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Restylane® Defyne™ (HA
DEF

) is a hyaluronic acid (HA) �ller 
for aesthetic use, providing �exible support and contour 
enhancement.2,3 HA

DEF
 is approved for the correction of moderate-

to-severe, deep facial wrinkles and folds, such as NLFs, in the United States 
(US) since 20161 and Conformité Européenne (CE) marked in the European 
Union (EU) since 2010. In 2021, the label was extended in the US to also 
include chin augmentation in the mid-to-deep dermis (subcutaneous 
and/or supraperiosteal) to improve the chin pro�le in adults with mild-to-
moderate chin retrusion, yielding high aesthetic improvement and patient 
satisfaction.4 In addition, it is approved for nasolabial folds (NLFs) in China5 
and recently received marketing approval for chin augmentation in China, 
following demonstration of safety and e�ectiveness also in an Asian 
population.6 The product has also been shown to be e�ective in correcting 
lower facial wrinkles while maintaining natural movement in various 
facial expressions.7,8

The present post-marketing study investigated HA
DEF

 for combined 
treatment of several lower facial areas, including the chin, NLFs, and 
marionette lines (MLs), administered at di�erent sessions. For the �rst 

time, two di�erent stepwise injection approaches were compared: 
"Down-up" from the chin up to the NLFs and MLs, versus "Top-down", 
treating the same areas in reverse order. This study aimed to evaluate 
these treatment approaches to see if they impact the treatment outcome, 
including aesthetic improvement, facial balance, and patient satisfaction. 
In real-world practice, it is of interest to understand if di�erent injection 
approaches impact the overall treatment outcome. Results from the study 
can support future treatment guidelines used by aesthetic health care 
practitioners when injecting HA

DEF
 in the chin, NLFs, and MLs.

METHODS
Study design. This randomized, multicenter study (NCT04520997) 

was conducted from December 2020 to September 2021 at two clinics 
in Brazil, two clinics in the US, and one clinic in Italy. The chin, NLFs, and 
MLs were treated in a prede�ned stepwise order with HA

DEF
 to compare 

the Down-up versus Top-down treatment approaches. The study protocol 
was approved by Independent Ethics Committees/Institutional Review 
Boards, and conformed to Good Clinical Practice and the Declaration of 
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Helsinki. Patients signed informed consent and 
photoconsent for participation in this study.

Enrolled patients were adults over 21 years 
who could bene�t from HA �ller treatment 
of the lower face, including chin, NLFs, and 
MLs. Main exclusion criteria included scars or 
deformities, active skin disease, in�ammation 
or related conditions such as infection, perioral 
dermatitis, and herpes infection near or in the 
area to be treated, or previous hypersensitivity 
to any injectable HA gel or anesthesia. For 
the area below the level of the lower orbital 
rim, patients were also excluded if they had 
undergone previous surgery or non-permanent 
�ller treatment (HA-based/collagen-based) 
within the past 12 months, or had received 
semi-permanent �ller treatment within the past 
24 months, or had ever received any permanent 
�ller treatment.

Treatment. Patients were randomized in 
a 1:1 ratio to one of two groups (Down-up or 
Top-down), both receiving treatment with 
HA

DEF
 (containing 20mg HA/mL and lidocaine 

hydrochloride 3mg/mL). In the Down-up 
group, injections were administered at Day 1 
in the chin and at Week 3 in the NLFs and MLs, 
and in the Top-down group, injections were 
administered at Day 1 in the NLF and MLs, and 
at Week 3 in the chin. An optional touch-up in 
any of the treated areas that had not obtained 
optimal results was o�ered to both groups at 
Week 6 (Table 1). The injection technique used 
was at the discretion of the treating investigator, 
but the same predominant injection technique 
was to be used for all patients per site to limit 
variability. Injection depth could vary based on 
the patient's treatment needs.

Assessments. E�ectiveness objectives 
evaluated the impact of the treatment 
approach on aesthetic outcome, including 
aesthetic improvement of the lower face, facial 
harmony, and patient satisfaction. The following 
e�ectiveness endpoints were measured: 
aesthetic improvement of the lower face on a 
5-grade Global Aesthetic Improvement Scale 
(GAIS) from "worse" to "very much improved," 
as assessed by investigators and patients; 
naturalness of results and improvement in 
skin �rmness around the chin, assessed by 
investigators and patients; improvement 
in facial harmony (facial symmetry, facial 
proportions, and chin width), assessed by 
investigators; improvement in the submental 
area, assessed by investigators; patient 

satisfaction questionnaire and two patient-
reported FACE-Q scales (Satisfaction with 
Overall Facial Appearance9 and Satisfaction with 
Outcome10) comprising a total of 16 questions. 
Finally, an independent photographic reviewer 
(IPR) assessed facial harmony, attractiveness 
and masculinity/femininity by evaluating 
blinded pairs of photographs, and a layman 
board evaluated attractiveness (both comparing 
photos from baseline and Week 3, 6, and 9). 
Safety was evaluated by standard collection of 
adverse events throughout the study.

Statistical methods. For both e�ectiveness 

and safety endpoints, data were summarized 
using descriptive statistics, and there was no 
statistical hypothesis de�ned for this post-
marketing study. The modi�ed intention-
to-treat (MITT) population consisted of all 
treatment-compliant patients (treated at 
both baseline and Week 3) and was the 
population used for all e�ectiveness analyses. 
Safety evaluations were based on the safety 
population, de�ned as all patients who were 
injected at least once with the study product. 
For each FACE-Q questionnaire, results were 
summarized into a Rasch-transformed total 

TABLE 1. Randomized treatment approaches for the two groups

DOWN-UPa TOP-DOWNa

Day 1

Chin area
(maximum of 4mL) 

NLFs and MLs 
(maximum of 8 mL ie, 2mL/NLF, 2mL/ML)

Week 3

NLFs and MLs 
(maximum of 8mL)

Chin area
(maximum of 4mL)

Week 6

Optional touch-up 
(up to 2mL per facial half recommended for NLF and 
ML in combination, and a total of 2mL in the chin and 
surrounding area; maximum of 6mL)

Optional touch-up 
(up to 2mL per facial half recommended for NLF and 
ML in combination, and a total of 2mL in the chin and 
surrounding area; maximum of 6mL)

aSu�cient amounts of HA
DEF

 were to be injected to achieve optimal correction as agreed between the treating 
investigator and patient. 

TABLE 2. Demographic data and baseline characteristics of the modi�ed intention-to-treat (MITT) population

CHARACTERISTIC DOWN-UP (n=31) TOP-DOWN (n=29) TOTAL (n=60)

Age (years)

Mean ± SD 43.8 ± 11.0 44.5 ± 11.4 44.1 ± 11.1

Median 46.0 45.0 45.5

Min, max 26, 61 26, 65 26, 65

Gender, n (%)

Female 21 (67.7%) 18 (62.1%) 39 (65.0%)

Male 10 (32.3%) 11 (37.9%) 21 (35.0%)

Ethnicity, n (%)

Hispanic/Latino 15 (48.4%) 14 (48.3%) 29 (48.3%)

Not Hispanic/Latino 16 (51.6%) 15 (51.7%) 31 (51.7%)

Race, n (%) 

Black 2 (6.5%) 0 2 (3.3%)

White 29 (93.5%) 29 (100.0%) 58 (96.7%)

Fitzpatrick skin type, n (%)

I 0 2 (6.9%) 2 (3.3%)

II 11 (35.5%) 7 (24.1%) 18 (30.0%)

III 10 (32.3%) 14 (48.3%) 24 (40.0%)

IV 9 (29.0%) 6 (20.7%) 15 (25.0%)

V 0 0 0

VI 1 (3.2%) 0 1 (1.7%)
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score (0–100) at each visit, with higher total 
scores re�ecting a better outcome. For the 
FACE-Q Satisfaction with Facial Appearance 
Overall questionnaire, the total score change 
from baseline was also calculated for each 
follow-up visit and analyzed with the Wilcoxon 
signed-rank test. A p-value of less than 0.05 
was considered statistically signi�cant. No other 
statistical tests were used. The sample size of 
60 patients (30 in each treatment group) was 
not based on a statistical calculation but was 
judged as su�cient for evaluation of the study's 
objectives.

RESULTS
Patients and treatment. Of 62 patients 

randomized (one randomized in error), 61 
received the �rst treatment at baseline, 60 
also received treatment at Week 3, and 58 
completed the study. One participant withdrew 
consent after the �rst treatment. Two patients 
completed treatment but did not complete the 
study (one could not attend the last visit, and 
one was lost to follow-up after Week 6). One 
patient was randomized to the Top-down group 
but received Down-up treatment by mistake 
and was analyzed according to the treatment 
received.

Demographic data for the MITT population 
are presented in Table 2. Overall, patients 
had an average age of 44 years, 65% were 
female, 95% had Fitzpatrick skin type II-IV, and 
approximately 48% were of Hispanic/Latino 
ethnicity. 

A slightly larger mean total (initial and 
touch-up) volume of HA

DEF
 (6.9mL) was used in 

the Down-up group, compared to the Top-down 
(6.4 mL). Similar volumes were used in the Top-
down and Down-up groups for each of the NLF 
and chin. However, in the MLs a slightly larger 
mean volume was used in the Down-up group 
(1.8mL) versus the Top-down (1.3mL) (Table 3). 

The most common depths of injection were 
subcutaneous and supraperiosteal for the chin 
and subcutaneous for NLFs and MLs. The main 
injection methods for chin were retrograde 
linear threading, microbolus, fanning and 
serial puncture. For NLFs, the main methods 
were retrograde linear threading, micro-bolus 
and fanning, and for MLs, retrograde linear 
threading and fanning.

E�ectiveness. Aesthetic improvement 
compared to pretreatment based on GAIS was 
high at all visits for both groups as assessed FIGURE 1. Aesthetic improvement of the lower face (GAIS) according to (a) investigators and (b) patients (MITT)

TABLE 3. Volume of HA
DEF

 injected in the modi�ed intention-to-treat population

CHARACTERISTIC

VOLUME (mL)

DOWN-UP (n=31) TOP-DOWN (n=29)

n
MEAN 
(SD)

MEDIAN RANGE n
MEAN 
(SD)

MEDIAN RANGE

Chin

Initial treatment 
(baseline or Week 3) 

31 2.6 (1.1) 2.8 0.6, 4.0 29 2.7 (1.1) 3.0 0.5, 4.0

Touch-up (Week 6) 12 1.4 (0.7) 1.5 0.4, 2.0 7 1.4 (0.6) 1.4 0.6, 2.0

Total 31 3.1 (1.6) 3.0 0.6, 6.0 29 3.0 (1.5) 3.0 0.5, 6.0

NLF

Initial treatment 
(baseline or Week 3)

30 1.9 (0.8) 2.0 0.4, 4.0 29 1.9 (0.9) 1.9 0.4, 4.0

Touch-up (Week 6) 10 0.8 (0.4) 0.9 0.3, 1.4 11 0.6 (0.3) 0.6 0.2, 1.0

Total 30 2.1 (1.0) 2.0 0.4, 4.8 29 2.1 (1.1) 1.9 0.6, 4.8

ML

Initial treatment 
(baseline or Week 3)

29 1.4 (0.8) 1.2 0.2, 4.0 27 1.0 (0.6) 1.0 0.2, 2.0

Touch-up (Week 6) 14 0.9 (0.6) 1.0 0.1, 2.0 11 0.9 (0.6) 0.7 0.1, 2.0

Total 29 1.8 (1.1) 1.6 0.2, 4.4 29 1.3 (0.8) 1.0 0.1, 3.0

All areas total 31 6.9 (2.8) 7.0 1.6, 13.6 29 6.4 (2.4) 6.5 1.6, 11.5

A

B
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by the patient or the investigator. All patients 
(100%) were assessed by the investigator to 
be improved ("improved," "much improved," 
or "very much improved") at 3, 6, and 9 weeks 
following the initial injection (both groups) 
(Figure 1A). All patients except one (97%) 
assessed themselves as improved at Week 3, 
and all were improved at Weeks 6 and 9 (both 
groups) (Figure 1B).

The naturalness of results and improvement 
in skin �rmness around the chin were also 
rated as high throughout the study by both 
investigators and patients. At all timepoints for 
both groups, the majority of patients (at least 
97% by investigators and at least 83% by the 
patients themselves) were assessed to have 
natural-looking results and �rmer-looking skin 
around the chin after treatment. Facial harmony, 
assessed by investigators, was improved in 90% 
(Top-down) versus 100% (Down-up) at Week 
3, in 100% of patients in both groups at Week 
6, and also maintained in 100% of patients at 
Week 9. In summary, at Week 9 all patients 
(100%) in both treatment groups were assessed 
by the investigators to have natural-looking 
results, improved skin �rmness, and improved 
facial harmony (Figure 2A). Likewise, at least 
93% of patients from both groups reported 
themselves as having natural-looking results 
and improved skin �rmness at Week 9 (Figure 
2B). 

The submental area was assessed by 
investigators to need improvement at baseline 
in over two-thirds of patients in both groups 
(68%, 21 of 31 patients in Down-up group and 
72%, 21 of 29 patients in Top-down group). 
Among these patients, the majority (at least 
95%) in both groups achieved improvement 
at Week 9, and most of the improvement was 
reported at the visit immediately following chin 
treatment, ie, Week 3 for the Down-up group 
and Week 6 for the Top-down group (Figure 3).

Both FACE-Q scales showed high patient 
satisfaction after treatment with similar results 
across both treatment groups (Figure 4 and 
Figure 5). FACE-Q Satisfaction with Overall 
Facial Appearance was statistically signi�cantly 
improved from Baseline at each visit (p<0.001), 
with the highest total score improvement at 
Week 9, +30.0 in the Down-up group and 
+26.5 in the Top-down group (Figure 4). Based 
on the individual items of the Satisfaction with 
Overall Facial Appearance questionnaire, the 
majority of patients in both groups were very 

satis�ed or somewhat satis�ed at Week 9 with 
how balanced (100% [Down-up]; 93% [Top-
down]), well-proportioned (100% [Down-up]; 
93% [Top-down]) and rested their face looked 
(80% [Down-up]; 79% [Top-down]) (Figure 5). 
FACE-Q Satisfaction with Outcome mean total 
scores were high in both groups at Week 3 after 

one treatment (76.6 for Down-up and 67.4 for 
Top-down), and this increased further to Week 
9 (80.7 for Down-up and 77.9 for Top-down). In 
addition at Week 9, all patients (100%) in both 
groups de�nitely agreed or somewhat agreed 
that the results turned out great, with ≥89% 
in both groups reporting fantastic results and 

FIGURE 2. Naturalness, improved skin �rmness, and improved facial harmony at Week 9 according to (a) investigators 
and (b) patients. Facial harmony was not assessed by patients.

A

B

FIGURE 3. Investigator-assessed improvement in the submental area
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≥86% reporting miraculous results (Figure 5). 
Results of the patient satisfaction 

questionnaire showed overall improved 
satisfaction in both groups. Before treatment, 
42% of patients (Down-up) and 24% (Top-
down) were satis�ed with how well-de�ned 
the chin looked, and this increased to 97% 
and 89% at Week 9. For chin shape, there was 
a similar improvement in satisfaction from 
42% and 31% in each group at baseline to 
100% and 93% at Week 9. Patients were also 
highly satis�ed with lower face contour in 
both groups at Week 9 (100% [Down-up]; 96% 
[Top-down]). Furthermore, at Week 3, 100% 
in the Down-up group (chin only) and 93% in 
the Top-down group (NLFs/MLs only) reported 
their appearance to be improved after their �rst 
treatment. After completion of all treatments in 

both groups, patients reported similar rates of 
improved appearance at Week 9 (100% [Down-
up]; 93% [Top-down]). 

Photographic outcomes of Down-up and Top-
down treatment are provided in Figure 6.

IPR-blinded assessment of photographs 
at Week 3, after the �rst treatment, showed 
a slight tendency in favor of the Down-up 
treatment for all variables assessed. The IPR 
reviewer reported a higher proportion of 
patients with improved facial harmony at 
Week 3 compared to baseline in the Down-up 
(74%) vs. Top-down (59%) group, as well as 
greater attractiveness (74% Down-up vs. 62% 
Top-down) and more masculinity/femininity 
(81% Down-up vs. 62% Top-down). At Weeks 
6 and 9, there was no longer any tendency of 
a higher improvement in the Down-up group, 

as both groups showed similar, high rates of 
improvement from baseline of approximately 
73-80% for all variables. The layman board 
blinded photo evaluations of attractiveness did 
not favor either group at any timepoint (data 
not shown).

Safety. Treatment-related AEs were reported 
in 19% (6 of 32 patients; 8 events) in the 
Down-up and 14% (4 of 29 patients; 6 events) in 
the Top-down groups. All of these AEs were non-
serious, mild, and resolved within one week. 
In addition, they were all anticipated events 
related to the injection procedure, ie, implant 
site pain (19% of patients in the Down-up group 
and 10% in the Top-down group), implant site 
bruising (3% and 7%, respectively), and implant 
site swelling (both groups 3%).

DISCUSSION
This randomized multicenter study assessed 

the clinical outcomes following treatment of 
the chin, NLFs, and MLs with HA

DEF
, using two 

di�erent stepwise approaches, Top-down and 
Down-up. Both approaches achieved similar, 
favorable results at nine weeks after treatment, 
including overall aesthetic improvement, 
improved skin �rmness and facial harmony, 
aesthetic improvement of the submental area 
for those who needed it, natural-looking results, 
and high patient satisfaction. Furthermore, 
HA

DEF
 was well tolerated throughout the study 

period. The results support that lower face 
treatment using HA

DEF
 can achieve the desired 

aesthetic outcome and a high level of patient 
satisfaction regardless of the treatment order. 

Investigator-reported submental 
improvement at Week 3 (Figure 3) and the 
IPR results following treatment of only one 
of the areas (chin or MLs/NLFs) tended to 
favor the Down-up approach, re�ecting the 
importance of the chin area for facial harmony 
and that treating the chin �rst may provide a 
faster and more noticeable improvement of 
facial appearance. This would suggest that 
the Down-up approach may be the preferable 
treatment order. However, since a between-
group di�erence at Week 3 was not a consistent 
observation in all e�ectiveness assessments, 
and since the results at Week 9 overall showed 
little di�erence between the groups, any 
di�erence resulting from the order of treatment 
seems to be temporary and of minor importance 
for the �nal clinical outcome. 

A slightly smaller mean volume (0.5mL less) 

FIGURE 4. FACE-Q Satisfaction with Overall Facial Appearance (total score change from baseline). *** p<0.001, 
statistically signi�cant change from baseline, Wilcoxon signed-rank test. 
Total score combines the results of 10 individual items.

FIGURE 5. Patient satisfaction FACE-Q individual items at Week 9. 
1 FACE-Q scale: Satisfaction with Overall Facial Appearance; 2 FACE-Q scale: Satisfaction with Outcome
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was used in the MLs in the Top-down group 
versus the Down-up group. One can speculate 
that this re�ected individual patient needs 
(the group sizes were rather small), or maybe 
injectors were more cautious to not overinject 
MLs before treatment of the chin.

The safety results of the study did not indicate 
any new types of adverse events beyond those 
already described for HA

DEF
 in the product's 

"Instructions for Use."1

Limitations. Limitations of this study 
include a small sample size, largely nonblinded 
design (blinded IPR and layman board 
assessors), and short duration of the study, 
which makes the results indicative rather than 
de�nitive and limits the conclusions we can 
make about long-term results. However, the 
safe and e�ective use of HA

DEF
 in the lower face, 

including NLFs and chin for up to 12 months 
after treatment, has already been demonstrated 
in several pivotal investigations,11,4–6 and the 
sample size of 60 patients was regarded as 
su�cient for the purpose of this comparison. 

With this in mind, the �ndings that either the 
Top-down or Down-up treatment approach for 
administering lower face HA �ller treatments 
can lead to satisfactory outcomes is relevant 
information for clinical practitioners. In addition, 
the study results may inspire future studies of 
longer duration, among larger populations, with 
more diverse treatment approaches.

In conclusion, this study supports that 
both stepwise approaches may be used for 
administering HA

DEF
 when treating the chin, 

NLFs, and MLs, and achieve similar, favorable 
results at nine weeks after aesthetic treatment. 
Furthermore, results support the use of HA

DEF
 in 

combined treatment areas with high aesthetic 
improvement and patient satisfaction. 
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