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Abstract:

Introduction:

aim of this study was to evaluate the use of machine learning technology, i.e. FaceReader™, to

objectively measure facial rejuvenation surgery outcomes.Fhis-study-evaluates-the-use-of
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Methods:
Using a retrospective study design, we enrolled a cohort of patients undergoing high SMAS [Formatted: Font color: Red, Highlight
facelift with/without additional procedures during a one-year interval. The predictor variable was
surgery done (pre- vs. postoperative). The outcome variables were 28 facial action units, [Formatted: Font color: Red, Highlight
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TFhis-cerresponded-to-anThere was an, average increase in detected happy emotion from 1.03% [Formatted: Font color: Red
to 13.17% (p>0.01). Conversely, the average angry emotion detected decreaseds from 14.66% [Formatted: Font color: Red, Highlight
t0 0.63% (p<0.05). 12-1%te-0-5%-—There were no other distinct action unit patterns across the [Formatted: Font color: Red
operation.
Conclusion:
Despite a small sample size, the results of this study suggest that FaceReader™ can be used [Formatted: Font color: Red, Highlight

as an objective outcome assessment tool in patients undergoing high SMAS facelift with/without

its adjuncts.
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Introduction

Emotional expression is-a fundamental gspeettogf human communication and

connection. It includes ;-Universal-emotional-expression by means-of facial movements-has

seven-categeries;sadness, happiness, anger, neutrality, surprise, fear, and disgust.! Fhese

emetions-have-been-systematieallyOn one hand, it is linked to facial muscle action units

functioning through the Facial Action Coding System (FACS), which can, on the other hand,

beis, used to analyse facial expressions and emotions.*?

Facial aging causes undesired emotional expression which can be surgically corrected.

However, subjective surgical outcome measures may be biased. Such bias can be overcome by

the use of objective measures, in this case, through emotional expressions, post-
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The purpose of this study was to objectively measure outcomes of facial rejuvenation

using artificial intelligence (Al) and determine whether this measure was appropriate for

evaluation of emotional expression.

Methods

[Formatted: Font color: Red

rejuvenation surgery

- inificant.

Results

o U )

This was a retrospective study approved by the, After-ebtainring-institutional review board [Formaned: Font color: Red, Highlight
IRB d led . . . I tient h d t facial [Formatted: Font color: Red
and enrolledapproval, aweretrospectively—identified—all patients who underwent facia —
( ) = & [Formatted: Font color: Red, Highlight
comprising, fhigh SMAS facelift with/withou [Formaned: Font color: Red, Highlight
: . . . [Formatted: Font color: Red
browlift, blepharoplasty, and fat grafting_at our department }-in 2017. Pre- We-obtaired-pre—and —
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recognition software package (FaceReader™, Noldus Information Technology BV, Wageningen,
The Netherlands).; This analytic method haswhieh, was-shewn-te-have-an accuracy of 80% when [Formatted: Font color: Red, Highlight
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tested against FACS.2 FaceReader™ data included the proportion of each emotion expressed
and associated facial action units intensity.
Appropriate statistical analyses were performed Bifferences-betweenpaired-continueus [Formatted: Font color: Red, Highlight
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15 facialrejuvenation-patients (11 females,4-males ;15-all Caucasians) with a mean age

of 55.7 years old (range,; 41-70 years old) years-old—avg-—55-67years-old)were included. in-the

study—Other-Ceoncomitant procedures included 11 browlifts, 8 upper and lower blepharoplasties,
13 with-fat grafting, and 3 with-chin augmentations. Figure 1 shows an example of FaceReader

analysis.

Facial analysis showed an increase in average perceived happiness from 1.03% to
13.17% (p<0.01) and a decrease in anger from 14.66% to 0.63% (p<0.05) in all patients pre- and

post-operatively. (Figure 2) With additional procedures, the trends remain unchanged. When

fivFivee patients underwent whe-enhr-had-a-high SMAS facelift with upper or lower blepharoplasty,

browlift, and/or fat grafting. ;—Their, the—average happiness emotion increased from 3.08% to

pre-operative-and-post-eperative-imagespost-operatively,

Facial action unit analyses correlated to emotional analyses. Pre-operatively, there was
no detectable activation of the Lip Corner Puller, and the action unit of the zygomaticus major
muscle essential for smile formation, in any patient. * The high SMAS facelift should raise the
SMAS in the vector of the zygomaticus major, giving the patient a slight smile even at rest. As
expected, after high SMAS facelift, 11/15 patients had activation of the Lip Corner Puller action
unit ranging from 1/4 to 3/4 intensity. This was the most distinct and nearly universal change in

all patients of all facial action units analysed.

Discussion

In_this study, we demonstrated objective Al-based outcome measures of facial

rejuvenation surgery.
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patient-outcomes—foraesthetic procedures{e-g—patient satisfaction surveys_and ;-eye-tracking
suffer from bias—ete)- are-impacted-by-innate-biases-and contextual information.*® Al advances

have-demenstrated-could be premise-as-an objective and standardized technique foref surgical

evaluation. Qur-aim-wasWe used -to-employ-FaceReader's™ Al to overcome the ‘s-capabilities

to-remoeve-the-innate-errors-asseciated-with-the-aforementioned assessment_drawbackss.,
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We found Our—research—demenstrated—that FaceReader™ was—canable—te quantify

subjective measures, such as satisfaction, in a standardized-standard wayfashion. Furthermore,

the significant increase in perceived happiness in patients’ faces in neutral pose can be

interpreted as successful_demenstrated-the—efficacy—of-ourfacial rejuvenation. FaceReader™

facial action unit analysis also allowed us to correlate the changes in perceived emotions with

An-interesting-eutloek-is—to-uselnterestingly, Al software cante compare the-results of
multiple—different surgical techniques_because it does so objectively.—te—ebjectivel—compare

Conclusion

Due-te-theThe growing popularity and availability of Al software such as FaceReader™,

appear its—efficacy-must-be-assessed-beneficial in fer-measuring gesthetic-outcomes-in-faciat

surgeryfacial aesthetic surgery outcomes, The outputted numerical values for—histerically

whieh-can avoid the inter- and intra-observer biases. Our future research will focus on the use of

this technology to assess surgical outcomes. If surgical outcomes are unbiased with standardized

evaluations, we believe the efficacy of facial aesthetic surgery will consequently improve, We
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Figure Legends

Figure Legend

Figure 1. Representative images of the FaceReader analysis. The facial images are overlayed with a
virtual mesh with labelled action units with their respective functioning. Left: The example image
demonstrates a pre-operative photo on the left and the corresponding post-operative photo on the right.
The patient is a 49-year-old female who underwent high SMAS facelift with lateral temporal endoscopic
browlift, bilateral canthopexy, and fat transfer to the lower eye lids, midface face, jawline, chin, and upper

and lower lip.

Figure 2. Analysis of the perceived seven cardinal emotion averages in the 15 facial rejuvenation
patients. Statistically significant emotions were determined to be the happy emotion and the angry in an
inversely proportional manner. Pre-operative emotion was shown above the post-operative value within

each emotion category.



