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Background: The chin is important for facial appearance, affecting overall bal-
ance and harmony of the face. The purpose of this study was to evaluate effec-
tiveness of the hyaluronic acid filler Restylane Defyne for chin augmentation
and correction of chin retrusion versus a no-treatment control.

Methods: Male and female subjects, aged 22 years or older, with mild to moder-
ate chin retrusion, were randomized 3:1 to the hyaluronic acid filler Restylane
Defyne (n=107) or no treatment (n = 33). Assessments included live, blinded
evaluations on a validated chin retrusion scale (Galderma Chin Retrusion
Scale), aesthetic improvement (Global Aesthetic Improvement Scale), subject-
reported FACE-Q Satisfaction with Chin, and safety follow-up.

Results: Galderma Chin Retrusion Scale responder rate (21 grade improve-
ment) was higher for the hyaluronic acid filler Restylane Defyne (81 percent)
than for control (6 percent) (p < 0.001) at week 12, and remained higher at
week 48 (74 percent versus 11 percent; p< 0.001). Aesthetic improvement rates
were high throughout the study as reported by investigators (296 percent) and
subjects (285 percent). Subject satisfaction was higher in the hyaluronic acid
filler Restylane Defyne group than in the control group at week 12 (< 0.001).
In the individual FACE-Q scale items, 87 to 98 percent of subjects were satisfied
at week 12. Treatmentrelated adverse events were mild to moderate.
Conclusions: The hyaluronic acid filler Restylane Defyne was safe and effective
for augmentation of the chin region to improve the chin profile and associated
with high aesthetic improvement and subject satisfaction. Effectiveness was sus-
tained throughout 48 weeks.  (Plast. Reconstr. Surg. 150: 1240e, 2022.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, II.

attractiveness,’? often overlooked in aes-
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The chin is an important component of facial

thetic analysis.” Correction of a retruded
chin or other chin deficiency can improve the
balance and harmony of the face.” Chin augmen-
tation may also benefit patients seeking overall
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facial improvement, as many are unaware that
they have this condition.”

Aesthetic treatments of the chin should con-
sider the height and width of the chin, and the
chin projection and shape,” and should also take
into account adjacent facial structures.” Using a
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hyaluronic acid filler allows shaping of the chin
three-dimensionally with individual adaptation to
each patient.” The choice of filler should match
the patient’s needs, from subtle contouring to
facial structural reshaping, and ideally also allow
natural movement in the chin area.”

Restylane  Defyne (Galderma, Uppsala,
Sweden) is designed with XpresHAn Technology
and is a balanced hyaluronic acid filler in terms of
gel properties, with the highest firmness and sup-
port (G) among XpresHAn gel products,” with
maintained flexibility (xStrain)'’ and high tissue
integration." It is therefore suitable for providing
volume to improve the chin projection, profile,
and shape. In clinical trials, Restylane Defyne has
been proven effective for correcting lower face
wrinkles while maintaining natural movement in
various facial expressions.'*!?

Restylane Defyne was approved in the
European Union in 2010 and has been approved
in the United States since 2016 for correction of
moderate to severe, deep facial wrinkles and folds,
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such as nasolabial folds, in patients older than 21
years. This study aimed to evaluate the effective-
ness and safety of Restylane Defyne when used for
augmentation and correction of chin retrusion
versus a no-treatment control.

PATIENTS AND METHODS

Study Design

This was a randomized, evaluator-blinded,
parallel group, no-treatment control, 48-week
study, performed at 11 centers in the United
States, between August of 2018 and February of
2020. Subjects were healthy men and nonpreg-
nant women aged 22 years or older, with baseline
scores of mild (1) to moderate (2) chin retrusion
as assessed by a blinded evaluator on the Galderma
Chin Retrusion Scale," seeking augmentation
therapy for chin retrusion. All other facial plas-
tic surgical or cosmetic procedures were prohib-
ited during the study. Exclusion criteria included
known allergy to hyaluronic acid or lidocaine, and
surgery or certain facial procedures near the area
to be treated.

The study complied with Good Clinical
Practice and the Declaration of Helsinki. All sub-
jects provided signed informed consent.

Treatment

Subjects were randomized 3:1 to Restylane
Defyne treatment or no-treatment control and
received initial treatment on day 1. Subjects were
treated to optimal chin augmentation, defined
as a greater than or equal to one-point improve-
ment on the Galderma Chin Retrusion Scale and
the best correction that could be achieved in the
opinion of the treating investigator and subject.
Subjects who did not achieve this at initial treat-
ment could be given an optional touch-up after
4 weeks. The maximum recommended volumes
were 4 ml at initial treatment and 2 ml at touch-
up. An optional re-treatment (or initial treatment
for the control group) with Restylane Defyne was
offered at 48 weeks.

Restylane Defyne (20 mg/ml hyaluronic acid
and 3 mg/ml lidocaine hydrochloride) was injected
using a 27-gauge, 4—inch, ultra-thin-wall needle into
the chin and the area inferior to lower lip, between
the two lines from oral commissures to prejowl
sulcus. (See Figure, Supplemental Digital Content
1, which shows the chin injection area. Image
used under license from Valentina Razumova/
Shutterstock.com, modified by Galderma, http://
links.lww.com/PRS/F460.) Injection techniques were
chosen by the treating investigator and additional
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local anesthesia could be applied. Posttreatment
care was according to the instructions for use.

Visits

Follow-up was conducted over 48 weeks, with
visits at 72 hours (telephone call), and 2 and 4
weeks after each treatment, as well as at 12, 24,
36, and 48 weeks after the last injection or base-
line (control). Additional safety follow-up was
performed for 12 weeks after the optional re-treat-
ment at week 48.

Effectiveness Assessments

The primary objective was to evaluate the effec-
tiveness of Restylane Defyne versus no treatment
for correction of chin retrusion using blinded live
evaluations of the Galderma Chin Retrusion Scale
at 12 weeks after last injection or baseline for con-
trol subjects.

The Galderma Chin Retrusion Scale is a vali-
dated,' four-grade scale from no retrusion (0) to
severe retrusion (3), assessed live with support of a
photograph guide, on subjects with a neutral facial
expression. Baseline Galderma Chin Retrusion
Scale was evaluated at screening or on day 1 before
treatment. A Galderma Chin Retrusion Scale
responder was defined as having a greater than or
equal to one-point improvement from baseline.

Secondary objectives were to evaluate effi-
cacy and subject satisfaction up to 48 weeks
after last injection or baseline (for controls).
This included Galderma Chin Retrusion Scale
evaluated by blinded evaluators and treating
investigators, aesthetic improvement assessed
by subjects and treating investigators using the
Global Aesthetic Improvement Scale, the subject-
reported FACE-Q Satisfaction with Chin scale,
and three-dimensional photographic assess-
ment of volume change in the chin. The Global
Aesthetic Improvement Scale was a seven-grade
scale scored from very much worse to very much
improved. The FACE-Q scale consisted of 10 indi-
vidual items, each graded on a four-point scale
from very dissatisfied to very satisfied, which were
Rasch-transformed to a total score of zero to 100
for each subject.

Safety Assessments

Adverse events were collected throughout the
study. Predefined, injection-related events were
collected in a 4-week subject diary after each treat-
ment. Assessment of chin and lower lip sensation,
lip and chin function, and changes in hair growth
(male subjects only) was performed at all visits.
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Statistical Analysis

The sample size was calculated to give 90 per-
cent power to demonstrate the difference between
a Galderma Chin Retrusion Scale responder rate
of 70 percent in the Restylane Defyne group, and
aresponder rate of 35 percentin the no-treatment
control group using a two-sided significance level
of 0.05.

In the primary analysis, Galderma Chin
Retrusion Scale responder rates for Restylane
Defyne-treated and untreated subjects at week
12 were compared using Fisher exact test and
presented as estimated responder rates with two-
sided 95 percent confidence intervals and p value.
A value of p < 0.05 for the treatment difference
was considered significant.

To evaluate the consistency of the primary
analysis results across subgroups, the analysis of
Galderma Chin Retrusion Scale responder rate
at week 12 was repeated in subgroups based on
race (i.e., white, black, and other), ethnicity (i.e.,
Hispanic and non-Hispanic), Fitzpatrick skin
types (i.e., I to III, IV, and V to VI), study site, age
groups (i.e., 20 to 29 years, 30 to 50 years, and >50
years), and sex (i.e., men and women).

Secondary analyses included between-group
comparisons of Galderma Chin Retrusion Scale
responder rates at all visits using Fisher exact test,
FACE-Q Rasch-transformed total scores at week 12
using ¢ test, and three-dimensional volume change
using a two-sample ¢ test.

All other variables were analyzed descriptively.
Efficacy results are presented for the intention-to-
treat population (all randomized subjects) and
safety results for the safety population (all treated
subjects).

RESULTS

Subjects and Treatment

In total, 140 subjects were randomized to
Restylane Defyne treatment (n = 107) or no
treatment (n = 33). One subject randomized to
Restylane Defyne was not treated, and 88 per-
cent completed the study. No subjects withdrew
because of adverse events.

Subjects within an age range of 20 to 73
years were included (mean age, 48.3 years in the
Restylane Defyne group and 44.4 years in the no-
treatment control group); 89 percent were female,
and 76 percent were white. The treatment groups
had comparable baseline characteristics, including
representation of all Fitzpatrick skin types in both
groups. (See Table, Supplemental Digital Content
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2, which shows patient demographics, hitp://links.
lww.com/PRS/F461.)

In the Restylane Defyne group, the mean total
volume of product injected was 3.60 ml (range, 1.0
to 6.0 ml), including initial treatment (n = 106)
and optional 4-week touch-up (n = 78) (Table 1).
Injections in the pogonion (mean total volume,
1.94 ml) were mainly given supraperiosteally (>80
percent of subjects) and most commonly using
depot, serial puncture, and/or linear retrograde
techniques, whereas surrounding areas (mean total
volume, 1.67 ml) were mainly injected subcutane-
ously (>60 percent of subjects) and mostly using lin-
ear retrograde and/or serial puncture techniques.

Chin Retrusion Improvement

The primary objective was met; chin retrusion
was significantly improved in the Restylane Defyne
group at week 12 after the last injection com-
pared to the no-treatment control, as measured by
Galderma Chin Retrusion Scale assessed live by a
blinded evaluator (Table 2). The Galderma Chin
Retrusion Scale responder rate, subjects achieving
a greater than or equal to one-point improvement
from baseline, was 81 percent versus 6 percent for
Restylane Defyne versus no treatment at week 12,
and the treatment difference was statistically sig-
nificant (< 0.001).

Subgroup analyses showed statistically sig-
nificant higher Galderma Chin Retrusion Scale
responder rates in the Restylane Defyne group at
week 12 versus the no-treatment control group in
all Fitzpatrick skin type categories (i.e., I to III, IV,
V to VI), race categories (i.e., white, black, and
other), ethnicity categories (i.e., Hispanic and
non-Hispanic), age groups (i.e., 20 to 29 years,
30 to 50 years, and >50 years), and sex (i.e., men
and women) (< 0.05). (See Table, Supplemental
Digital Content 3, which shows subgroup analyses
of chin retrusion responder rates according to the
Galderma Chin Retrusion Scale by blinded evalu-
ator at week 12, http://links.lww.com/PRS/F462.)
The Galderma Chin Retrusion Scale responder
rate remained higher (p < 0.001) in the Restylane
Defyne group compared to the no-treatment con-
trol group throughout the study (Fig. 1), with 74
percent responders in the Restylane Defyne group
at week 48 after the last injection.

Global Aesthetic Improvement

Aesthetic improvement, assessed by the Global
Aesthetic Improvement Scale, was achieved in
high proportions of subjects and maintained up
to 48 weeks after the last injection with Restylane
Defyne (Fig. 2). At week 12, greater than or equal
to 99 percent of subjects in the Restylane Defyne

Table 1. Volumes of Hyaluronic Acid Injected in the Restylane Defyne Group

Initial Treatment Touch-Up Treatment Total

No. of subjects treated 106 78 106
Total chin, mI*

Mean + SD 2.61 + 0.957 1.85 + 0.620 3.60 +1.419

Median 2.65 1.00 3.58

Range 0.8-4.0 0.4-3.2 1.0-6.0
Pogonion, ml

Mean + SD 1.44 + 0.557 0.81 +0.378 1.94 + 0.834

Median 1.50 0.80 2.00

Range 0.3-3.1 0.1-1.8 0.4-4.4
Surrounding area, ml

Mean + SD 1.20 + 0.538 0.79 + 0.388 1.67 + 0.801

Median 1.00 0.80 1.60

Range 0.2-2.8 0.1-2.0 0.2-4.0

*Volumes presented for total chin includes the pogonion plus the surrounding area.

Table 2. Chin Retrusion Responder Rates According to the Galderma Chin Retrusion Scale by Blinded Evalua-

tor at Week 12

HA, (%) No Treatment (%) Difference in Responder Rate* pt
No. 107 33
At least one-point improvement from baseline 87 (81.3) 2 (6.1) 75.2 <0.001
95% CI, % 72.62-88.197 0.74-20.23% 62.27-88.22§

HA,_,, hyaluronic acid filler Restylane Defyne.

*Difference = HAj responder rate — no-treatment responder rate.

tFisher exact test for responder rate. Missing data were imputed using the baseline observation carried forward method.

{Calculated using the Clopper-Pearson method.

§Calculated using the Wald approximation with a continuity correction.
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° Week 12 Week 24 Week 36 Week 48
Fig. 1. Chin retrusion responder rates (95 percent Cl) according to the Galderma Chin Retrusion
Scale, assessed by blinded evaluator. A responder was defined as a subject with at least a one-
point improvement from baseline according to the Galderma Chin Retrusion Scale. HA, , hyal-
uronic acid filler Restylane Defyne. ***p < 0.001 HA  versus no-treatment control, Fisher exact
test. The 95 percent Cl was calculated using the Clopper Pearson method. Observed cases.
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Subject assessments

Treating Investigator assessments

Fig. 2. Proportion of subjects with aesthetic improvement (+95 percent Cl), assessed by subjects and treating inves-
tigators using the Global Aesthetic Improvement Scale. Improved subjects were defined as subjects recorded as
improved, much improved, or very much improved on the seven-grade Global Aesthetic Improvement Scale. The 95
percent Cl was calculated using the Clopper-Pearson method. HA, , hyaluronic acid filler Restylane Defyne.

group were assessed as improved, much improved,
or very much improved on the Global Aesthetic
Improvement Scale by both treating investigators
and subjects. At week 48, 96 percent of subjects
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remained aesthetically improved according to the
treating investigators and 85 percent according to
the subjects. In the no-treatment control group,
aesthetic improvement was reported in less than
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Fig. 3. Representative photographs of male and female subjects before and after injection of Restylane Defyne in the chin. The
subject above was injected with 2 ml at initial treatment (1 ml in the pogonion and 1 ml in the surrounding area) and 2 ml at
touch-up (1 mlin the pogonion and 1 ml in the surrounding area). The subject in the center was injected with 2 ml at initial treat-
ment (2 ml in the pogonion and 0 ml in the surrounding area) and 1.2 ml at touch-up (0.4 ml in the pogonion and 0.8 ml in the
surrounding area). The subject shown below was injected with 2.9 ml at initial treatment (1.8 ml in the pogonion and 1.1 mlin the
surrounding area) and 1.8 ml at touch-up (0.8 ml in the pogonion and 1 ml in the surrounding area). (Above) A 52-year-old man
on day 1 before injection, with a Galderma Chin Retrusion Scale score of 2 (above, left); at week 12, a Galderma Chin Retrusion
Scale score of 0 (above, center); and at week 48, a Galderma Chin Retrusion Scale score of 1 (above, right). (Center) A 22-year-old
woman on day 1 before injection, with a Galderma Chin Retrusion Scale score of 2 (center, left); at week 12, with a (continued)
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In the past week, how satisfied or dissatisfied have you been with your chin: W Baseline  WWeek12 m Week 48
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feminine angle e.g. well

defined
Fig. 4. FACE-Q Satisfaction with Chin scale, individual items: proportion of subjects satisfied with their chin before
and after treatment with Restylane Defyne. Satisfied subjects include those who responded “very satisfied” or “some-

what satisfied.”

4 percent of subjects. Representative photographs
of subjects before and after treatment are shown in
Figure 3.

Satisfaction with Chin (FACE-Q)

The FACE-Q Satisfaction with Chin scale mean
Rasch-transformed total scores (a 100-point scale,
with higher scores representing greater satisfac-
tion) showed significantly improved subject satis-
faction with chin appearance after treatment with
Restylane Defyne (78.6) compared to the no-treat-
ment control (35.1) at week 12. Both groups had
similar mean scores at baseline: 37.4 for Restylane
Defyne versus 34.6 for the control. The treatment
difference in change from baseline to week 12 was
statistically significant: 40.7 (95 percent CI, 33.7 to
47.8; p<0.001, ¢ test, baseline observation carried
forward).

On review of the individual items of the FACE-Q
Satisfaction with Chin scale, greater than or equal
to 87 percent of subjects in the Restylane Defyne
group reported being very satisfied or somewhat
satisfied with each of the 10 items at week 12
(Fig. 4). Greater than or equal to 95 percent of

Fig. 3. continued Galderma Chin Retrusion Scale score of 0
(center, center); and at week 48, with a Galderma Chin Retrusion
Scale score of O (center, right). (Below) A 44-year-old woman on
day 1 before injection, with a Galderma Chin Retrusion Scale
score of 2 (below, left); at week 12, with Galderma Chin Retrusion
Scale score of 1 (below, center); and at week 48, with a Galderma
Chin Retrusion Scale score of 1 (below, right).
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subjects were satisfied with each of the items (i.e.,
style, size, and width) of their chin at week 12. At
week 48, 63 to 78 percent remained satisfied with
each of the 10 items of the scale.

Volume Change

A statistically significant volume increase in the
chin was measured using three-dimensional pho-
tography in subjects treated with Restylane Defyne.
The mean increase from baseline was between 2.5
and 3.0 ml across all time points in the Restylane
Defyne group, whereas subjects in the no-treat-
ment group had a volume decrease of between 0.3
and 0.6 ml. The treatment difference in favor of
Restylane Defyne was statistically significant at all
time points (p< 0.001, data not shown).

Safety

In total, 14 percent of subjects had treatment-
related adverse events after initial Restylane
Defyne treatment (Table 3). Treatmentrelated
adverse events had a median duration of 4 days,
and all events were mild, except one event of
implant-site pain, which was moderate. The most
common treatmentrelated adverse events after
initial treatment were implantsite pain (5 per-
cent of subjects), implantsite bruising (2 per-
cent), and implantsite swelling (2 percent).
There were two events of implantsite nodule:
one with delayed onset (53 days after treatment),
reported as “irregular resorption of product caus-
ing a 6-mm nodule” that resolved after 74 days,
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Table 3. Adverse Events

Initial Treatment™ with

HA,, (n=129)
No. of Sub-  No. of
jects (%) Events
All AEs
Any 41 (31.8) 71
Seriousf 1 (0.8) 1
Treatment-related AEs
An 18 (14.0) 24
Mild 17 (94.4) 23
Moderate 1 (5.6) 1

Most common treatment-related
AEs occurring in 22 subjects
Implant-site pain
Implant-site bruising
Implant-site swelling
Implant-site erythema
Implant-site hemorrhage
Implant-site nodule

N NO N Qo Lo Q0

HA,,, hyaluronic acid filler Restylane Defyne; AEs, adverse events.
*Includes subjects who were initially treated with HA_ on day 1 and
subjects randomized to no treatment who received optional treat-
ment at wk 48.

1The serious adverse event was not related to treatment.

following treatment with hyaluronidase; and one
with onset on the day of treatment, reported as
“filler nodule on chin,” which resolved after 112
days without intervention. There were no serious
treatment-related adverse events in the study.
Lower lip function, sensation, and movement
and chin function and sensation were normal in
all subjects at all visits after treatment, and there
were no changes in hair growth on the chin of
male subjects (data not shown). The predefined,
injection-related events reported by the subjects
in the 4-week diary were considered tolerable and
mostly resolved within 14 days. The most common
symptoms reported in the diaries after initial treat-
ment were tenderness (90 percent of subjects),
pain (74 percent), and swelling (74 percent).

DISCUSSION

This trial was specifically designed to evalu-
ate nonpermanent correction of chin retrusion
using Restylane Defyne filler in a randomized,
controlled setting. The specific and validated chin
retrusion scale (Galderma Chin Retrusion Scale) !
captured projection changes of the chin, the most
important measure of chin retrusion, and this was
also the primary endpoint in the study. Galderma
Chin Retrusion Scale assessments were performed
by blinded evaluators to minimize bias. Other
aspects of chin appearance (e.g.,shape and width),
which are also important for chin attractiveness,"’
were captured in the FACE-Q Satisfaction with
Chin scale, further complemented by evaluation

of overall aesthetic improvement by subjects and
investigators, and objective measurements of chin
volume change.

As is common for dermal filler treatments, a
first injection was given at baseline, followed by a
touch-up injection 4 weeks later to obtain optimal
correction. Subjects were followed for 48 weeks,
enabling evaluation of short- and long-term
effects of hyaluronic acid filler injections in the
chin against a no-treatment control.

The primary objective was met. High effec-
tiveness was shown using the Galderma Chin
Retrusion Scale (81 percent responder rate in the
Restylane Defyne group at week 12), and statisti-
cally significant effects (Galderma Chin Retrusion
Scale response) persisted for up to 48 weeks in 74
percent of subjects, demonstrating long-lasting
correction of chin retrusion in most subjects.

The long treatment effect was confirmed by
the Global Aesthetic Improvement Scale results,
where almost all subjects (296 percent according
to treating investigators, greater than or equal to
85 percent according to subjects) had aesthetic
improvement up to the week-48 time point. Long-
term effect confirmation was also seen in the
objective measurements of volume increases in
the chin that remained at similar levels from week
24 to week 48 after injection of Restylane Defyne.

Subject-reported FACE-Q results showed the
highest increase in subject satisfaction with their
chin after treatment at 12 weeks. There were
only minor differences in the responses to the
individual items constituting the FACE-Q scale at
each time point, indicating improved satisfaction
across a wide range of chin qualities, most notably
for style (e.g., masculine or feminine), size, and
width of the chin, for which greater than or equal
to 95 percent of subjects reported satisfaction at
week 12.

The present study included subjects repre-
senting diverse races, ethnicities, and Fitzpatrick
skin types, and men and women of different ages.
The subgroup analyses confirmed that the treat-
ment efficacy shown in the primary endpoint was
replicated in all of these subgroups, indicating
that comparable chin retrusion correction can be
expected across different skin types, subject popu-
lations, genders, and age groups with Restylane
Defyne.

The use of hyaluronic acid fillers to augment
and correct the chin’s shape and projection may
be preferred for subjects who seek a less invasive
treatment compared to chin implant surgery or
who have not yet decided to make permanent
changes to their facial appearance.’
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With regard to choice of hyaluronic acid filler,
products other than Restylane Defyne could also
be expected to provide suitable projection to the
chin, such as gels produced using the nonani-
mal stabilized hyaluronic acid technology (e.g.,
Restylane Lyft), which have greater firmness
(higher G”) than Restylane Defyne.' However, the
firmer nonanimal stabilized hyaluronic acid gels
tend to provide less flexibility,'” and because the
chin participates in lower face movement,”® a hyal-
uronic acid filler capable of providing both ade-
quate projection and high flexibility was selected
for this study.” In addition, Restylane Defyne can
also be used to correct other areas of the lower
face, such as the nasolabial folds."

The injections of Restylane Defyne in the chin
region were well tolerated in this study, in line with
previous experience in other facial areas with this
product.'*'*!>1° The adverse event profile reported
in this study was also similar to prior experience
from hyaluronic acid injection in the chin area."”

CONCLUSIONS

Injection of Restylane Defyne was safe and
effective for augmentation of the chin region to
improve the chin profile for up to 48 weeks, as
assessed by blinded evaluation. High aesthetic
improvement was demonstrated both by the
treating investigators’ and by the subjects’ assess-
ments throughout the study. The rates of subject-
reported satisfaction with the chin remained high
up to 48 weeks after the last Restylane Defyne
injection.

Keith Marcus, M.D.
Marcus Facial Plastic Surgery
1815 Via El Prado, Suite 102

Redondo Beach, Calif. 90277
keithmarcusmd@gmail.com
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