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Background: Augmentation and reshaping of body volume, particularly in the 
gluteal area, presents a significant challenge in aesthetic surgery. Hyaluronic acid 
(HA) fillers have emerged as an effective and safe tool for such indications, but 
literature examining nonsurgical gluteal reshaping with HA remains limited. This 
study aims to evaluate the long-term safety of using recommended volumes of HA 
body fillers for nonsurgical gluteal augmentation.
Methods: A retrospective, observational study was carried out across multiple 
centers in Italy and the United Arab Emirates. The study involved participants 
between 22 and 53 years of age who underwent gluteal augmentation using HA 
body filler (HYAcorp MLF1/2) between 2017 and 2021, with up to 4 years and 7 
months of follow-up. Participants and investigators independently evaluated the 
procedure’s effectiveness by comparing pre- and posttreatment photographs. The 
Global Aesthetic Improvement Scale was used to assess posttreatment satisfaction 
by both participants and investigators. All adverse effects (AEs) were recorded.
Results: The study included a diverse group of 91 participants. No serious adverse 
events were reported, with the majority of AE occurring shortly after treatment and 
resolving in 1 week. AEs were more frequently observed in participants with previ-
ous treatments using different substances in the treatment area.
Conclusions: The real-world application of HA body filler (HYAcorp MLF1/2) 
for gluteal augmentation in the participants of this study showed the treatment’s 
effectiveness, with no severe adverse events reported among the participants. High 
levels of satisfaction were reported among both participants and investigators. 
(Plast Reconstr Surg Glob Open 2024; 12:e5792; doi: 10.1097/GOX.0000000000005792; 
Published online 9 May 2024.)
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INTRODUCTION
Over the past few decades, there has been an increas-

ing demand for strategies that can enhance or modify 
body surfaces or shapes, driven by both medical and aes-
thetic considerations.1 There are three main reasons why 
individuals undergo gluteal augmentations: to enhance 
their aesthetics,2 to restore lost contours due to weight 
loss or aging,3 and to repair lipoatrophy due to the human 

immunodeficiency virus.4 Currently, there are five tech-
niques used for gluteal augmentation: implant-based glu-
teal augmentation, autologous fat or dermal fat grafting, 
local tissue rearrangement or local flaps, hyaluronic acid 
(HA) gel injection or other nonpermanent filler injection, 
and silicone injection.5–7 Due to the high complication 
rate, invasiveness, extended downtime of other surgical 
procedures, and patients’ increasing request, nonsurgical 
gluteal volume correction has been investigated.7,8

Among all nonpermanent fillers currently available, 
HA stands out as a filler that integrates with the body and 
is widely used, offering numerous benefits.9 Naturally 
occurring HA in the body degrades quickly, so cross-
linking modifications are needed to extend the lifespan 
of exogenous HA.10,11 Biphasic HA fillers are based on a 
heterogenous mixture of cross-linked highly elastic (high 
Gʹ) gel particles obtained by the cross-linking process 
and dispersed in a noncross-linked HA vehicle. Biphasic 
HA fillers exhibit long-lasting effects, together with high 
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elasticity, firmness, and lifting capacity, all accompanied 
by good safety, tolerability, easier injectability, and homo-
geneous distribution under the skin.12

The injection of these fillers for gluteal volume cor-
rection and reshaping is a minimally invasive technique 
that has been investigated.13,14 However, little has been 
published on nonsurgical gluteal volume correction and 
reshaping with HA body fillers.15

The main objective of the study was to assess long-term 
safety of injecting a recommended volume of two HA 
body fillers in nonsurgical gluteal volume correction and 
reshaping. Among secondary objectives, the aim of the 
study was to assess macromolecular HA efficacy, evaluate 
investigators’ and patients’ satisfaction, and provide rec-
ommendations on the administration technique.

MATERIAL AND METHODS

Patient Selection
This observational, multicentric, retrospective study in 

Italy (Milan and Rome) and the United Arab Emirates ana-
lyzed participants who received HA body fillers (HYAcorp 
MLF1/2; BioScience GmbH, Germany) for gluteal aug-
mentation or contouring. The participants were seen as 
part of routine clinical practice in one of the three aes-
thetic clinics participating in the study. The data were part 
of the information already recorded in different databases 
of these clinics.

Each specialist decided to initiate HA body filler pro-
cedures based on the clinical need of each individual and 
according to the usual clinical practice. The exclusion cri-
teria for injection were low-grade ptosis, body mass index 
less than 18 or more than 30, and those specified in the 
product’s instructions for use.16

Ninety-one participants older than 21 years under-
went gluteal augmentation with HA body fillers 
(HYAcorp MLF1/2) from 2017 to 2022 with complete 
medical records with up to 4 years and 7 months follow-
up (Table 1).

Filler Properties and Administration Technique
This study used HYAcorp MLF1/2 HA body fillers (CE 

2409). These body fillers are absorbable, of middle-to-
high viscosity, unequally sized, and of nonanimal origin, 
with a high purity level intended to restore lost volume 
and contour body surfaces.16

The approach to the patients’ needs and preferences 
was tailored, and with their input, the treatment area was 
determined. As for the application technique, HYAcorp 
MLF1/2 was implanted into the deep subcutaneous layer 
to provide volume by supporting with a vertical vectorial 
projection of the superior and inferior medial and lateral 
upper gluteus (Fig. 1A). For hip dip contouring, HYAcorp 
MLF1 is preferred for its lower particle size range, and it 
has been injected in a more superficial plane of the sub-
cutaneous fat tissue. The technique used was retrograde 
injection with an 18G cannula in the deep fat layer of the 
gluteus (Fig. 1B and C).

Before the procedure, a prophylactic antibiotic oral 
treatment for 5 days and ibuprofen 600 mg twice daily 
for 7 days were prescribed to the patient. After taking 
the preprocedure pictures, the gluteus was marked 
according to the patient’s needs in an upright position. 
Subsequently, the patient lay prone, and the skin of 
the gluteal area was cleaned with an antiseptic solution 
(betadine or chlorhexidine). A sterile field was created 
with drapes, and 2 mL of lidocaine 2%, was injected at 
the cannula’s entry points, which were defined accord-
ing to the target areas. A second entry point was made 
in each treated gluteal area to deposit cross-hatched 
product and achieve a three-dimensional augmenta-
tion. An 18G needle was used to create an opening in 
the skin that closes without stitches at the end of the 
procedure. An 18G 100-mm cannula was then inserted 
at a 30-degree angle, and 10 cc of lidocaine 2%, with or 
without epinephrine, was distributed superficially in the 
marked area to reduce patient pain.

After a few minutes, the procedure was started under 
sterility conditions to help prevent surgical site infec-
tions. The recommended injection volume per session 
did not exceed 70 mL of HA body filler per side. At the 
end of the treatment, a patch was used to close the entry 
points of the cannula. Taping around the treated area or 
gluteal enlargement garments was used for several days. 
Participants were advised to not shower or sleep face down 
for the first 3 days after treatment. Additionally, partici-
pants were advised to compulsory suspend physical activ-
ity for at least 2 weeks and to avoid saunas, steam rooms, 
tanning, and swimming for 3 weeks. Other prohibited 
treatments included skincare treatments such as retinoids, 

Takeaways
Question: What is the long-term safety of hyaluronic acid 
(HA) body fillers for nonsurgical gluteal augmentation?

Findings: This multicenter study conducted in Italy and 
the United Arab Emirates analyzed the effectiveness and 
satisfaction of HA body filler (HYAcorp MLF1/2) used for 
gluteal augmentation in patients age 22–53 years of age, 
with a follow-up of up to 4 years and 7 months, showing 
high satisfaction and no serious adverse events.

Meaning: This study demonstrates that HA body fillers 
(HYAcorp MLF1/2) are safe and effective for nonsurgical 
gluteal augmentation, with high satisfaction rates and no 
serious adverse events observed among the participants.

Table 1. Follow-up Times
Efficacy Outcomes

Follow-up duration  
Mean follow-up (d ± SD) 701.6 ± 490.9
Follow-up > 2 (y), n 44
Follow-up ≥ 1 ≤ (y), n 17
Follow-up < 1 (y), n 30
Volume injected  
Mean volume, mL/session/side,  

(minimum–maximum) 
40.86 (20 - 70) 

Mean total volume, cc/person/side ± SD 119.89 ± 37.22
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chemical peels, and laser treatments for at least a 2-week 
period to avoid inflammation of the injection site.

Study Endpoints
Patient demographic data such as gender and age were 

recorded. Information on the number and date of each 
session performed for each patient, along with the vol-
ume of HA injected per side, the region injected in each 
gluteus, the treatments performed in the area before the 
study, was collected.

Adverse effects (AEs) were analyzed as part of the 
safety analysis. The participants’ assessment of expected 
events was recorded. Late-onset AEs were defined as AEs 
that occur after 15 days postprocedure, whereas early 
AEs were those that occur within the first 15 days after 
injection. The safety analysis included all the participants 
treated with the study products.

Effectiveness was assessed independently by the partici-
pants and the investigators at follow-up visits by comparing 
pre- and postprocedure photographs (Fig. 2). Posttreatment 
satisfaction was analyzed by the investigators and participants 

using the Global Aesthetic Improvement Scale17 at the last 
treatment. This five-point scale assesses overall satisfaction 
with the treatment, where 1 is “very much improved,” and 
5 is “worsened.” All effectiveness analyses were performed 
on the intention-to-treat population, which included all the 
participants treated with the device.

After identifying the participants in the database of the 
participating clinics and verifying that they met all inclusion 
criteria and no exclusion criteria, a dissociated code was 
assigned to each participant, and an electronic data collec-
tion form was completed. Finally, the investigators checked 
the validity of the data entered. Participants were not inter-
viewed to collect additional data specific to the study.

Statistical Analysis
All data collected in the medical records were 

exported in an anonymized form. The data types of the 
different fields were heterogeneous, being numerical 
(age, volumes, and dates), Boolean (type of intervention, 
regions, and AE), or labels (places where the treatment 
was performed).

Fig. 1. Injection technique. A, Green circles represent the injection areas. The red circles indicate areas 
where injections are considered dangerous. B, Injection technique. The study used a fanning technique 
with retrograde injection as its method of injection. C, Infographic representation of the gluteal soft 
tissue layers. The injection layer DAT is indicated. DAT, deep adipose tissue; ILB, inferior lateral buttock; 
IMB, inferior medial buttock; SLB, superior lateral buttock; SMB, superior medial buttock.
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The Weka 3.8 Data Mining: Practical Machine 
Learning Tools and Techniques software18 was used for 
a preliminary visualization of the data and correlations 
between the descriptive data of the participants (gender, 
age, and previous treatments), the type of treatment per-
formed (region, number of treatments, and the volume 
of HA body filler applied per treatment), and possible 
AEs. Cross and/or Pearson correlations were applied, 
depending on the data type used, using the NumPy 
Python module.19

First, a manual selection of the most significant differ-
ences and correlations was carried out. Subsequently, the 
significance of these results was corroborated by applying 
the t test with a confidence interval of 95%, confirming 
or rejecting the null hypothesis inferred from the obser-
vations. Both these calculations and the results’ repre-
sentations were mAE with the modules SciPy 1.8.120 and 
Matplotlib 3.1.21

Ethical Aspects
The study was carried out under the principles of the 

Declaration of Helsinki and the legal regulations in force, 
respecting the ethical and legal standards applicable to 
this type of study. Due to the study’s retrospective design, 
only data already recorded in clinical history were col-
lected. All the data were treated confidentially and dissoci-
ated, and it was impossible to associate, except by the site 
research team, the patient’s data with his or her person.

RESULTS

Patient Characteristics
A total of 91 participants were included, of which 81 

(89%) were women, four (4.4%) were men, and six (6.6%) 

were transsexual. The mean age of the individuals analyzed 
was 33.5 (22–53) (minimum–maximum) years. Of the total 
participants recruited, 41 (45.5%) were treated at the cen-
ter in Dubai (United Arab Emirates), 39 (42.86%) in Milan 
(Italy), and 11 (12.09%) in Rome (Italy).

Safety and Tolerability
During the total follow-up period, 267 treatment ses-

sions occurred in the 91 participants, and 69 AEs were 
reported in 50 participants. No serious AEs were reported 
during the follow-up period. Besides, 5.5% of the AEs were 
moderate according to the investigators’ criteria (nodules, 
infection, and allergy). Early AEs were the most common 
AEs, occurring in 47 (50.0%) participants versus only 
three (3.3%) late AEs (Fig. 3). The most common AEs 
was implant-site swelling which occurred in 25 (27.5%) 
participants, followed by bruising, itching pain, and mild 
inflammation. The incidence of AEs is shown in Table 2. 
It was observed that a significantly higher risk of AE in 
participants who had received a previous treatment in 
gluteal area with implants, fat, poly-L-lactic acid, or other 
HA (Fig. 4A) before the first HA injection with HYAcorp. 
Indeed, the probability of AE occurrence was 54.9% in all 
participants, 50% in naive, and 71.4% in those who had 
previously received greater than or equal to one surgical 
or nonsurgical treatment in the gluteus area. Moreover, 
participants who received a different previous treatment 
showed a significantly increased probability of developing 
more AEs compared with those who did not receive any 
different treatment in the gluteal area (Fig. 4B).

Treatment Recurrence
Of the 91 participants treated, five (5.5%) attended 

only one session; 25 (27.4%) had two sessions; 32 (35.2%) 

Fig. 2. Examples of photographs taken of the treated patients are provided. The 
figure displays three patients. A, D, and G, Patients before any treatments. B, E, and 
H, Patients after the first treatment. C, F, and I, Patients after the second treatment.



 Crabai et al • Hyaluronic Acid for Gluteal Shaping 

5

received three treatments; and, finally, 29 (31.9%) par-
ticipants received four sessions. The enrolled participants 
were followed up for a mean of 701.6 days (SD 490.9). Of 
all treated participants, 44 were followed for more than 
2 years, 17 between 1 and 2 years, and 30 during the first 
year (Table 1).

The mean volume of HA body filler injected per session 
per side was 40.86 mL (minimum–maximum, 20–70 mL), 
whereas the total mean volume injected per individual 
per side was 119.89 mL (SD 37.22) (Table 1). Throughout 
the follow-up, and to maintain product performance 
and patient satisfaction, it was observed that participants 
required less volume at subsequent visits to maintain the 
same result and/or, with the same injection volume, they 
obtained a satisfactory result for a longer period (Fig. 5).

Patient Satisfaction
According to the patient-reported outcome tool, the 

Global Aesthetic Improvement Scale, the mean patient 
satisfaction score after the first treatment was 2.26 (SD 

0.85) (much improved in 55% of the cases), whereas 
the investigators’ satisfaction was 1.69 (SD 0.64) (much 
improved in 51% of the cases and very much improved in 
40% of the cases) (Fig. 6).

DISCUSSION
The current retrospective observational study was 

conducted to extend the limit knowledge on the efficacy 
and safety of HA body filler treatment for nonsurgical glu-
teal volume correction and reshaping. For this purpose, 
we analyzed data from 91 participants in the database of 
three aesthetic clinics, two Italian and one in the United 
Arab Emirates.

A literature review (including gluteal augmenta-
tion techniques) analyzing data from 7834 participants 
revealed a high rate of complications after implant-based 
gluteal augmentation (30.5%) and the risk of serious com-
plications such as fat embolism for fat grafting.15 Instances 
of fat embolism syndrome, though uncommon, have been 
reported in association with gluteal enhancement using 
HA, as noted in the medical literature. However, such 
complications are more frequently mentioned in the con-
text of facial treatments.22–24

The use of HA gel injections for gluteal augmenta-
tion was investigated by two prospective studies,13,14 which 
showed that this is a safe and effective treatment for tem-
porary aesthetic gluteal augmentation. Camenisch et al12 
treated eight participants with a mean of 163 mL of HA 
per gluteus, reporting 56%, 36%, and 24% of gel remain-
ing after 6, 12, and 24 months, respectively, located pri-
marily in the subcutaneous fat. The treatment was well 
tolerated, with high participant and investigator percep-
tions.13 De Meyere et al13 administered HA injections to 61 
patients, with each participant receiving up to a maximum 
volume of 400 mL, spread over one or two treatment visits. 
Notwithstanding the gradual degradation of the HA over 
time, a notable portion of the participants (40%) reported 

Fig. 3. Incidence and type of adverse device effects. A, Severity of AE. The percentage of participants affected with mild to moderate AEs 
and participants not affected by any AE. B, Time of onset of AE. Percentage of participants affected with early or late-onset AEs after pro-
cedure. Color legend of each population is shown at the bottom.

Table 2. HA Filler Safety Profile
Subjects with AEs

Total subjects with AEs, N (%) 50 (54.9) 
 � Early AEs 47 (51.6)
 � Late AEs 3 (3.3)
Incidence of AEs
 � Total AEs, N (%) 69
 � Swelling 25 (27.4)
 � Bruising 14 (15.3)
 � Itching 13 (14.2)
 � Pain 8 (8.7)
 � Mild inflammation 4 (4.4)
 � Nodules 3 (3.3)
 � Infection 1 (1.1)
 � Allergy 1 (1.1)
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enhanced gluteal appearance and expressed satisfaction 
(33%) even after 2 years posttreatment.14

In a recent comprehensive analysis, Mortada et al 
reviewed the efficacy of HA injections in enhancing the 
gluteal area.25 According to these studies, the average 
volume of HA needed for satisfactory gluteal augmenta-
tion was 206.71 mL. This figure is quite close to the aver-
age volume used in the current study, which is 239.79 mL 
(approximately 119.89 ml per side). Similar to what is 
found in our study, the complication rate was very mod-
est with only few complications observed in all the stud-
ies.25 In this study, it was observed that almost half of the 

participants (45.1%) did not experience AEs, and among 
those who did, the intensity was mainly mild. Moreover, 
almost all AEs were of early onset and rapid resolution. 
AEs postinjection observed in this study align with antici-
pated outcomes, as extensively outlined in the product’s 
instructions for use. Common reactions such as swelling, 
bruising, itching, and pain typically subside within 2-3 days. 
Additionally, other adverse events like mild inflammation, 
nodules, infection, and allergy (which represented 9.9% of 
the AEs in our study), usually resolve within a timeframe of 
1-4 weeks, varying based on individual patient responses. 
AEs were more frequent in participants with a clinical his-
tory of autoimmune disease or previous treatments in the 
same area. Therefore, the key factors to ensure safe treat-
ment revolve mainly around the quality of the product, the 
volume injected, the clinical history of the participant and 
the technique used. Indeed, when injecting HA filler in the 
buttock region, the preferred method involves targeting 
the deep subcutaneous tissue layer, due to the lack of large 
blood vessels or other high-risk structures in this area. This 
approach not only enhances safety but also ensures more 
efficient use of the product. This is particularly crucial for 
body regions, where the volume of product required is gen-
erally larger than that for facial treatments.15

In the Mortada et al25 review, the average effective 
duration of the HA filler treatment for gluteal augmenta-
tion was found to be about 16.16 months.25 In our study, 
notably, in cases where patient follow-up extended beyond 
2 years, the treatment’s effectiveness appeared to last lon-
ger, around 24 months.

To the best of our knowledge, there is no published 
real-world data on HA body fillers in participants requir-
ing gluteal augmentation with a larger sample size. 
Compared with a recent retrospective study,26 this study 
analyzes a larger sample size (43 versus 91, respectively) 
and includes a more diverse population (European and 

Fig. 4. Incidence of AEs in participants with other previous treatments. A, Incidence of AEs in the whole cohort of participants (all), in a 
subcohort who did not receive a previous treatment (without previous treatment). B, Percentage of AEs per participant emerged in the 
study according to any previous treatment in the same area. *Statistically significant.

Fig. 5. HA filler volume injected. Box plots represent the lowest 
quartile, median, upper quartile, and highest observations of the 
mean volume (mL) injected in each session per side. Circles indi-
cate the outliers. Mean and SD days of intervals between each ses-
sion and the successive session are shown at the top of the plot.
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the United Arab Emirates patient cohorts). In addition, 
in this study, participants were followed up for a more 
extended period (6 versus 24 months on average).

Factors impacting HA filler’s persistence include prod-
uct concentration, cross-linked technology, rheological 
parameters, water-binding capability, and injection tech-
nique,27,28 whereas other patient-dependent factors are the 
participant’s metabolism and daily activity. Additionally, 
a thorough patient evaluation and strategic procedure 
planning that accounts for cultural influences and the 
principles of aesthetic anatomy and morphometric con-
siderations are crucial for fulfilling patient expectations.29

HA’s longevity in volume restoration depends on its 
resistance to breakdown by the body’s hyaluronidase and 
oxidative damage, with its effectiveness diminishing once 
below a critical level.30,31

Gel particle size, viscosity, and degree of cross-linking 
are key factors in determining the durability and effective-
ness of HA fillers, particularly for large-volume applica-
tions like gluteal augmentation.32–34

On the other hand, Kim et al31 found that HYAcorp 
MLF2 has the best performance in terms of durability and 
maintaining localization without displacement, compared 
with a low-viscosity monophasic gel and a biphasic gel with 
smaller particle size such as Restylane.

So far, the cost-effectiveness of stabilized HA body 
filler for gluteal treatment has not been studied. However, 

the cost of this approach should be weighed against 
the participant’s wish not to undergo surgery and the 
fact that the HA injection procedure is generally more 
straightforward.14

We acknowledge that this study has several limita-
tions. First, its design implies certain inherent limita-
tions because it is a retrospective observational study 
performed in routine clinical practice. One of the limi-
tations is that imaging evaluation, such as ultrasound, 
was not conducted before or after treatment. This 
is often the case in clinical practice where the use of 
imaging is not consistently applied. Another limitation, 
because the data were obtained from three centers in 
several countries, is that the different practices among 
them create uncontrolled variability. Finally, no data 
on comorbidities or the use of concomitant medication 
were collected in this study.

CONCLUSION
Our study indicates that using HA fillers for gluteal 

augmentation and reshaping is an effective method, 
yielding high patient satisfaction and a minimal rate of 
complications.

Piero Crabai, MD
Istituto Medico Quadronno, Milano, Italy

E-mail: p.crabai@gmail.com

Fig. 6. Treatment satisfaction. The table at the top of the figure represents 
the mean and SD of the participants’ and investigators’ GAIS scores. Score 
results were obtained from investigators and participants after completion 
of GAIS questionnaire after the procedure. Histogram represents the per-
centage of cases that assigned each GAIS score. Participants’ and investiga-
tors’ scores are shown in light green and dark green bars, respectively. GAIS, 
Global Aesthetic Improvement Scale.
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