the perception of the facial disharmony, sagittal
mandibular position, chin asymmetry, projection of the zygomatic area, and lip aesthetics
compared among the four subgroups.

Other study variables included the observers’ age, gender, and ethnic origin.

2.5. Statistical Analysis

Recorded data were transferred to the STATA statistical package (STATA 11, StataCorp,
College Station, TX, USA). Descriptive and inferential statistical analyses were performed
(frequencies and percentage for categorical data; hypothesis test). Chi-square test was
used to compare the facial perceptions among the four subgroups. A p-value < 0.05 was
considered statistically significant.

3. Results

A total of 200 questionnaires were recorded, 50 for each group of participants. Table 1
reported the characteristics of the observers. Most of the participants knew the procedures
of orthognathic surgery (197; 98.5%), preferring orthodontic treatment as the first step
(132; 66%).

3.1. Maxilla

The perception of maxillary spatial position showed a retrusion in most of the in-
vestigated specialized categories, as follows: 78% of orthodontists, 66% of maxillofacial
surgeons, and 61% of generic dentists. Less agreement was recorded for laypeople, who
evaluated a maxillary retrusion in 49% of answers, a correct maxillary position in 27.5%,
and a maxillary advancement in 23.5%. The perception of maxillary position showed
a statistically significant difference among the groups (p < 0.05). Orthodontists and max-
illofacial surgeons recognized an alteration of the middle facial third as a significative
component of the skeletal class III malocclusion (p < 0.01).
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Table 1. Descriptive statistics of the observers’ characteristics.

Observers’ Characteristics Observers’ Sample (%)
Age
20-30 years 106 (53)
31-40 years 50 (25)
>41 years 44 (22)
Sex
Female 102 (51)
Ethnicity
Caucasian 192 (96)
Latino-American 8 (4)
Facial aesthetics
Very important 120 (60)
Discretely important 77 (38.5)
Not important 3(1.5)

3.2. Mandible

The perception of mandibular spatial position showed a correct position in 17% of
orthodontists, 19% of maxillofacial surgeons, 19% of generic dentists, and 19% of laypeople.
A consistent agreement was recorded evaluating mandibular advancement, as follows:
80% of orthodontists, 76.5% of maxillofacial surgeons, 78.5% of generic dentists, and 69%
of laypeople. The perception of mandibular position did not show a statistically significant
difference among the groups (p > 0.05). All the categories recognized the alterations of the
lower facial third as an important component of the skeletal malformation, but most of
generic dentists (56%) and laypeople (63.5%) evaluated the mandibular advancement as
the only component of skeletal class III deformity. A prominent chin was recorded in 74%
of orthodontists, 50.5% of maxillofacial surgeons, 69.5% of generic dentists, and 67% of
laypeople, with a statistically significant difference among the groups (p < 0.05).

3.3. Zygomatic Area

A flat zygomatic area was recorded in 76.5% of orthodontists, 71.5% of maxillofacial
surgeons, 64.5% of generic dentists, and 66% of laypeople. A normal zygomatic area was
recorded in 20.5% of orthodontists, 26.5% of maxillofacial surgeons, 29% of generic dentists,
and 21.5% of laypeople. The perception of the zygomatic area showed a statistically
significant difference among the groups (p < 0.01).

3.4. Lip Perception

Soft tissue assessment showed no statistically significant difference among the groups
(p > 0.05). An alteration of lips harmony with an advanced lower lip in association to
a retruded upper lip was identified by 27.5% of orthodontists, 38% of maxillofacial surgeons,
30.5% of generic dentists, and 23% of laypeople. A retruded upper lip without an advanced
lower lip was recorded by 43% of orthodontists, 25% of maxillofacial surgeons, 29% of
generic dentists, and 32.5% of laypeople.

3.5. Asymmetric Perception

Chin deviation was recorded by orthodontists (88%), maxillofacial surgeons (86%),
generic dentists (73.5%), and laypeople (54.5%), with a statistically significant difference
among the groups (p < 0.01).

Table 2 reported the bivariate comparison among the investigated groups.
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Table 2. Bivariate comparison among the investigated groups.
Orthodontists General Dentists Maxillofacial Surgeons Laypeople  p-Value
Maxilla
1. Correct position 42 (21) 58 (29) 37 (18.5) 55 (27.5) 0.01
2. Advancement 2(1) 20 (10) 31 (15.5) 47 (23.5) <0
3. Retrusion 156 (78) 122 (61) 132 (66) 98 (49)
Mandible
1. Correct position 34 (17) 38 (19) 38 (19) 38 (19) 0.05
2. Advancement 160 (80) 157 (78.5) 153 (76.5) 138 (69) >0
3. Retrusion 6(3) 5(2.5) 9(45) 24 (12)
Chin
1. Normal 42 (21) 50 (25) 89 (44.5) 44 (22) 0.05
2. Prominent 148 (74) 139 (69.5) 101 (50.5) 134 (67) <0
3. Flat 10 (5) 11 (5.5) 10 (5) 22 (11)
Zygomatic area
1. Flat 153 (76.5) 129 (64.5) 143 (71.5) 132 (66) 0.01
2. Normal 41 (20.5) 58 (29) 53 (26.5) 43 (21.5) <0
3. Prominent 6(3) 13 (6.5) 4(2) 25 (12.5)
Lip
1. Retroposition of upper lip 86 (43) 58 (29) 50 (25) 65 (32.5) 0.05
2. Advancement of lower lip 55 (27.5) 61 (30.5) 76 (38) 46 (23) >
3. No lip alteration 59 (29.5) 81 (40.5) 74 (37) 89 (44.5)
Chin asymmetry
1. Centered 24 (12) 53 (26.5) 28 (14) 91 (45.5) <0.01
2. Deviation 176 (88) 147 (73.5) 172 (86) 109 (54.5)

Statistically significant results were in bold.

4. Discussion

This study aimed to evaluate the perception of maxillary position and facial aes-
thetics in patients with class III malocclusion by comparing the opinion of orthodontists,
maxillofacial surgeons, general dentists, and lay people.

The perception of facial aesthetics is a complex topic due to its subjective nature. It
can be influenced by several factors, including education, age, sex, socioeconomic status,
individual preferences, and multimedia sources, such as internet, social networks, and
television [5]. However, severe deformities of class Il patients are easy to recognize, and
the concave profile is often negatively perceived by all examiners [3]. To date, the antero-
posterior position of the maxilla has been extensively shown as a contributing factor to
facial profile and aesthetics [4,12].

The initial hypothesis of a different perception about the altered skeletal components
of the class III malocclusion was confirmed by this survey, especially for the maxillary
area. A significantly different evaluation was recorded among the observers in terms of
maxillary position. Most of the specialized categories (orthodontists, generic dentists, and
maxillofacial surgeons) assessed a sagittal retrusion of the maxilla, but only orthodontists
and maxillofacial surgeons recognized that the alteration of the middle facial third is
an important component of the skeletal class III malocclusion. These results agree with
Alrbata and colleagues who showed that orthodontists are more sensitive in perceiving
maxillary retrusion than other categories [13]. Probably, orthodontists pay more attention
to maxillary development to intercept a skeletal class III malocclusion already in the early
stages of growth [13]. Furthermore, both orthodontists and maxillofacial surgeons had to
conform their aesthetic canons with the new preferences of a more protruded facial profile;
therefore, they usually focus on jaw retrusion [15].

The significant difference in the middle facial third was also recorded for the per-
ception of the zygomatic area. Orthodontists and maxillofacial surgeons evaluated a flat
cheekbone contour in most of the class III patients. According to these results, Fenga and
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colleagues also reported that orthodontists perceive the less attractive zygomatic region
than non-specialists, assessing an aging appearance of class III patients [16].

The perception of the mandibular position did not show a statistically significant
difference among the different groups: 80% of orthodontists, 76.5% of maxillofacial sur-
geons, 78.5% of general dentists, and 69% of laypeople perceived the position of the jaw as
protruded. However, in this study most of generic dentists and laypeople evaluated the
mandibular advancement as the only component of the skeletal class III discrepancy. Ac-
cording to these results, several studies reported that an alteration in the lower facial third
is more immediately perceived [13,17,18]. Johnston and colleagues showed that subjects
with skeletal prognathism and vertical excess of growth are considered less attractive than
subjects with normal face height, needing more efficient therapies [19].

In cases of prognathism, in addition to the mandibular protrusion, it is important
to evaluate the chin prominence, because it can influence the perception of lower facial
harmony [20,21]. In this study, the perception of chin position showed a statistically signifi-
cant difference among the observers. Orthodontists have perceived the chin prominence
more than other groups, as they probably are more sensitive in their judgment due to their
training. Their assessments are based more on objective guidelines and ideal relationships,
unlike the laity who are influenced by the culture of beauty [17,22,23]. In the last century,
a prominent chin is considered an attractive male characteristic, especially in association
with large, prominent lips [23-27].

The sagittal perception of class III profile is often strictly related to the frontal evalua-
tion of the facial asymmetry. In this study, the recognition of skeletal asymmetry showed
significant differences among the observers. Orthodontists and maxillofacial surgeons
managed to identify the chin deviation better. According to these results, Barbosa and
colleagues reported that the higher the degree of mandibular deviation is, the worse the
scores assigned to facial aesthetics are, showing that maxillofacial surgeons were more
sensitive to detect the presence of asymmetries compared to orthodontists and laymen [28].

In addition to the skeletal deformity, soft tissue assessment also assumes a funda-
mental role. In class III malocclusions with a prognathic profile, an everted lower lip with
a smaller upward movement of mouth corners was recognized [29]. Although the lips
position can also influence facial perception, no statistically significant differences among
the observers were recorded in this study [30,31].

The study sample could limit the study. Caucasian respondents aged 20-30 may be
influenced by their socioeconomic status and social media aesthetic patterns developed in
the last few years.

In conclusion, this study highlighted that the four groups of participants had different
perceptions of facial harmony, especially in the middle facial third. Orthodontists and
maxillofacial surgeons were better able to assess maxillary retrusion in class III patients.
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