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Abstract
Background: Age-related changes of facial soft tissue cause clinical signs of facial 
aging such as lip atrophy, marionette lines, and an accentuated nasolabial fold. These 
changes can be modified using dermal fillers.
Aims: To evaluate efficacy, longevity, and safety of a cross-linked hyaluronic acid-
based filler with Tri-Hyal technology in the treatment of lips, nasolabial folds, and 
marionette lines.
Materials and Methods: This prospective, multi-center trial evaluated injections of 
three different areas (lips, nasolabial fold alone, or with marionette wrinkles) with a 
soft tissue filler containing 25 mg/ml cross-linked hyaluronic acid and 0.3% lidocaine. 
Primary endpoint was the aesthetic correction 3 weeks after one injection session 
without touch-up. Follow-up was 18 months. Assessments were performed using the 
Global Aesthetic Score (GAS), clinical scoring based on photographic scales, high-
frequency ultrasound imaging, and the Global Aesthetic Improvement Scale (GAIS).
Results: In total, 100 subjects were injected. GAS improved significantly for all treat-
ment indications at 3 weeks (p < 0.0001). Success rates were highest for nasolabial 
folds (98.4%), followed by marionette lines (94.4%) and lips (73.5%). After 18 months 
post-injection, success was observed in 91%, 88%, and 33% of subjects injected 
into nasolabial folds, marionette lines, and lips, respectively. GAIS scored highest for 
nasolabial folds (SGAIS: 71%; IGAIS: 40%), followed by marionette lines (SGAIS: 56%; 
IGAIS: 33%) and lips (SGAIS: 30%; IGAIS: 22%) at 18 months follow-up.
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1  |  INTRODUC TION

Soft-tissue filler injections are among the most popular procedures 
in esthetic medicine.1 There has been a continuous increase in de-
mand over recent years, fueled by an ever-growing desire for eternal 
youth. According to market research, this desire is facilitated by an 
increase of availability, provided by a growing number of aesthetic 
practitioners, an increase in number, variety, and quality of inject-
ables, as well as an increase in social acceptance of rejuvenating 
procedures.2

Facial aging is a multifactorial process involving all facial tis-
sues. Bone remodeling, muscle atrophy, deflation and displace-
ment of fat compartments, loss of skin elasticity, hydration, and 
texture contribute to this natural process.3 These age-related 
changes cause clinical signs of facial aging such as lip atrophy, 
marionette lines, and an accentuated nasolabial fold, which are as-
sociated with a decline in attractiveness, psychological well-being, 
and quality of life.4–7

Consequently, frequently demanded treatments in clinical prac-
tice include volumizing and contouring of lips, as well as amelioration 
of nasolabial fold and marionette line severeness. If performed by 
trained practitioners, hyaluronic-acid-based soft-tissue filler injec-
tions provide a cost-effective, safe, reliable, and reproducible means 
to meet patients’ expectations and provide facial rejuvenation in a 
minimally invasive manner.8

Given the plethora of injectable medical devices available on the 
market, clinical outcome studies exploring the short- and long-term 
effects of these devices are required, to allow for informed decision 
making and product choice of both patients and practitioners.

This prospective, multicenter clinical trial evaluated the same 
cross-linked hyaluronic acid-based filler in the treatment of lips, na-
solabial folds, and marionette lines over a time period of 18-months. 
The aim was to determine the efficacy, longevity, and safety after 
injection and to gather reference data on the effect obtained for 
different treatment indications.

2  |  MATERIAL S AND METHODS

2.1  |  Study design

This type 2 interventional study was designed as a prospective, 
nonrandomized, multicenter clinical trial evaluating the efficacy 
and safety of a hyaluronic acid-based filler in the treatment of 

lips, nasolabial folds, and marionette lines. A total of 15 study 
centers based in France enrolled subjects between April 2019 
and June 2019. The study duration was 20 months till December 
2020. Subjects, in whom a correction of at least one of the stud-
ied zones (lips or nasolabial fold) was sought, were included. The 
treatment of marionette lines was optional for the subjects re-
cruited for nasolabial fold treatment. Healthy male and female 
subjects ≥19 years of age, with a Fitzpatrick phototype of I–IV, 
a score of ≥1 in the GAS on at least one area of interest and at 
least one of the scales by clinical scoring (a grade ≥0 and ≤2 on 
the lip volume fullness scale from Medicis; for women, a grade 
of 5 on the nasolabial folds scale from Bazin; For men, a grade ≥5 
on the nasolabial folds scale from Bazin) were included in this 
study. Subjects had not received any facial cosmetic procedure 
(surgery, laser, botulinum toxin, or filler injections) for at least 
6 months prior to inclusion into the study and had never received 
a nonresorbable filler. Patients did not have any contraindica-
tions for HA injections. Detailed inclusion and exclusion criteria 
are provided in Tables S1 and S2. Subjects provided written and 
informed consent prior to inclusion into the study. Ethical ap-
proval was granted by a national independent review board (CPP 
Ile de France V, Saint-Antoine hospital, 284 rue du Faubourg Saint 
Antoine, 75 012 Paris; ID-RCB: 2018-A02466-49). The trial was 
registered within the the Clini​calTr​ials.gov public registry under 
the identifier NCT04647513.

2.2  |  Intervention

Each subject received injection of the same soft tissue filler (Art 
Filler® Lips, Laboratoires FILLMED) containing 25 mg/ml cross-
linked hyaluronic acid with Tri-Hyal technology and 0.3% lidocaine. 
Injections were performed at baseline, and no corrective injections 
with the study product or any other product during the period of the 
study were allowed. Each subject could be injected either each zone 
separately (Lips or Nasolabial Fold with or without Marionette line) or 
both zones together. Intradermal injection with a 27G × 13 mm nee-
dle (TSK Laboratory Europe B.V.) or a 25G × 55 mm cannula (Softfil 
Medical Aesthetics) was performed at all injection sites. Volume and 
technique of injection were performed upon the injectors’ discre-
tion. The maximum amount of product injected was limited to 1.0 ml 
for lips, 2.0 ml for nasolabial folds alone (or 1.0 ml per side), or 4.0 ml 
for nasolabial folds combined with marionette lines (2.0 ml per side; 
1.0 ml per nasolabial fold/ marionette line).

Conclusions: The filler demonstrated high efficacy and safety in all indications. 
Regional differences in longevity were evident. Thus, the necessity of regional re-
treatments should be discussed with patients before injection.

K E Y W O R D S
dermal filler, facial aging, hyaluronic acid, lips volume, perioral rejuvenation
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2.3  |  Assessments and outcomes

Subjects were followed up over a duration of 18 months. The es-
thetic correction was evaluated at 3 weeks (D21) after injection. The 
persistence of the correction was evaluated at 3 (D90), 6 (D180), 9 
(D270), 12 (D360), 15 (D450), and 18 (D540) months. The following 
assessments were performed:

•	 Global Aesthetic Score (GAS): The esthetic result of the injec-
tion was assessed using the 7-point (0–3) Global Aesthetic Score 
(Table S3) by the injector.

•	 Digital photographs: Standardized digital photography was per-
formed at each visit.

•	 Clinical scoring based on photographic scales: Bazin nasolabial fold 
scale, Bazin marionette wrinkles scales,9,10 as well as Medicis lips 
fullness scale (MLFS)11 were assessed on each visit by the injector.

•	 Investigator and Subject Global Aesthetic Improvement Scale 
(GAIS): The 7-point GAIS score (+3: very much improved to −3: 
for very much worse) was assessed by the injector and sub-
ject at each follow-up visit for each treated area concerned to 
provide the overall satisfaction rate of both investigators and 
subjects.

•	 High-frequency ultrasound imaging: High-frequency ultra-
sound imaging (20 MHz DermaScan C USB; Monaderm) pro-
duced 2D visualizations to measure the dermal density (%).12 
The dermal density was assessed at each visit for 16 subjects 
randomly selected from those who received injection for the 
nasolabial folds. The intensity of the reflected echoes (corre-
sponding to the tissue density) was assessed via an integrated 
microprocessor and visualized using the integrated software 
as color-graded 2D-images. The color scale of echogenic-
ity (from hyperechogenic to hypoechogenic) ranged from 
white-yellow–red–green–blue–black.12,13

2.4  |  Primary objective

The primary objective was to measure the aesthetic improve-
ment according to the GAS from D0 (Baseline) to D21, of lips 
volume and nasolabial folds alone or with marionette wrinkles, 
after injection of the soft tissue filler. A decrease (for nasolabial 
folds and marionette lines) or increase (for lips) of at least one 
grade (±0.5 point among a 0–3 points scale) defined a successful 
correction.

2.5  |  Secondary objectives

Secondary objectives were defined as follows:

•	 To measure the remanence (at D90, D180, D270, D360, D450, 
and D540) of restoration of studied areas after soft-tissue filler 
injections from baseline according to GAS.

•	 To evaluate the efficacy, longevity, and duration of volume 
correction:
•	 For the lips volume according to the MLFS,
•	 For the nasolabial folds and the marionette wrinkles according 

to the Bazin photographic Scales
•	 To assess the SGAIS/ IGAIS between D21 and the follow up visits 

(D90, D180, D270, D360, D450, and D540) per zone
•	 To evaluate skin density using high-frequency ultrasound imaging.
•	 To assess the safety per zone and per treatment.

2.6  |  Safety

Safety was evaluated by the investigator through assessing the 
frequency, intensity and causal relationship of adverse events 
(AEs) including erythema, ecchymosis, hematoma, oedema, dys-
chromia, irregularity at palpation, necrosis, tyndall effect, and 
over-correction during the entire study period. The aspect and sen-
sitivity of treated areas were assessed according to the criteria pre-
sented in Tables S4 and S5. They were scored by the investigator at 
each visit from the first injection till the end of the study. Subjects 
were also asked to report any local or systemic reaction / sensation 
they encounter (i.e., bruise / redness / swelling / pain / sensitivity / 
itching / others on 4 levels: 0 = no problem / 3 = intense) in a daily 
log during the study.

2.7  |  Sample size calculation

Sample size calculation for the primary objective was based on pre-
viously published data.14 With an alpha of 0.05 and a power of 0.90, 
a sample size of at least 20 subjects (per area and treatment) was 
needed to detect a mean difference of 1 grade (SD 1.5, effect size 
0.66) on the 7-point (0 to 3) GAS score. In order to obtain a sufficient 
number of subjects for a long-term performance and tolerance as-
sessment (18-month), it was planned to include at least 30 subjects 
per injection site.

2.8  |  Statistical analyses

Continuous variables were summarized using descriptive statis-
tics, including number of subjects (n), mean, standard deviation 
(SD), median, minimum, maximum, and 95% confidence interval. 
For categorical variables, summaries included counts of subjects 
and percentages in corresponding categories. The efficacy and 
longevity of the effect were analyzed on the Per Protocol (PP) 
population. For each follow-up time, D21, D90, D180, D270, 
D360, D450, and D540, the per-protocol population (PP) was de-
fined by all the subjects seen at this visit and having an evaluation 
of the GAS. The respective success percentages were calculated 
by the ratio of satisfactory responses on each treated area. The 
statistical significance of the primary objective was calculated by 



4  |    EHLINGER-­DAVID et al.

a Wilcoxon test. The significance level was set at 0.05. GAS was 
also assessed using the intention-to-treat population (all subjects 
enrolled and for whom at least one injection of one of the studied 
products has been performed and at least one evaluation of the 
main criteria at D0 has been performed) to be able to conclude 
unambiguously on the response rate. In cases of missing data, the 
subject was considered as having not reached the efficiency crite-
rion for the ITT analysis. Safety assessments were evaluated using 
the safety analysis set. All statistical procedures were performed 
using Statistical Analysis Software (MATLAB. MathWorks® ver-
sion 2020b).

3  |  RESULTS

3.1  |  Subject disposition and demographics

A total of 100 subjects (male: n = 7; female: n = 93) with a mean 
age of 55.5 ± 9.8 [range: 27–74] and a mean BMI of 23.9 ± 3.2 
[range: 18.8–36.3] were injected with the investigational device. 
Further demographic data are summarized in Table 1. Nasolabial 
folds were treated most frequently (n  =  67 subjects) followed 
by marionette lines (n  =  52 subjects) and lips (n  =  34 subjects). 
Subjects received a mean of 2.0 ± 0.9  ml [range: 0.6–4] of soft-
tissue filler injection. The mean quantity of injected product per 

area is depicted in Table 2. Of the subjects included, 86 subjects 
completed the study at D540 (18 months).

3.2  |  Primary endpoint – Global aesthetic 
clinical scoring

A significant improvement of the GAS compared to baseline was 
achieved for all investigated treatment indications at 21 days post in-
tervention (all p < 0.0001) with a mean difference of ~1 grade (0.5 point 
among 0–3 scale) on means and medians for nasolabial folds, mario-
nette lines and lips. Nasolabial folds demonstrated the highest success 
rates (98.4%), followed by marionette lines (94.4%) and lips (73.5%) 
(Table 3). Success rates were consistent with results from the ITT pop-
ulation (Nasolabial folds: 95.5%; Marionette lines: 88.6%; Lips: 73.5%).

3.3  |  Secondary endpoints

3.3.1  |  Remanence of restoration (based on Global 
Aesthetic Scale)

Long-term results were best for subjects injected into nasolabial 
folds. Totally, 18 months after injection, a decrease (increase for lips) 
of at least one grade of the GAS was still observed in 91%, 88%, and 
33% of subjects injected into nasolabial folds, marionette lines, and 
lips, respectively. Improvements were highly significant compared 
to baseline for nasolabial folds (mean D0: 2.7 (0.4) vs. mean D540: 
1.7 (0.6), p < 0.0001) and marionette lines (mean D0: 2.6 (0.4) vs. 
mean D540: 1.7 (0.7), p < 0.0001) at 540 days post-injection and at 
450 days post-injection for lips (mean D0: 1.0 (0.5) vs. mean D450: 
1.2 (0.5), p = 0.0326). (Figure 1, Table S6).

3.4  |  Photographic scales

The Bazin nasolabial fold and marionette lines scores both showed sig-
nificant improvement compared to baseline over all follow-up visits (all 
p ≤ 0.0002). Mean values for nasolabial folds improved from a mean of 
4.9 ± 0.4 to 2.2 ± 1.0 at 3 weeks (Figure 2) and to 2.9 ± 0.9 at 18-months 
post-injection. Mean values for marionette lines improved from a 
mean of 4.7 ± 0.8 to 2.3 ± 1.0 at 3 weeks and 3.1 ± 0.9 at 18-months 
post-injection. The MLFS showed significant improvement com-
pared to baseline at all follow-up visits (p < 0.0001), except for D360 
(not sufficient subjects visited at this time point due to COVID-19 

TA B L E  1  Patient characteristics and demographic data (ITT 
population)

Variable

Mean age (years) 55.5 (9.8)

Gender (n)

Male 7

Female 93

Mean weight (kg) 63.7 (12.1)

Mean height (cm) 162.5 (6.7)

Mean BMI (kg/m2) 23.9 (3.2)

Skin Phototype

I 1

II 36

III 50

IV 12

Missing data 1

Abbreviations: n, number; y, years.

Lips
Nasolabial 
folds

Marionette 
lines

All (sum of all the injected 
volumes for the same patient)

N 34 67 52 100

Mean Volume (ml) 0.9 1.6 1.1 2.0

Standard deviation 0.1 0.5 0.5 0.9

Abbreviations: n, number; ml, milliliter.

TA B L E  2  Volume of injected product 
per area (ITT population)
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lockdown in France). Mean values for lips improved from a mean of 
1.2 ± 0.8 to 2.2 ± 0.7 at 3 weeks (Figure 2) and 1.5 ± 0.6 at 18-months 
post-injection. Further results are summarized in Tables S7–S9.

3.5  |  GAIS

Aesthetic Improvement as measured using the GAIS was highest at 
3 weeks post-intervention for all indications, irrespective of injector 
or subject assessments. (Table S10) A continuous decrease of GAIS 
rating (% total of subjects improved compared to D0) was observed 

up until 18-months post-intervention, with improvement rates re-
maining highest for nasolabial folds (SGAIS: 71%; IGAIS: 40%), fol-
lowed by marionette lines (SGAIS: 56%; IGAIS: 33%) and lips (SGAIS: 
30%; IGAIS: 22%) at the end of the study period (Figure 3).

3.6  |  Dermal density

High-frequency dermal ultrasound showed significant increases in col-
lagen and new collagen density following soft-tissue filler treatment 
for nasolabial folds. A significant increase of dermal density (tissue 

Global aesthetic clinical 
score

Lips Nasolabial folds Marionette lines

D0 D21 D0 D21 D0 D21

0 N 4 - - 3 - 2

% 12% - - 5% - 6%

0.5 N 3 2 - 3 - 5

% 9% 6% - 5% - 14%

1 N 16 5 - 24 - 10

% 47% 15% - 39% - 28%

1.5 N 11 12 1 15 1 8

% 32% 35% 2% 24% 3% 22%

2 N - 11 7 12 7 6

% - 32% 11% 19% 19% 17%

2.5 N - 4 22 5 10 5

% - 12% 35% 8% 28% 14%

3 N - - 32 - 18 -

% - - 52% - 50% -

Success (at least −1 
grade vs. D0)a

N 25 61 34

% 73.5% 98.4% 94.4%

N 34 34 62 62 36 36

Mean 1.0 1.6 2.7 1.4 2.6 1.4

SD 0.5 0.5 0.4 0.6 0.4 0.7

Min 0.0 0.5 1.5 0.0 1.5 0.0

Median 1.0 1.5 3.0 1.5 2.8 1.5

Max 1.5 2.5 3.0 2.5 3.0 2.5

p-Value <0.0001 <0.0001 <0.0001

a+1 grade for the lips.

TA B L E  3  Significant improvement of 
the GAS between baseline and 21 days 
post-injection (PP population)

F I G U R E  1  Success rate (%; at 
least - (nasolabial fold and marionette 
lines) or + (lips) 1 grade on GAS vs. D0) 
over the entire study period according 
to GAS with respect to each facial region 
injected.
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echogenicity) compared to baseline (D0) was found in nasolabial folds 
at all follow-up visits (n = 16 all p ≤ 0.0025) (Figures 4 and 5). Density 
was highest at D90, with 50.9% ± 13.6% and decreased continuously 
up until D540 with 44.6 %± 11.9% compared to D0 with 32.9% ± 9.8%.

3.7  |  Safety assessments

A total of 54 patients reported 133 AEs during the study period. Two 
SAEs were reported, including pregnancy and COVID-19 infection. 
Of the AEs reported, 87 were study product or injection procedure 

related treatment-emergent adverse events reported by 28 pa-
tients injected. These most frequently included swelling (n  =  23) 
hematoma (n = 18), pain (n = 12), irregularities at palpation (n = 11), 
erythema (n = 5), nodules (n = 5), tingling sensation (n = 5), and indu-
ration (n = 2). All of these AEs were resolved in several days/weeks.

3.8  |  Local aspect and sensitivity

The majority of local reactions resolved within 3 weeks. After the D21 
visit, irregularity of palpation and/ or over-correction was reported 

F I G U R E  2  Exemplary photographs 
illustrating treatment in a 63-year-old 
female with baseline MLFS of 1 and 
Bazin nasolabial folds scale of 3 (Panels A 
and C) and at D21, MLFS of 2 and Bazin 
nasolabial folds scale of 1.5 (Panels B 
and D).

F I G U R E  3  Aesthetic Improvement as measured using the GAIS (subject and investigator) over the entire study period. Values are shown 
as the % total of subjects that improved compared to D0. ((A) Nasolabial Fold; (B) Marionette Lines; (C) Lips).
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in 4 subjects injected into lips, all other local reactions had resolved. 
Overcorrection and irregularity at palpation were reported in one 
subject treated for nasolabial folds and marionette lines after the D21 
visit, respectively. All reactions were resolved at the end of the study.

4  |  DISCUSSION

This prospective, multicenter clinical trial evaluated the efficacy 
and safety of a hyaluronic acid- based soft tissue filler with Tri-
Hyal technology in the treatment of lips, nasolabial folds, and 
marionette lines. While all injections showed satisfactory results, 
there were intriguing differences in the efficacy depending on the 
facial region injected. Injections into the nasolabial fold displayed 
highest success rates and significant improvements in the respec-
tive outcome parameters including subjective and objective as-
sessments, both in the short- and long term. A recent systematic 

review on soft-tissue fillers for the nasolabial fold measured 
outcomes on aesthetic improvement using the Wrinkle Severity 
Rating Scale (WSRS) and GAIS scales. The data show pooled mean 
GAIS scores of 1.27 at the 12-month post-injection visit,15 which 
compares to data reported in this study demonstrating mean val-
ues of 0.96 and 1.16 for the investigator and subject GAIS rating, 
respectively. The follow-up time of 18 months in the presented 
trial can be considered a major strength. Similar follow-up times 
were investigated by Rzany et al. who studied two hyaluronic acid-
based soft tissue fillers for the treatment of nasolabial folds; how-
ever, a retreatment was performed after 9 months.16 They found 
response rates of approximately 80% (as assessed using the WSRS) 
18 months after the initial treatment. While the assessments were 
based on the GAS in this study, success rates were as high as 
93% in this study population, without any touch up/ re-injection. 
Injections into marionette lines were correspondingly promising in 
the presented subject population; however, treatment of the lips 

F I G U R E  4  Dermal density (%) 
measured in nasolabial folds using high-
frequency ultrasound imaging over the 
entire study period.

F I G U R E  5  High-frequency ultrasound images of the left nasolabial fold in one representative subject over the whole study period (D0 
to D540) after one single injection of AF Lips at D0. The color scale of echogenicity (from hyperechogenic to hypoechogenic) ranges from 
white-yellow–red–green–blue–black. The echogenic density of ultrasound is based on the quantity of collagen. d, dermis; e, epidermis; F, 
Film; G, gel; s, subcutaneous adipose tissue; W, water.
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revealed inferior longevity. This inferiority could be explained by 
the low authorized volume of injection (max 1.0  ml) for lips and 
also the high mobility of the treated zone (lips) compared to the 
other zones (nasolabial fold and marionette lines). Czumbel et al. 
performed a meta-analysis on HA-based dermal filler for lip aug-
mentation. Similar to the results presented here, they report that 
treatments remained effective in only about half of the treated 
subjects after 1 year.17

Filler longevity is one of the key factors considered by patients 
and practitioners prior to injection. As hyaluronic acid is a compo-
nent of the skin extracellular matrix, it is naturally subjected to en-
zymatic and nonenzymatic degradation.18 This physiologic process 
limits the longevity of hyaluronic acid-based soft tissue fillers and 
can be considered a central drawback of its application. Several 
reports have investigated degradation resistance of HA-based 
soft-tissue fillers. Thereby, they found that the physico-chemical 
properties, i.e., the degree of cross-linking, gel concentration, co-
hesiveness, hardness and capacity for swelling significantly deter-
mined the degradation rate.19–22 In this study, however, the same 
product was used for all perioral regions, which poses the question 
as to why differences in longevity were found. Possibly, the under-
lying facial anatomy, the mobility of the treated zone, the volume of 
injection and the injection technique with respect to the injection 
site play a role in the extent of product degradation. It is believed 
that mobility of the facial area treated plays a major role in prod-
uct degradation,22,23 and studies have suggested that shear forces 
can change soft-tissue fillers rheologic properties.24 The mouth is 
an area of extremely high mobility, required for verbal and non-
verbal communication, food intake and digestion. Muscle action 
of the orbicularis oris muscle complex causes continuous stretch-
ing and compression of the lips, and the physical shear forces can 
consequently contribute to HA-filler break down.24 Therefore, the 
lips require more frequent correction and more volume of injec-
tion compared to facial folds which are considered more stable.12 
Future studies will need to elaborate on this finding and investi-
gate the longevity of the same HA-based soft-tissue filler injected 
into different anatomic sites using different injection techniques to 
shed further light on this.

Previously, it has been suggested that high-frequency ultra-
sound imaging is a suitable application to objectively determine the 
tissue structure of the skin.13 Dermal density, defined by the com-
ponents of the extracellular matrix including collagen, elastin, and 
hyaluronic acid, can therefore be regarded as an important parame-
ter to monitor regeneration following rejuvenating procedures.25,26 
The unprecedented results of this study demonstrate significant 
increase of dermal density at all follow-up visits, as compared to 
baseline. This provides evidence of the structural tissue remodeling 
induced by the injection of the HA filler, particularly by Tri-Hyal 
technology which contains 3 different types of HA.27 The soft-
tissue filler utilized in this study is manufactured using three differ-
ent sizes of nonanimal origin hyaluronic acid chains. These include 
BDDE cross-linked very-long chain and long-chain HA, as well as 
free HA. Several advantages have been discussed regarding this 

manufacturing technology. Exemplary, studies have suggested the 
minimization of cross-linking agent that could reduce potential tox-
icity, the slow release of free HA which can promote extra-cellular 
matrix production by fibroblasts and longer-lasting stimulation of 
dermal growth.27–29 However, more basic science research needs 
to be conducted to further define the molecular mechanisms by 
which soft-tissue fillers manufactured using Tri-Hyal technology 
improve skin quality.

This study is not free of limitations. Overall, the study lacks merit 
of a blinded, randomized, controlled trial. Evaluations were not per-
formed by blinded investigators, which could have added further 
strength to the data. In addition, objective volume analysis using 
state-of the art three-dimensional surface analysis could have added 
further objective support to the findings of this study.

The safety profile of the investigated hyaluronic acid-based 
soft-tissue filler corresponds to reports of other devices which are 
frequently utilized for facial rejuvenation. The treatment emer-
gent adverse events were as expected after hyaluronic-acid based 
soft-tissue filler injections and resolved in most cases 21 days after 
injection.

5  |  CONCLUSIONS

The investigated hyaluronic acid-based soft tissue filler with Tri-Hyal 
technology demonstrated high efficacy and safety in the restora-
tion of lips volume and treatment of nasolabial folds and marionette 
lines. Regional differences in longevity were evident, with long-term 
results being best for nasolabial folds and marionette lines. Matching 
previously published data, degradation of hyaluronic acid-based 
soft-tissue filler can be an issue in lip augmentation and the neces-
sity of retreatments should be discussed with the subject prior to 
injection.
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