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Purpose: The primary aim of this study was to evaluate the performance of the study 
product, in terms of volumizing activity as well as the duration of the effect, in women with 
age-related midfacial volume defects. In addition, the study allowed the evaluation of the 
tolerability of the product by both volunteers and investigators.
Patients and Methods: Twenty-two female volunteers, aged 42–60 years, participated in 
this study, which was performed under dermatological control in a single center. After an 
initial visit at baseline to verify adherence to the protocol criteria, volunteers received an 
injection of Aliaxin® SV (IBSA Farmaceutici Italia Srl), followed 3–4 weeks later by 
a second touch-up treatment to treat eventual asymmetries. Four subsequent visits, the last 
performed 9 months from the first injection, were performed to evaluate clinically and 
instrumentally the efficacy of the treatment.
Results: Clinical and statistically significant improvement in cheek volume was recorded 
after the first postinjection visit, and the effect was maintained until the end of the study 
period. A clinically measurable amelioration of wrinkle severity was also observed. By 3D 
picture recording and subsequent quantitative analysis, it was possible to determine the 
efficacy in terms of increased facial volume, which was already appreciable at the first 
visit, was further increased at the second and third visits and was maintained at the fourth 
and last visits. The injections were very well tolerated by the volunteers, as determined by 
their self-evaluation questionnaires.
Conclusion: The results of the study confirm the esthetic performance of the study product 
on age-related midfacial volume defects. The very strong high-volumizing activity of the 
study product was not only properly determined by the investigators but also confirmed by 
self-evaluation by the volunteers. These effects were obtained with no appreciable undesired 
effects.
Keywords: midfacial aging, crosslinked hyaluronic acid, clinical assessment, instrumental 
assessment

Introduction
Midfacial aging is a common, complex and multifactorial process that involves 
both intrinsic factors and extrinsic factors that, over time, act on several structural 
components, soft tissues and the skin.1–3 In recent decades, convincing evidence 
has been obtained that improved the understanding of the pathogenesis of the aging 
of the face and modified the approaches and treatments to revert this 
phenomenon.4–6 In particular, these age-related changes happen at different tissue 
layers, including the bone, fat dermis and epidermis, and the major effect is volume 
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loss in the midface, which, in turn, leads to skin sagging 
and a deepening of the nasolabial folds.6–8 From these 
considerations, it is clear that the best possible option is 
to counteract these changes through a three-dimensional 
approach, and volumizer fillers represent an ideal mini-
mally invasive treatment for midfacial aging. Among these 
fillers, crosslinked hyaluronic acid (HA)-based fillers are 
widely used as injectable materials able to increase mid-
facial volume and correct facial defects at the soft-tissue 
level.9–13 Importantly, HA is found in all human connec-
tive tissue, where it lays in the extracellular space to act 
both as a structure stabilizer and as a cell protector. In the 
dermis, HA helps in maintaining skin turgor and elasticity 
due to its ability to bind water.9,14 Several HA-containing 
preparations differ in molecular mass, viscosity and con-
centration and can be either natural or crosslinked. For 
esthetic purposes, any preparation, including those con-
taining HA, must be biocompatible, must have good toler-
ability and should produce a long-lasting effect.

Aliaxin® SV (IBSA Farmaceutici Italia Srl) is 
a nonpyrogenic sterile gel composed of crosslinked HA 
of nonanimal origin produced by bacterial fermentation, 
and it is used as a filler to correct facial cutaneous sagging 
and increase facial volume. In this study, the product was 
tested for its performance and duration of effect as 
a volume augmenter in volunteer women aged between 
40 and 65 years with age-related midfacial volume defects.

Subjects and Methods
Rheological parameters for the study product were mea-
sured with a physical oscillatory rheometer (MCR301, 
Anton Paar, Germany). Frequency sweep tests were car-
ried out at 37°C with a PP geometry, 25 mm plate dia-
meter, 1 mm gap, at 0.1% strain (within the Linear 
Viscoelastic Range) and frequency in the range of 0.159–-
10 Hz. Measurements were performed in triplicate. The 
results for the storage modulus, complex viscosity and tan 
delta are reported as the mean value ± the standard devia-
tion (SD).

The study was an open, single-center clinical trial con-
ducted on 22 healthy female subjects under dermatological 
control. The protocol was approved by the Independent 
Derming Ethical Committee and registered on ClinicalTrial. 
gov (NCT03273660). The study was performed according to 
the guidelines of the Declaration of Helsinki relative to the 
Ethical Principles for Medical Research involving Human 
Subjects. All the participants gave their informed consent for 
participation as well as for the publication of the images. The 

mean age of the subjects was 50 years (range 42–60 years). To 
be included in the study, volunteers had to meet the following 
inclusion criteria: female sex; age between 40 and 65 years; 
Face Volume Loss Scale (FVLS) grade between 2 and 4; no 
exposure of the face to strong UV radiation during the entire 
study duration; and the maintenance of habits in terms of food 
intake, physical activity and cosmetic use. At each planned 
visit, the volunteers had to present without make-up. Subjects 
were excluded if they were pregnant; were lactating; were 
smokers; were drug or alcohol abusers; were not in menopause 
but were without adequate contraceptive precautions or 
refused to perform pregnancy tests before esthetic procedures; 
showed a variation in BMI (±1) during the study period; 
underwent within the last 6 months nonpermanent esthetic 
corrections (including face lifts, laser treatments, Botox injec-
tions, chemical peels or biomaterial implants) or semiperma-
nent fillers; or had in the past received permanent fillers. In 
addition, subjects were excluded from the study if they had 
diseases such as diabetes; endocrine disease; renal, cardiac or 
hepatic disorders; pulmonary disease; cancer; neurological 
disease; inflammatory or immunosuppressive disease; or aller-
gies. Additional exclusion criteria were the use of anticoagu-
lants and antiplatelet drugs, anti-histaminic drugs, 
corticosteroids (both topical and systemic), narcotics, antide-
pressants, immunosuppressive drugs (as part of hormonal or 
contraceptive treatments that started more than 1 year before 
the study) and, in general, drugs judged by the investigator as 
potentially interfering with the results.

The study was organized into 6 visits: one at baseline 
(T0), in which clinical and instrumental evaluations were 
performed, followed by the first injection procedure; one 
3–4 weeks after the first injection procedure (T1), in which, 
again, clinical and instrumental evaluations were performed, 
followed by a touch-up treatment if needed, to treat possible 
asymmetries; a third visit (T2), in which clinical and instru-
mental evaluation was carried out 1 month after touch-up 
treatment; and then clinical and instrumental assessments 
were performed at 3 (T3), 6 (T4) and 9 (T5) months after 
the first injection procedure.

The injections (0.4–1.1 mL of study product for each 
hemiface) were performed using needles or cannulas. 
Needles (25–27 G) were inserted perpendicular to the 
skin, and the volume was injected in three sites in contact 
with the periosteum on each side of the face, forming the 
shape of a pyramid to give greater structural anchoring and 
to minimize injections. When the cannula (25 G, 40 mm) 
was used, it was inserted in the deep tissue layers, and the 
product was deposited at the lateral zygomatic bone level 
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in a fan-shaped pattern. The touch-up treatment 
(0.4–1.1 mL of study product) was performed to correct 
possible asymmetries 3–4 weeks after the first injection.

Qualitative (clinical) and quantitative (instrumental) 
assessments of the efficacy of the treatment were performed 
at each visit monolaterally (right or left side), according to the 
injection side randomization list made by the investigator 
before the inclusion of the subjects. The Wrinkle Severity 
Rating Scale (WSRS)15 was used to clinically assess nasolabial 
folds, while the Facial Volume Loss Scale (FVLS)16 was used 
for cheek ptosis. Five different grades are considered for both 
scales, as defined in Table 1.

For photographic documentation and midfacial volume 
instrumental evaluations, 3D pictures were taken with the 
VECTRA H1 handheld imaging system. The Vectra ana-
lysis module (VAM) was used to merge and compare the 
3D pictures taken at two different times. Pictures were 
taken with standardized methods to guarantee comparable 
images, maintaining the same distance from the subject 
and the same illumination source intensity. All subjects 
were acclimatized under relaxing conditions for at least 
10–15 minutes before each visit.

A subjective evaluation of the treatment was recorded 
at T5 with the completion of a questionnaire in which 
efficacy and unpleasant effects were considered.

The presence of eventual undesired or adverse events 
was checked by the investigator.

Statistical analysis was performed with a nonparametric 
test (Wilcoxon test) for clinical assessment. For instrumental 
data, nonparametric tests were used when the normality 
hypothesis was rejected by the Shapiro–Wilk test at 
a threshold lower than 5%. When the hypothesis was con-
firmed, parametric tests were used.

Results
The study product exhibited a G’ value equal to 295±23 Pa and 
a tan delta of 0.12±0.02 (at 1.59 Hz frequency, within the LVR) 
(Table 2). The value for complex viscosity was 69±2 Pa×s (0.7 
Hz frequency). The rheological parameters fall within the 
values registered for “volumetric” gels with a high projection 
capacity, which is consistent with the ASV clinical indications 
and suggested plan of injection.17

During the study, 6 patients dropped out of the study for 
reasons not related to the study. Data analysis was, therefore, 
performed on a total of 20 patients up to T2, on 18 patients at 
T3 and 16 patients at T4 and T5. The mean volume of filler 
injection was 0.68 mL at T0 and 0.42 mL at T1, while the 
number of touch-up injections was 20 at T1. Starting already 

from T1 (ie, after the first injection procedure), and lasting up 
to T5, a significant improvement in cheek volume was found. 
In detail, the FVLS mean value was reduced by 22.2% at T1, 
25.9% at T2, 37% at T3, 33.3% at T4 and 22.2% at T5 (Figure 
1). The values were all statistically significant (Wilcoxon test, 
p<0.05, p< 0.01 or <0.001) compared to T0. Importantly, 

Table 1 WSRS and FVLS Grades Used for Clinical Evaluation of 
the Efficacy

Grade WSRS FVLS

1 No visible nasolabial folds; 

continuous skin line

Mild flattening or 

shadowing of one or more 

facial regions (including the 
cheek, temple, preauricular 

and periorbital areas). No 

prominent bony landmarks. 
No visibility of underlying 

musculature

2 Shallow but visible 

nasolabial folds with a slight 

indentation; minor facial 
feature

Intermediate point between 

grade 1 and grade 3

3 Moderately deep nasolabial 

folds; clear facial feature 

visible at normal 
appearance but not when 

stretched

Moderate concavity of one 

or more facial regions 

(including the cheek, 
temple, preauricular and 

periorbital areas). 

Prominent bony landmarks. 
May have visibility of 

underlying musculature

4 Very long and deep 

nasolabial folds; prominent 

facial feature; <2 mm folds 
visible when stretched

Intermediate point between 

grade 3 and grade 5

5 Extremely long and deep 
nasolabial folds; detrimental 

to facial appearance; 

2–4 mm V-shaped folds 
visible when stretched

Severe indentation of one 
or more facial regions 

(including the cheek, 

temple, preauricular and 
periorbital areas). Severe 

prominence of bony 

landmarks. Clear visibility of 
underlying musculature

Table 2 Rheological Parameters for the Gel

G’ (Pa) Complex Viscosity (Pa × s) Tan Delta (G”/G’)

295±23 69±2 0.12±0.02

Notes: The storage modulus (G’) and the tan delta values within the linear 
viscoelastic range, and the complex viscosity value at 0.7 Hz frequency are 
reported. Measurements were carried out at 37°C.
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a decrease in the clinical score of at least 1 grade was reported 
in 55%, 65%, 83%, 75% and 44% of the evaluated subjects at 
T1, T2, T3, T4 and T5, respectively. A statistically significant 
reduction of wrinkle severity was reported at T1 (11.5%) and 
T2 (15.4%). The clinical reduction was maintained at the 
subsequent visits of T3 (15.4%), T4 (15.4%) and T5 (8.7%), 
although in this case, the reduction did not reach a statistically 
significant p value (Figure 2). This corresponded to a reduction 
in the clinical score of at least 1 grade in 30%, 45%, 50%, 44% 
and 25% of the subjects (at T1, T2, T3, T4 and T5, 
respectively).

To determine the increased facial volume after injec-
tions, 3D pictures taken at each visit were analyzed 
using the VAM, which is able to merge and compare 
images taken at different times and to calculate the 
differences in volume. The results of these analyses 
(reported in Figure 3) showed an average increase in 
volume already well determined at T1 (0.916 cc versus 
T0) that further increased at T2 (1.275 cc) and T3 (1523 
cc) and was maintained at T4 (1.153 cc) and even at T5 
(1.107 cc). From these data, it was possible to calculate 
that 35% of subjects had a very important improvement 
in cheek facial volume greater than 1 cc at T1, and this 
percentage increased to 75% after T2 (touch-up) and 
was maintained at all the other time points of the 

study (67%, 62% and 50% at T3, T4 and T5, 
respectively).

An important observation is that if the data are com-
pared for each time point of the study in terms of variation 
percentage (Δ Tx-T0 vs ΔT1-T0), it is evident that there 
not only is an important volumizing activity but also that 
this positive activity is persistent throughout the entire 
study period (Figure 3).

Figure 4 reports a representative sequence of images 
from a single subject (subject 4) taken at different time 
points of the study, and the subsequent VAM analysis of 
the same images from the same subject, using a color 
distance map, is shown in Figure 5. From both figures, it 
is possible to appreciate the improvement following the 
injection of the study product.

The injections were well tolerated by the subjects, some 
of whom reported the appearance of light bruises or swelling 
at the injection point or small nodules ascribable to the 
accumulation of the product. All these slight events disap-
peared in 10–15 days and were considered to be due to 
a nonspecific skin reaction; the final scoring from both the 
investigator and the subject was good and excellent toler-
ability for all the subjects. None of the reported undesired 
effects were considered an adverse event by investigators. 
The self-assessment questionnaire evaluations, analyzed as 

FACIAL VOLUME LOSS
(FVLS reference photographic scale)

5 
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T0 (baseline)
T1 (3-4 weeks after the 1st injection procedure)
T2 (1 month after the touch-up treatment) 
T3 (3 months after the 1st injection procedure) 
T4 (6 months after the 1st injection procedure) 
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Figure 1 Clinical evaluation of facial volume loss (FVLS reference photographic scale) at the different time points. * p<0.05, **p<0.01, ***p<0.001 vs T0 (Wilcoxon test).
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the sum of medium, marked and very marked judgments, are 
summarized in Table 3. It is clear that the subject judgment 
was more than positive, particularly considering the cheek 
volume and skin suppleness.

Discussion
For esthetic facial treatments, particularly in those that are 
age-related, HA is undoubtedly the most widely used 
agent. It has shown clinical efficacy in the treatment of 

Figure 3 Instrumental evaluation of cheek volumes by 3D facial volume imaging analysis. The figure shows the change in volume (in cc) at the different time points. The 
exact figures are reported above the boxes, while the percentages inside each box report the Δ variation for each time point compared to the Δ variation at T1-T0.

WRINKLES SEVERITY GRADE
(WSRS reference photographic scale)

5 

4 

T0 (baseline)
T1 (3-4 weeks after the 1st injection procedure) 
T2 (1 month after the touch-up treatment) 
T3 (3 months after the 1st injection procedure) 
T4 (6 months after the 1st injection procedure) 
T5 (9 months after the 1st injection procedure)
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2,2 2,2 2,2
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Figure 2 Clinical evaluation of wrinkle severity grade (WSRS reference photographic scale) at the different time points. The values of the score are shown above the boxes, 
while the values in percentages inside each box represent the percentage of the decrease in severity. * p<0.05, **p<0.01, vs T0 (Wilcoxon test).
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several deep or superficial facial defects and represents, 
for several reasons, an ideal dermal filler.9,11-13,18 In fact, 
it has good tolerability and is biocompatible. It is avail-
able in several preparations with different HA contents 
and natures with the aim of fulfilling the specific requests 
for the different treatments. Crosslinked HA has shown 
activity as a volumizer filler, a property that renders it the 
ideal compound for age-related midfacial volume defect 
treatment. Indeed, volume loss is one of the main reasons 
for skin sagging and the deepening of nasolabial 
folds.4,9,10,13 The clinical effect of a dermal filler and 
revolumizing medical device should not only be clear 
and measurable but also long-lasting and associated with 
good tolerability.

The product under study has been characterized in 
terms of rheological behavior. Parameters such as the 
storage modulus (G’), the tan delta (G”/G’) and the com-
plex viscosity are key features defining a dermal filler. G’ 
is a measure of gel rigidity/deformability and is related to 

filler projection capacity: higher G’ values are related to 
lower deformability and higher projection ability. Tan 
delta is a measure of the extent of gel elasticity and of 
its tendency to behave as an elastic solid under a certain 
stress: the lower the tan delta values, the higher the elas-
ticity. Gel viscosity is a measure of gel resistance to flow, 
thus affecting its ability to spread into the tissue beyond 
the ease of delivery. Overall, the rheological characteristics 
of a filler are crucial for its performance in terms of 
volumizing effect and, along with cohesivity, of tissue 
integration. The tested gel presents a G’ compatible with 
similar commercialized volumetric fillers but, differently 
from those, present better cohesivity.19 This is important, 
as generally, this latter parameter correlates well with the 
tissue integration pattern.19

The present study was performed in female volunteers 
with age-related midfacial volume defects, and the results 
clearly show that the product is effective in ameliorating 
facial volume defects and that this effect is observable after 

Figure 4 Representative 3D images of subject 4 obtained with Vectra H1 at T0 and at all the other time points.

Sparavigna et al                                                                                                                                                      Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                  

Clinical, Cosmetic and Investigational Dermatology 2020:13 688

http://www.dovepress.com
http://www.dovepress.com


the first injection and maintained for at least 9 months, the 
endpoint of the present study. The preparation has, in fact, 
shown, at all the prefixed time points of the study, both 
a significant improvement in FVLS score (revolumizing 
effect) and a significant reduction in WSRS score (anti- 
wrinkling effect). The study was planned to end with the 
fifth visit at 9 months from the first injection, a time frame 
sufficiently long to demonstrate the long-lasting effect of the 

study product. We cannot exclude that this activity could be 
maintained for even longer times, although this would 
require additional studies to be formally proven.

The efficacy and long-lasting action of the study product 
was not only clinically demonstrated by the investigator but 
also fully supported by instrumental (3D images and VAM 
analysis) data, which further corroborate the results. 
Moreover, the questionnaires completed by the majority of 
the volunteers at the end of the study underlined the high- 
volumizing performance of the treatment, further strengthen-
ing the results obtained. Notably, positive efficacy results 
have been obtained with very good tolerability of the product.

A possible limitation of the study is the relatively small 
number of subjects, although the variability in the results 
among them was very limited. A second point that we did 
not consider was the seasonality of the results, as the study 
was performed only in the period between June and 
September. However, we can speculate that this is prob-
ably the period in Italy, if any, in which we could expect 
a lower efficacy of the application. Perhaps a study exten-
sion to other periods of the year would have even 
enhanced the positivity of the results.

Figure 5 VAM analysis (color distance map) of facial volume obtained from images reported in Figure 4.

Table 3 Self-Assessment by Subjects Conducted with the 
Completion of a Questionnaire at T5

Sum of Medium, Marked and 
Very Marked Judgments (%)

Improvement in cheek volume 69
Reshaping of face silhouette 57

Reduction of deep wrinkles 44

Reduction of superficial wrinkles 63
Lifting effect 50

Improvement of skin suppleness 69

Improvement of skin smoothness 63
Improvement of skin brightness 56

Improvement of skin hydration 50
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Conclusion
In conclusion, the study performed in women with age- 
related midfacial volume defects treated with the study 
product showed a clear and long-lasting esthetic perfor-
mance of the product, which was maintained for 9 months 
of evaluation. The treatment was able to ameliorate the 
depth of folds, volume loss and wrinkles with very good 
tolerability.

Data Sharing Statement
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are made available upon request to corresponding author 
for five years.
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