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Abstract. This observational study aimed to use artificial intelligence to describe the
impact of orthognathic treatment on facial attractiveness and age appearance. Preand post-treatment photographs (n = 2164) of 146 consecutive orthognathic patients
were collected for this longitudinal retrospective single-centre study. Every image
was annotated with patient-related data (age; sex; malocclusion; performed
surgery). For every image, facial attractiveness (score: 0–100) and apparent age
were established with dedicated convolutional neural networks trained on
>0.5 million images for age estimation and with >17 million ratings for
attractiveness. Results for pre- and post-treatment photographs were averaged for
every patient separately, and apparent age compared to real age (appearance).
Changes in appearance and facial attractiveness were statistically examined.
Analyses were performed on the entire sample and subgroups (sex; malocclusion;
performed surgery). According to the algorithms, most patients’ appearance
improved with treatment (66.4%), resulting in younger appearance of nearly 1 year
[mean change: 0.93 years (95% confidence interval (CI): 1.50; 0.36);
p = 0.002), especially after profile-altering surgery. Orthognathic treatment had
similarly a beneficial effect on attractiveness in 74.7% [mean difference: 1.22 (95%
CI: 0.81; 1.63); p < 0.001], especially after lower jaw surgery. This investigation
illustrates that artificial intelligence might be considered to score facial
attractiveness and apparent age in orthognathic patients.
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Orthognathic therapy focuses on the treatment of dentofacial discrepancies which
are beyond the scope of conventional orthodontic treatment, particularly severe
Class II and Class III, anterior open bite
or facial asymmetry1. The objective of
orthognathic treatment is to correct the
functional and aesthetic impairments of
dentofacial deformities through combined
orthodontic and surgical efforts. While
patients may present to an orthognathic
clinic for a number of reasons, improvement of facial appearance clearly constitutes a prime concern2–5.
Much research has been devoted to accurately evaluate the aesthetic outcome of
orthognathic treatment. Improvements in
facial appearance have been studied based
on self-reported scores of patients6–8 or
orthodontists and maxillofacial surgeons
appraising the changes in soft tissue proportions and facial aesthetics9. However, all
historical approaches fall short to adequately address the assessment of social attractiveness10. Professional appraisal of
attractiveness, as performed by orthodontists, surgeons or general dentists, relies on
taught rules of beauty dictated by ‘ideal’
facial features, golden ratios and other
established proportions11–13. These classic
rules of facial harmony will, however, not
reflect the attractiveness as perceived by
peers14–16. Conversely, the assessment of
attractiveness performed by a limited number of lay people remains equally inconclusive. The subjectivity involved is too
important to be ignored17,18 and may corrupt the evaluation altogether10,19.
In recent years, the field of artificial
intelligence (AI) has demonstrated some
impressive advances, empowering computers not only to perform rudimentary
cognitive functions such as optical facial
recognition, but also to exceed in simulating much more complex cognitive tasks,
including the analysis and interpretation
of a recognized face. Hence, AI seems a
promising tool to overcome the abovementioned concerns related to the evaluation of facial attractiveness. Though it is
admittedly very difficult to quantify beauty, AI enables from a single face image an
assessment of attractiveness by characterizing the attractiveness of particular facial
traits, and their combinations. Moreover,
the appraisal of these traits may be utilized
to calculate an apparent age. Employing
an algorithm based on a convolutional
neural network trained on big data that
mirrors relevant opinion may indeed prove
helpful in objectively and reproducibly
interpreting facial appearance.
It seems that AI has never been applied
to assess clinical results in dentistry in

general, and facial changes in orthognathic patients in particular. The objectives of this present study were (1) to
assess the effect of orthognathic therapy
on facial attractiveness and apparent age,
by applying a dedicated algorithm, validated on a large dataset from a dating site,
on pre-and post-treatment facial photographs, and (2) to review the observable
changes according to gender, underlying
malocclusion and chosen osteotomy. Due
to the exploratory nature of this investigation, no specific hypotheses were formulated.
Material and Methods
Material

This was a retrospective longitudinal cohort study of the most recent 150 consepatients
who
completed
cutive
orthognathic therapy at the local university. All records were collected from the
archives of the Clinic of Orthodontics and
Paediatric Dentistry. Patients with craniofacial syndromes, cleft lip and palate,
reported previous maxillofacial surgery
or facial traumata were excluded. The
collected records included facial photographs and variables related to patient
(sex; age; type of malocclusion) or treatment (type of surgery; duration of treatment). Overall, four cases had to be
excluded due to partially missing data of
the patient-related variables.
Pre-treatment malocclusions were
assessed on cephalograms and categorized
as (1) skeletal Class II, (2) skeletal Class
III, (3) anterior open bite and (4) asymmetry (cases could be assigned to one or
more categories). The types of surgery
were grouped in the following categories:
(1) Le Fort I osteotomy of the maxilla
(upper jaw surgery), (2) sagittal split ramus osteotomy of the mandible (lower jaw
surgery), (3) chin osteotomy and (4) other
osteotomies (cases could be assigned to
one or more categories).
All photographs were taken with a single-lens reflex camera, a dedicated flash
reflector and against a monochrome background. The standardized images were
taken both initially and after completion
of treatment and consisted of several
viewing angles (frontal, profile, 45 oblique) and different characteristics (resting
posture, smile, habitual occlusion). Apart
from altering contrast or brightness, no
digital image enhancement was performed. Of the 2628 possible combinations, 2164 annotated facial images were
retrieved, digitally archived, processed in
JPEG format at a resolution of 600 dpi,

and used for the statistical analysis. Missing images were disregarded for analyses.

Method

Apparent age and facial attractiveness
were determined by applying a computational algorithm comprising a face detector20 and convolutional neural networks
(CNNs) for the prediction of apparent
age21 and facial attractiveness22.
Prior to CNN prediction, faces were
detected in all images, roughly aligned,
and each image was cropped to ensure
that all faces were equal in size, orientation and position. All face images were
brought to a size of 256  256 pixels with
a centred face and a 40% background
margin and used as input for the CNN
models. The algorithms did not explicitly
use facial landmarks. The CNN models
employed VGG-16 architecture23 and
were pre-trained on >0.5 million facial
images with age labels acquired from the
Internet Movie Database and Wikipedia
(IMDb-Wiki, age range: 0–100 years)21.
For apparent age prediction, the CNN
model was fine-tuned on the APPA-REAL24 face images with apparent age labels
(age range: 0–95 years).
For attractiveness prediction, the CNN
model was fine-tuned using a dataset from a
dating site containing >13,000 face images
with more than 17 million ratings for attractiveness22. Since images from the employed
dataset were taken in conditions dissimilar
to medical assessment, the pre-trained attractiveness prediction network was further
adjusted, using the Chicago Face Dataset
(CFD)25. The latter contains 597 photographic images all taken in identical lighting conditions against a monochrome
background, and each labelled for facial
attractiveness. For this task, CFD was partitioned into 469 train and 128 validation
images, binning the attractiveness scores
into four bin-classes and fine-tuning the
CNN model for classification. The expected
attractiveness score was subsequently
comP
puted using attractiveness = 3i¼0 i probability of class i.
To facilitate the interpretation, facial
attractiveness was scaled from 0 to 100
(0: extremely unattractive; 100: extremely
attractive).
As shown in recent investigations22,24,26, trained CNN models are not
only sensitive to facial features, but also to
background. In order to suppress background distractors, the margin of the image (i.e. a 30-pixel-wide rim) was set to
black for both apparent age and facial
attractiveness prediction.

Please cite this article in press as: Patcas R, et al. Applying artificial intelligence to assess the impact of orthognathic treatment on facial
attractiveness and estimated age, Int J Oral Maxillofac Surg (2018), https://doi.org/10.1016/j.ijom.2018.07.010

YIJOM-3995; No of Pages 7

Using AI for orthognathic surgery results
Apparent age and attractiveness
scores were established for every single
facial photograph (n = 2164), and were
subsequently averaged for every patient
before treatment and after treatment,
respectively.

Statistical analysis

Data were analysed in SPSS software
[IBM SPSS Statistics for Windows, version 23 (IBM Corp., Armonk, NY, USA].
A Kolmogorov–Smirnov test was applied
on all variables to investigate normal distribution, and depending on the test’s outcome parametric or non-parametric
descriptive analysis and statistical testing
were operated. Real age, computed apparent age, appearance and computed facial
attractiveness
were
descriptively
reviewed. Appearance was defined as difference between computed apparent age
and real age, and the patient’s appearance
was considered as looking older when
apparent age was greater than real age.
Changes in appearance before and after
treatment were calculated and the impact
of treatment on appearance was analysed
with a paired Student’s t-test.
Scores of facial attractiveness before and
after treatment were compared to each other, and the difference in attractiveness was
assessed with a Wilcoxon signed-rank test.
These statistical analyses were performed for the entire sample and independently repeated for certain subgroups
according to gender (males; females), type
of underlying malocclusion (Class II,
Class III, anterior open bite, facial asymmetry), or type of treatment (upper jaw
surgery, lower jaw surgery, combined upper and lower jaw surgery with or without
chin osteotomy).

To evaluate possible associations between changes in attractiveness and age
at start of treatment or attractiveness at
start of treatment, respectively, scatter
plots were created using data of the entire
sample, and two separate models for linear
regression analysed. For all analyses, differences were deemed significant at
p < 0.05.
Results

The pre-treatment malocclusions of the
146 orthognathic patients (females:
n = 77; 52.7%) were categorized as Class
II (n = 62; 42.5%), Class III (n = 68;
46.6%), anterior open bite (n = 57;
39.0%) and asymmetry (n = 42; 28.8%).
In most cases, upper jaw surgery (n = 124;
84.9%) and lower jaw surgery (n = 122;
83.6%) was performed. Chin osteotomy
was carried out in nearly half of the
patients (n = 71; 48.6%), and other different surgical approaches were chosen in
around 10% of the cases (n = 15;
10.3%). Thus, most cases were treated
with multiple osteotomies [upper and lower jaw surgery with chin osteotomy
(n = 53; 36.3%) or without (n=48;
32.9%)]. The minority of the cases were
treated exclusively in the upper jaw
(n = 15; 10.3%) or solely in the lower
jaw (n = 21; 14.4%).
The descriptive values of real age and
computed apparent age are listed in Table 1. According to the algorithm used,
orthognathic patients appeared in general
older than their actual age. Most patients’
appearance improved with treatment
(66.4%). Table 2 describes the changes
in appearance. On average, orthognathic
patients appeared 1.75 years older than
their actual age before treatment, but only
0.82 years older after treatment. This sta-
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tistically significant improvement (i.e. reduction of the difference between apparent
age and real age) was, however, not equally reproducible in all subgroups. In particular, females benefited more than males,
as did Class II and Class III patients.
Combined surgical treatment (lower and
upper jaw surgery) seemed to achieve the
most beneficial effect with regard to appearance.
Treatment also had a positive impact on
attractiveness (Fig. 1, Table 3). Altogether, 74.7% of the patients were more attractive after treatment. Improvement in
attractiveness was observed in both sexes
and across all malocclusions, and the combined therapy was most likely to produce
the best effect in terms of attractiveness.
Descriptive results, however, reveal small
effect sizes and may relativize the clinical
relevance.
Two possible associations were investigated with linear regression analysis. The
first model in Fig. 2A indicates that
changes in attractiveness were unlikely
connected to the age at start of treatment
[regression coefficient: 0.01 (95% CI:
0.06; 0.03); p = 0.57]. The second model
in Fig. 2B discloses a relationship between
the improvement in attractiveness with the
attractiveness at start of treatment [regression coefficient: 0.10 (95% CI: 0.17;
0.02); p = 0.02]. Hence, greater improvement in attractiveness could be
expected in patients with lower attractiveness score at start of treatment.
Discussion

As outlined in the introduction, improvement of facial attractiveness is an essential
aspect when appraising the outcome of
orthognathic therapy. However, facial attractiveness is elusive13 and its scoring

Table 1. Real (chronological) age and apparent (computed) age, at start and end of treatment. Descriptive values (median, first and third quartiles)
are given for entire sample and specific subgroups.
At start of treatment
n (percentage of total)
146 (100.0%)
All
Males
69 (47.3%)
Females
77 (52.7%)
Subgroups according to malocclusion
Class II
62 (42.5%)
Class III
68 (46.6%)
Anterior open bite
57 (39.0%)
Asymmetry
42 (28.8%)
Subgroups according to treatment
Upper jaw
15 (10.3%)
Lower jaw
21 (14.4%)
Combined
48 (32.8%)
Combined with chin 53 (36.3%)

At end of treatment

Real age (years)
Median (Q1; Q3)

Apparent age (years)
Median (Q1; Q3)

Real age (years)
Median (Q1; Q3)

Apparent age (years)
Median (Q1; Q3)

19.17 (17.08; 27.35)
19.04 (17.67; 26.96)
19.63 (16.25; 28.50)

24.02 (19.35; 28.49)
23.90 (19.96; 28.63)
24.14 (18.90; 27.88)

22.34 (20.21; 30.21)
22.29 (20.54; 29.84)
22.46 (19.88; 30.59)

26.00 (22.05; 31.28)
26.85 (22.98; 31.86)
25.31 (21.53; 30.91)

19.17
18.88
18.79
19.04

(16.69;
(17.42;
(17.04;
(17.27;

26.92)
27.63)
24.38)
27.81)

23.81
23.68
22.02
24.46

(19.00;
(20.00;
(18.35;
(19.85;

28.07)
28.40)
26.44)
28.10)

22.25
21.80
21.88
22.17

(20.38;
(20.21;
(20.13;
(20.27;

29.23)
30.44)
26.88)
30.59)

25.78
24.90
25.36
26.30

(21.75;
(21.87;
(21.20;
(23.12;

30.62)
30.90)
29.39)
31.20)

18.13
18.54
21.00
18.38

(16.13;
(16.75;
(18.02;
(16.50;

25.46)
29.13)
27.10)
27.50)

19.94
24.41
24.75
23.72

(17.16; 26.15)
(19.75; 29.73)
(21.40; 28.63)
(9.15; 28.12)

21.63
21.46
23.75
21.63

(20.04;
(19.84;
(20.90;
(19.75;

28.79)
31.71)
30.59)
29.59)

21.54
26.66
26.70
24.85

(19.27;
(23.81;
(23.52;
(21.90;

28.78)
31.39)
31.79)
31.09)
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Table 2. Appearance, based on calculated differences (mean and standard deviation) between real age and apparent age, at start and end of
treatment.

n

146
All
Males
69
Females
77
Subgroups according to malocclusion
Class II
62
Class III
68
Anterior open bite
57
Asymmetry
42
Subgroups according to treatment
Upper jaw
15
Lower jaw
21
Combined
48
Combined with chin
53

Appearance at start
of treatment
Difference between
real age and apparent
age (y)

Appearance at end
of treatment
Difference between
real age and apparent
age (y)

Mean (1 SD)

Mean (1 SD)

Paired t-test
P

(years)
Mean (95% CI)

1.75 (3.68)
2.13 (2.87)
1.42 (4.28)

0.82 (4.37)
1.48 (3.59)
0.22 (4.91)

0.002*
0.060
0.011*

0.93 (1.50; 0.36)
0.64 (1.30; 0.03)
1.20 (2.11; 0.28)

1.82
2.07
1.97
2.19

(3.93)
(3.29)
(3.35)
(3.57)

0.39
1.09
1.37
1.54

0.005*
0.010*
0.123
0.153

1.43
0.98
0.60
0.65

(2.41;
(1.71;
(1.37;
(1.56;

0.45)
0.24)
0.17)
0.25)

0.45
2.03
1.82
1.99

(3.01)
(3.86)
(3.60)
(3.92)

0.19 (3.88)
1.54 (4.65)
0.80 (4.53)
0.98 (4.23)

0.492
0.464
0.011*
0.077

0.64
0.48
1.02
1.02

(2.59;
(1.82;
(1.80;
(2.14;

1.30)
0.86)
0.25)
0.11)

(5.14)
(3.67)
(3.56)
(3.86)

Impact of therapy
on appearance

Positive values signify that the apparent age is greater than the real age (‘‘older appearance’’). The changes in appearance are tested with Student’s
paired t-tests for the entire sample and specific subgroups, and given as mean difference with corresponding 95% confidence interval (CI). A
negative mean value relates to a reduction of an older appearance.

Fig. 1. Box and Whisker plot for attractiveness score across entire sample (n = 146). Box
depicts the interquartile range (IQR), with the median indicated by the internal line. Whiskers
enclose the lowest to highest values excluding the outliers (i.e. values within 1.5  IQR of the
lower and upper quartiles). Stars mark extreme outliers (i.e. value more than 3  IQR beyond
the upper quartile); circles mark mild outliers.

inherently problematic; as both lay people’s and professional’s assessments suffer from serious limitations in mirroring
social attractiveness. The purpose of this
present research was to overcome the
subjectivity common in all traditional rating protocols by means of AI, using an
algorithm trained on large data and finetuned for medical assessment. With a
model that has been validated on 17 million ratings retrieved from a dating site,
the approach can be considered a robust
technique to reflect social attractiveness.
Additionally, this investigation is presum-

ably the very first attempt ever made in
dentistry to introduce AI to identify not
only changes in attractiveness, but also in
apparent age, a task in which the human
reference is evidently outperformed21. But
perhaps most importantly, the introduced
method would be a welcome additional
clinical tool. In contrast to panel-based
scores, which are unavailable for individual planning, the use of AI would allow the
surgeons to predict the outcome of surgical procedures on the appearance of
patients. As such, AI would allow eliminating the inherent subjectivity in the

planning and possibly obtaining more
favourable aesthetic outcomes.
The sample, consisting of >2100
images of 146 represented patients, is
clearly adequate for the analysis performed. Both the types of malocclusions
and the surgery performed were sufficiently represented and evenly distributed
across both sexes. Mean age, both at start
and at the end of the therapy, as well as the
duration of 3.1 years for treatment, can all
be considered representative for a typical
cohort of orthognathic patients.
The analysis demonstrated that orthognathic treatment significantly improves
facial attractiveness, both in males (mean
difference: 1.22; p < 0.001) and females
(mean difference: 1.33; p < 0.001). The
evaluation of the subgroups revealed a
differential effect relative to the treated
malocclusion; the highest score for attractiveness improvement was documented
for corrected asymmetries, followed by
Class II and Class III patients. This observation is in agreement with previous studies attesting a beneficial aesthetic outcome
for corrected asymmetries27, Class II and
Class III patients28. Moreover, the correction of facial asymmetry indisputably constitutes the change most tangible for
patients (in contrast to any other profilerelated dysgnathia). Thus, the fact that the
correction of asymmetry produced the
highest increase in attractiveness score
underlines the appropriateness and usefulness of the AI-based scoring.
The assessment of different surgical
approaches showed equally that not all
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Table 3. Computed attractiveness at start and end of treatment.

n

Median (Q1; Q3)

Comparison between
median attractiveness
at start and at end
of treatment
Wilcoxon
signed-rank test

(38.17; 43.03)
(38.10; 44.24)
(38.44; 42.31)

41.68 (39.23; 44.69)
42.52 (39.60; 44.70)
41.03 (39.15; 44.62)

<0.001*
<0.001*
<0.001*

1.22 (0.81; 1.63)
1.33 (0.70; 1.95)
1.13 (0.28; 1.68)

(38.14;
(38.17;
(38.06;
(38.18;

42.59)
44.06)
41.83)
44.03)

41.60
41.31
41.63
42.26

(39.18;
(39.23;
(38.66;
(39.49;

44.14)
44.67)
44.81)
44.69)

<0.001*
0.001*
<0.001*
<0.001*

1.12
0.98
1.23
1.49

(0.59;
(0.35;
(0.63;
(0.73;

(37.36;
(37.95;
(38.89;
(38.10;

41.96)
42.59)
44.06)
42.75)

39.69
42.15
42.77
41.58

(37.10;
(40.15;
(39.73;
(39.11;

41.63)
44.60)
44.73)
44.83)

0.173
0.006*
<0.001*
0.001*

0.74
1.53
1.33
1.07

(0.69; 2.17)
(0.55; 2.52)
(0.67; 2.00)
(0.29; 1.86)

Attractiveness at start
of treatment (%)

Attractiveness at end
of treatment (%)

Median (Q1; Q3)
146
40.16
All
Males
69
40.35
Females
77
39.94
Subgroups according to malocclusion
Class II
62
40.03
Class III
68
39.67
Anterior open bite
57
39.42
Asymmetry
42
40.80
Subgroups according to treatment
Upper jaw
15
38.16
Lower jaw
21
41.37
Combined
48
40.29
Combined with chin
53
40.17

Difference in
attractiveness (%)
Mean (95% CI)

1.66)
1.61)
1.84)
2.25)

Descriptive values (median, first and third quartiles) are given for entire sample and specific subgroups. The difference in attractiveness (between
at start and at end of treatment) is tested by Wilcoxon signed-rank test for the entire sample and specific subgroups. The resulting difference in
attractiveness is shown (mean difference and 95% confidence interval (CI)).
*
Statistically highly significant at p < 0.01.

Fig. 2. Scatter diagram with changes in attractiveness caused by the treatment (y-axis) plotted against real (chronological) age at start of treatment
(A) and attractiveness at start of treatment (B), respectively. The linear regression (red line) is drawn together with its 95% confidence interval
(black lines). The black dotted line represents the mean improvement of attractiveness (y = 1.22). (For interpretation of the references to colour in
this figure legend, the reader is referred to the web version of this article.)

osteotomies produce identical improvements in facial aesthetics. It is evident,
and clearly clinically relevant, that the
various osteotomies in the lower jaw produced the most significant beneficial facial
changes (mean differences: 1.07–1.53;
p < 0.006), yet single jaw surgery in the
maxilla failed to affect facial attractiveness significantly (mean difference: 0.74;
p = 0.173).
Although pre- and post-treatment
results differed significantly, the estimated
effect size (given as mean difference)
remained, perhaps somewhat surprisingly,

rather small. The following considerations
might be submitted. First, ageing was
disregarded. While it is an established fact
that facial attractiveness diminishes with
age29, the outcome of orthognathic treatment was compared to pre-treatment attractiveness. Thus untreated, the patients
would have suffered a steady decrease
simply owing to ageing, and this effect
is insufficiently accounted for when comparing to pre-treatment score. Second, it is
a noted phenomenon seen in numerous
investigations that the use of a discrete
scale to score intra-individual changes of

facial aesthetics in orthognathic patients
ordinarily results in small quantitative
increments9,16,27.
With regard to age appearance, people
with severe malocclusions looked older
than their real age, an observation more
accentuated in males. Orthognathic therapy was able to reduce, but not to bridge,
the gap between apparent and real age.
The treatment had a significant impact,
especially on age appearance of female
patients, resulting in a younger facial appearance after orthognathic therapy (age
appearance: 1.2 years; p = 0.011). Inter-
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estingly, patients with malocclusions affecting their profile (Class II and Class III)
appeared significantly younger after treatment, in contrast to patients with malocclusions affecting chiefly their frontal
appearance (anterior open bite and asymmetries), for whom the juvenescent effect
remained insignificant. In terms of treatment modality, the greatest impact on age
appearance was achieved through combined surgery in both jaws. The general
finding that orthognathic treatment may
alter age appearance is anything but elementary. While one of the primary intentions in plastic surgery is indisputably to
change age appearance, orthognathic surgery is mainly focused to achieve a balanced facial harmony. The observation
that mandibular sagittal split ramus osteotomy may influence age appearance is
therefore novel and seminal.
Regression analyses revealed that
changes in attractiveness were not linked
to age at start, but to attractiveness at start.
Hence, patients with impaired initial attractiveness are especially subject to significant improvement, an observation
independently corroborated by an earlier
study12.
Applying AI to assess clinical results is
indeed a promising venture, as it potentially enables to overcome several major
pertinent drawbacks. At the same time, the
introduction to medicine of a new and
unique algorithm must be evaluated with
great caution.
First, while clinicians may benefit greatly from an AI-based assessment with regard to treatment planning, it will never
replace the patient’s own perceptions and
expectations, which remain of primordial
importance. The clinician’s responsibility
is to inform the patient in an honest and
realistic way about the aesthetic outcome,
in order not to elicit illusory expectation.
To achieve this task, AI seems to be
indeed a helpful tool.
Second, the algorithm was used in connection with social media22, but never
against the backdrop of medical interventions. Patients undergoing orthognathic
treatment might identify certain features
as important and worth correcting, while
some of these features could be underrepresented in the model. This obviously is
not a methodological shortcoming, but
rather a general observation that dissimilarities between the subjective patient’s
view and the computed score could exist.
Or, to put it more simply: having mastered
a system to objectively assess treatment
outcome does not necessarily mean that
orthognathic patients themselves will
think accordingly.

Lastly, the appropriateness of using
data retrieved from a dating platform to
qualify attractiveness should be discussed. Attractiveness is generally defined as the quality to cause interest
and desire in the observer. As such, subjectivity and cultural influences are indeed an inherent part of the definition.
Attractiveness can surely be scored by
panel (of laypeople, artists, surgeons,
Caucasians, etc.), but every panel will
remain a representation of its observers.
Albeit precise, measurements based on
AI are just a quantifiable representation
of a particular opinion. But what do the
AI-based results exactly represent? This
is indeed a thought-provoking question,
and probably best answered with coining
the results as ‘social attractiveness’, i.e.
the quality to cause interest and desire in
our present globalized society. Based on
millions of ratings retrieved from a globalized dating site, validated and finetuned on medical images, the proposed
AI-score is unquestionably a fitting tool
to mirror social opinion on treated
patients. And perhaps this is what should
be considered most important for
patients. Treatment outcome should not
be measured by specific panels (or historic and cultural definitions of attractiveness), but by how society views the
aesthetic results. As such, scores of a
dating site are probably most appropriate
to train the algorithm to discern facial
qualities that cause interest and desire in
the observer.
This study is the first of its kind to use AI
to analyse the impact of orthognathic treatment on facial attractiveness and age appearance. Outperforming past approaches,
this investigation offers a new key which
permits to score facial attractiveness and
apparent age objectively and reproducibly.
The results are to be considered clinically
relevant, as they highlight the need to differentiate between the malocclusions with
which the patients present. Clinicians
should be aware that lower jaw surgery
has a far greater impact on attractiveness
than osteotomies in the maxilla, and that age
appearance can especially be altered beneficially in patients with profile-related malocclusions. Finally, orthognathic treatment
in patients with low initial attractiveness is
more likely to produce greater aesthetic
outcome than in other patients with similar
malocclusions.
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