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Abstract

Introduction There has been a rapid increase in the number
of patients undergoing non-surgical gluteal augmentation
in recent years, leading to an increase in the number of
articles in the literature regarding the use of hyaluronic
acid (HA) for gluteal augmentation. No systematic review
has been published on the effectiveness of HA for gluteal
augmentation. This study aimed to provide a
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comprehensive review regarding the effectiveness and role
of using HA for gluteal augmentation.

Methods This review was conducted according to the
PRISMA guidelines for reporting systematic reviews and
meta-analyses. We conducted a search across MEDLINE,
EMBASE, Cochrane, and Google Scholar, using the fol-
lowing search keywords: gluteus, buttocks, gluteoplasty,
gluteal augmentation, hyaluronic acid, and filler.
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Results Ten articles published between 2013 and 2022 that
included 168 patients. The estimated duration of product
effectiveness is 16.16 months. Most studies showed sta-
tistically significant improvements in patients’ satisfaction.
Mean volume of HA injected for optimal gluteal fat aug-
mentation was 206.71 ml. Of included studies, two repor-
ted major complications, five patients experienced bruising
and erythema as minor complications, five patients expe-
rienced effusion and inflammation at the injection site,
three patients experienced gel dislocation, and one patient
experienced irregular contours.

Conclusions Based on our findings, HA is a pre-
dictable method for gluteal augmentation. Patients were
satisfied with their outcomes. Despite gluteal augmentation
with HA having a modest complication rate, it can still
involve serious complications such as diffuse alveolar
hemorrhage and death. There is a need for further research
in a randomized control trial.

Level of Evidence III This journal requires that authors
assign a level of evidence to each article. For a full
description of these evidence-based medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.

Keywords Gluteal - Gluteal augmentation - Hyaluronic
acid - Filler - HA filler - Non-surgical procedure -
Outcome - Complications

Introduction

For the last 40 years, facial and body filler injection has
been a popular choice for the restoration of volume lost by
natural aging or for contouring purposes. Initially, bovine
fillers were used, which were popular until the introduction
of hyaluronic acid (HA) as a filler option [1]. HA is a high-
molecular-weight polysaccharide, which is widely dis-
tributed in the extracellular matrix of the connective tis-
sues. Since it was first isolated by German pharmacist Karl
Meyer in 1934, HA has been used by the cosmetics
industry since the late 90s. Although there are many
options when it comes to injectable fillers, statistics pub-
lished in 2008 by the American Society for Aesthetic
Plastic Surgery showed that HA fillers were the most
commonly used injectable substance [2]. HA may be ani-
mal-derived or non-animal-derived and may differ in their
concentration, particle size, cross-link density, duration,
and the presence of lidocaine [3]. Due to its highly anionic
nature, HA attracts water and causes the injected area to
swell, thereby creating structural support and volume [3].

The technique of injection depends on the site of
injection and the nature of the problem to be addressed [4].
Popular areas of injection include the nasolabial folds, lips,
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dorsum of the hands, and the gluteal region. Adverse
effects associated with gluteal injection with HA include
pain, bruising, redness, itching, and swelling, most of
which are self-limited or may be mitigated with the use of
lidocaine [5]. Additionally, rare side effects include
infection, granulomatous foreign body, and tissue necrosis
[6]. When tissue necrosis due to the injection of HA into an
artery is suspected, it may be treated with hyaluronidase to
dissolve the injected HA [7].

Several studies have been published on the role and
efficacy of using HA for gluteal augmentation. An article
published in the Aesthetic Plastic Surgery Journal reported
positive results for patients who received HA injections for
gluteal augmentation, without any significant complica-
tions or adverse events [8]. In another study published in
2022, HA injections were effective and well tolerated, with
a high degree of patient satisfaction [9]. The use of HA for
gluteal augmentation is a relatively new technique, and
further research is required to fully understand its long-
term safety and efficacy. Prior to undergoing any cosmetic
procedure, patients should be consulted about the risks and
benefits.

Existing studies examined alternative techniques for
gluteal augmentation, including silicone and autologous fat
grafting [10, 11], but no study has examined clinical and
patient-reported outcomes, patient satisfaction, and com-
plications related to gluteal injections with HA. The pur-
pose of this review was to provide the plastic surgery
literature with a comprehensive, standardized review of all
studies involving the role and effectiveness of using HA
injection for gluteal augmentation.

Methods and Materials
Literature Search

The review was conducted in accordance with the protocol
for the International Prospective Register of Systematic
Reviews (PROSPERO) (ID: CRD42022382798) [12], as
well as the Cochrane review methods [13]. Literature
searches were conducted in December 2022 using the
following electronic databases: MEDLINE, EMBASE,
Cochrane, and Google Scholar, without time frame limi-
tation. The search algorithms used were “gluteal,” “glu-
teus,” “Brazilian buttock,” “buttocks,” “gluteoplasty,”
“gluteal augmentation,” “buttock augmentation,” and
“hyaluronic acid” or “filler.”
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Study Selection

Four investigators reviewed the titles and abstracts of the
included articles and selected relevant studies for a full
review. Articles were extracted from the databases and
screened using Rayyan (https://www.rayyan.ai/) [14]. In
cases where the title and abstract did not provide sufficient
information, the full text was also reviewed. The inclusion
criteria for the systematic review were: (1) publication
without time frame limitations in December 2022, (2) all
patients underwent gluteal augmentation with HA, (3)
study population included adults over 18 years old, (4)
studies were in English, and (5) the type of articles was
prospective cohort, retrospective, cross-sectional, random-
ized controlled trials, case reports, or case series. A clinical
outcome was reported, and HA filler was used as the
injection of choice. The following criteria excluded the
analysis: (1) articles in a language other than English, (2)
articles that used material other than HA filler for gluteal
augmentation, (3) articles for non-gluteal augmentation
patients, (4) articles that used an improper method (sys-
tematic review, economic analyses, animal studies, cadaver
studies, narrative review, and editorials), and (5) articles
that did not report the interested outcomes. The articles
were retrieved and screened by four independent investi-
gators, and disagreements were resolved by a fifth
investigator.

Screening and Data Extraction

Each report was retrieved by one investigator and assessed
blindly by two other investigators. Four authors (DA, HS,
FS, and BA) independently screened the included criteria
and extracted the following information: year of publica-
tion, journal name, study design, author names, country,
first author’s last name, number of patients, number of
patients HA, age range, age in months, sex, comorbidities,
BMI, care centers, duration of product effectiveness,
injection technique, injection material, the primary spe-
cialty of the injecting physician, injection equipment and
protocol, use of botulinum toxin, location of injection, the
indication of injection, injection plane, the quantity of HA,
type of anesthesia, antibiotics, frequency of injection,
patient satisfaction, major complications, minor compli-
cations, number of complications, study strengths, study
weaknesses, clinical recommendations, and significant
outcomes. A fifth author assessed any concerns that could
not be resolved.

Quality Assessment and Risk of Bias

The authors evaluated the quality of the case reports and
case series that were included and assessed the risk of bias

by using the methodological quality and synthesis of case
series and case reports tool [15]. The Newcastle-Ottawa
Scale, which rates the methodological quality using eight
items divided into four categories (selection, ascertain-
ment, causality, and reporting), was used [16]. The scale
ranges from a score of 0 to 9, with a score of 7 to 9
indicating a high-quality study with a low risk of bias, a
score of 4 to 6 indicating a fair-quality study with a
moderate risk, and a score of 0 to 3 indicating a low-quality
study with the greatest risk of bias. We evaluated all the
articles included in the review according to the American
Society of Plastic Surgeons’ level of evidence and grading
recommendations [17].

Statistical Analysis of Data

Despite performing a basic descriptive statistical analysis, a
meta-analysis was not possible due to the heterogeneity of
the included articles and the lack of data in a format suit-
able for meta-analysis.

Results
Overview of the Literature

The authors identified 1177 articles at the beginning,
including 106 articles in MEDLINE, 112 articles in
Embase, 200 articles in Google Scholar, and 759 articles in
the Cochrane Library. The title and abstract of 920 unique
studies were screened after removing duplicate articles.
Following the full-text screening of 18 articles, ten articles
met our inclusion/exclusion criteria [8, 18-26]. A number
of articles were excluded for various reasons, including the
lack of full text in two, the use of non-HA material in three,
no outcome of interest in two, and the use of a non-English
study in one. The studies included in this review were all
published between 2013 and 2022. Table 1 summarizes the
studies reporting gluteal augmentation with HA. We
included two case reports, one case series, five prospective
cohort studies, as well as two retrospective studies. There
were no randomized clinical trials included in the included
studies. The studies were conducted in different parts of the
world, with six being conducted in Europe, two in the
Middle East, one from Brazil, and one from Malaysia, in
Fig. 1. In Fig. 2, an overview of the PRISMA process for
conducting a systematic review is shown.

Clinical Characteristics of Patients
A total of 168 patients were reviewed across all studies,

with 147 patients receiving HA filler for gluteal augmen-
tation. A description of the clinical characteristics of the
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Table 1 Studies reporting gluteal augmentation using HA

Authors Name of Journal Published In  Study Design ~ Country Age Male/ BMI Level of
female evidence

Salahia and Dar  European Journal of Medical Prospective UAE 29-45 072 N/A 1I
[24] and Health Sciences study

Santorelli et al.  Aesth Plast Surg Retrospective  Italy 19-57 0/43 less than or v
[8] study equal to 30

Camenisch Plastic and reconstructive Prospective Sweden 453 +£74 177 227 +£23 v
et al. [23] surgery study

De Meyere Aesthetic plastic surgery Prospective Belgium, Spain, 20.1-64.5  4/57 18.6-27.9 v
et al. [22] study and Sweden

Glancey [26] Case Reports and Reviews: Case series UK 28 0/1 N/A v

Open Access

Che Ani et al.  Monaldi Archives for Chest Case report Malaysia 38 0/1 N/A v
[20] Disease

Claude et al. Plastic and Reconstructive Prospective France 39.9-50.8 5/5 17.5-25.6 \%
[25] Surgery - Global Open study

Lourenco et al.  Journal of Cosmetic Retrospective  Brazil N/A N/A N/A \'%
[19] Dermatology study

El-Khalawany  Annals of Diagnostic Pathology Prospective Egypt 31-57 0/38 N/A \
et al. [18] study

Uz et al. [21] t. Ulus Travma Acil Case report Turkey 46 0/1 N/A A\

Cerrahi Derg

studies included is provided in Table 2. In one study, the
number of patients assessed was not specified [19]. The
average age of the patients was 37.3, ranging from 20 to 64
years old. In regard to gender, ten were males, and 155
were females (92.26%). All of the patients were without
comorbidities, except for two patients who had peripheral
facial paralysis [21], and one patient who had HIV [25]. In
all the included studies, BMI ranged between 17.5 and
30 kg/m>. As for the procedure setting, four studies were
conducted in a private clinic, two studies were multicenter,
and two studies were in a university hospital. The rest were
conducted in HIV clinics and community hospitals. The
estimated duration of product effectiveness ranged from 4
to more than 24 months, with a mean of 16.16 months.
Only five studies described the technique used to augment
the gluteus by HA, including the multilayer technique
(n = 1), multiple tunneling techniques (n = 2), and fanning
injection (n = 2). All studies included in this review used
HA for gluteal augmentation. Among these, three studies
utilized Macrolane VRF 30, two studies employed
Macromolecular HA gel, one study utilized Eikonha gel,
and four studies did not report the type of HA used. The
quantities of HA administered varied among the included
studies. However, eight of the ten studies provided infor-
mation on the total quantity of HA injected, while only six
reported the quantities injected per side. Table 3 outlines
the quantities injected per side or in total for each study.

@ Springer

Only two studies described the specialty of the injecting
specialist, one by a plastic surgeon [24] and the other by a
“beauty center specialist” [21]. Across the studies, the
cannula size used ranged from 12 G to 18 G, with the
majority of studies (n = 4) utilizing 12G needles as their
choice for HA injections. In one study, Salehia et al. used a
fine cannula (2 mm in diameter and 150 mm in length). As
for the injection plane, the majority of studies injected HA
into deep subcutaneous fat and above the muscle fascia. A
total ranging from 100 to 420 ml of HA was injected for
optimal gluteal fat augmentation, with a mean of
206.71 ml. In a single study by Lourenco et al, he injected
20 ml per session until optimal results were achieved for
the entire buttock [19]. All the studies performed their HA
gluteal augmentation under local anesthesia using lidocaine
0.5% or 1%. In two studies, lidocaine was combined with
adrenaline [22, 23]. A total of eight of the ten articles
included in this review used antibiotics postoperatively,
with flucloxacillin being reported in two studies [22, 23],
while augmentin was used in a single study [24]. Patients’
satisfaction was assessed using various scales and instru-
ments. In most of the studies, there was a statistically
significant improvement in the scale used and overall
patient satisfaction. Among the included studies, two
reported major complications following gluteal augmen-
tation with HA. Seven studies reported no significant
adverse events, and one study did not report on major
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Worldwide geographic distribution

Fig. 1 An overview of the geographic distribution of articles included on gluteal HA augmentation worldwide

complications. The reported major complications included
one case that developed diffuse alveolar hemorrhage,
which subsequently progressed to acute myocardial
infarction [20], and another case that resulted in death due
to fat embolism syndrome (FES) [21]. In regard to minor
complications, 5 patients experienced bruising and ery-
thema, 5 had effusion and inflammation at the injection
site, 3 patients experienced dislocation of the gel, and 1
patient experienced contour irregularities. Reported follow-
up duration in all included studies ranged from 4 days to 24
months. An overview of the included articles on gluteal HA
augmentation and their strengths, weaknesses, and clinical
recommendations is provided in Table 4.

Quality Assessment and Risk of Bias

Two reviewers independently assessed the risk of bias. The
methodological quality and synthesis assessment tool was
based on eight components that fall into four domains:
selection, ascertainment, causation, and reporting [15]. The
findings of both reviewers were the same regardless of
whether the material appeared to be biased, in Table 5.
Retrospective and prospective cohort studies used the

Newcastle-Ottawa Scale for bias assessment. Using the
Newcastle—Ottawa scale, case—control and cohort studies
scored 7 out of 9, indicating a high level of quality
(Table 6). According to the level of evidence and grading
recommendations of the American Society of Plastic Sur-
gery, among the included studies, one study had a level II,
four studies had a level IV, and five studies had a level V of
evidence (Table 1) [17].

Analyzing quantitative data

Quantitative meta-analyses were not possible due to the
disparities in methodologies, interventions, insufficient
extracted data, and outcomes measured.

Discussion

This review aimed to investigate the overall role of HA
injection for gluteal augmentation in all relevant published
literature to date. In line with our study’s results of 147
patients who underwent gluteal augmentation with HA
injection, all patients reported significantly improved

@ Springer
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Fig. 2 This diagram illustrates the PRISMA chart used for conducting this systematic review

satisfaction scores, modest efficacy with an estimated
product effectiveness ranging for up to more than 24
months and a mean of 16.16 months as well as modest
index of safety with a low incidence of minor complica-
tions and a rare occurrence of major ones. Reported minor
complications were erythema, bruising, injection site
inflammation, effusion, and gel dislocation with associated
contour irregularities which are all possible complications
to any injection procedure with little potential for pro-
gressing into more significant major events [27]. Addi-
tionally, the incidence of serious complications was
uncommon and was reported in two cases where one was
diagnosed with diffuse alveolar hemorrhage and acute
myocardial infarction that led to death and another which
developed fat embolism syndrome (FES) [20, 21]. Both
studies were not able to ascertain the occurrence of these
complications as a direct result of HA injections, and they
were all correlations that were deduced from the sequence

@ Springer

of events that occurred post-injection and not due to solid
clinical exclusion of all possible causes in these two cases.
Additionally, it is noteworthy to consider that in the two
cases who developed major complications, HA injections
were administered by non-physicians in both cases.

Concurrent with our study findings, showing the high
effectiveness of HA injections in improving patients’ aes-
thetic satisfaction lasting for more than 24 months post-
treatment, a prospective, multicenter study by De Meyere
et al. [22] demonstrated similar findings and that patients’
satisfaction had remained sustainably high after 24 months
of follow-up regardless of the degradable and non-perma-
nent nature of HA.

HA injections had also demonstrated a relatively safe
profile for administration in the gluteal region as evidenced
by adverse events reporting in the studies conducted by De
Meyere et al. and Camenisch et al. [22, 23]. Additionally,
minor complications are already established and
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Follow-
up
duration

Frequency of
injection

Type of
anesthesia

Quantity (Units)

Injection
plane

Location

of
injection

Injection protocol

Injection
equipment
used

Material

used

Injection
technique

Duration of
effectiveness

product

Table 2 continued

Authors
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N/A N/A N/A

20 ml for the entire

Subcutaneous

Buttocks

Incision for cannula, prophylactic antibiotic,

local anesthesia, and site marking

18G

HA

10 line
fan

N/A

Lourenco

buttock, per session.

Cannula

et al. [19]

form
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A N/A

N/A

N/A

El-Khalawany

et al. [18]
Uz et al. [21]

7 previous HA 20 days

N/A

N/A

N/A

Buttocks

N/A

N/A

HA (type

Until complications develop N/A

injections

N/A)

within a few hours

documented in the literature as probable and highly man-
ageable complications with low potential with no potential
of causing any significant impairments or fatal events,
evidenced by past experiences [28]. We believe that the
minor local complications encountered during HA injec-
tions to the buttocks can be attributed to the thick nature of
the gel utilized which is highly likely to cause encapsula-
tions and associated contour irregularities, swelling, gel
displacements, and erythema. Moreover, the major com-
plications due to HA injections that have been described in
the literature include a case report by Ani et al. which
documented a case of a 38-year-old woman who had been
diagnosed with diffuse alveolar hemorrhage and acute
myocardial infarction that progressed to death following
the patient’s self-injection with HA dermal filler [20].
Although this outcome is remarkably concerning, the
authors did not rule out all the other possible causes of
death that may have contributed to that outcome, especially
since the patient had a history of self-injecting herself with
various substances for cosmetic purposes. One explanation
could be that the patient may have caused herself a fatal fat
embolism in the same mechanism a fat embolism syn-
drome would typically occur during fat grafting for gluteal
augmentation. Due to the patient’s improper self-injecting
technique, which was performed blindly and in a crude
manner, accidental needle displacement and injury to the
gluteus maximus muscle and gluteal fascia could have
resulted in the fatal migration of fat and the injecting
substance from the buttocks area, causing a fatal embolism.
Therefore, similar to fat injections, strict adherence to the
subcutaneous plane only during the administration of
injectables in the gluteal region is of utmost importance
and priority for ensuring high patient safety and preventing
the occurrence of any major complications that may ulti-
mately result in fatal outcomes like death. The emphasis on
effective utilization of HA to reduce the associated costs
implicated by the patients is of extreme importance, and
vital significance to their safety, as well, since patients
often get injected with poor quality HA injections to steer
away from the elevated costs incurred with premium HA
products.

Uz et al. also reported a case of a 46-year-old devel-
oping fat embolism syndrome (FES) after receiving an
injection of HA at a beauty center which required imme-
diate hospitalization and resuscitation. The patient even-
tually recovered and was discharged from the hospital
since the recovery from FES is usually common, but could
also be fatal [21]. This case documents an unusual pre-
sentation of FES following HA injections in the gluteal
region with no strong evidence supporting HA as the actual
cause in that case since that patient had previously received
the same injections seven times prior to developing that
major complication. The HA injections administered to
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Table 3 Quantities of hyaluronic acid (HA) injected in total and per side

Study Total injected (mL) Quantity injected per side (mL)

Camenisch et al. [23] Maximum of 400 162.5 (£ 22.5)

Claude et al. [25] 276 ml/subject (range: 220-320 ml) 138 ml (range: 110-160 ml)

Lourenco et al. [19] 20 10

Santorelli et al. [8] Maximum of 400 (40 vials) Mean 14.74 vials (SD, + 3.52), (ranging: 8-20)
1 vial = 10 ml

Salahia and Dar [24] 200 100

Glancey et al. [26] 450 225

De Meyere et al. [22] 200-420 (mean: 340 £ 62 ml) Not reported

Che Ani et al. [20] 100
El-Khalawany et al. [18]
Uz et al. [21]

Not reported
Not reported

Not reported
Not reported
Not reported

that patient were not provided by a certified physician or
plastic surgeon and the procedure was performed in an
unqualified/unequipped treatment setting that would allow
for dealing with possible complications associated with
injectables.

Currently, there is no single standardized aesthetic
option for all gluteal augmentation procedures. Rather,
gluteal contouring adheres to the same concept as the
essence of plastic surgery and its individualistic approach
and solutions to each specific problem, with a variety of
options available in the surgeon’s arsenal to tailor and
personalize to each patient. The commonest options for
correcting gluteal contour irregularities and restoring vol-
ume for gluteal defects include gluteal augmentation with
implants, autologous fat grafting, local flaps, local tissue
rearrangements, and HA gel or other filler injections.
Oranges et al. concluded that all these options had high
efficacy in gluteal augmentation and yielded high patient
satisfaction rates. However, implant-based gluteal aug-
mentations had the highest rates of complications among
all procedures, autologous fat grafting had the highest risk
of causing fat embolism syndrome, and local flaps as well
as local tissue rearrangements were mostly indicated for
massive weight loss patients [10]. HA injections remain
one of the relatively safe options being minimally invasive
with the least incidence of causing major complications
and effectively enhancing the gluteus contour for more
than 2 years following treatment [22—-24]. However, careful
emphasis should be made on the quantities injected, the
appropriate technique of injection, and the possible risks
associated since deciding on injecting HA to the buttocks is
not completely risk-averse. On the contrary, HA injections
may pose an even similar risk to fat grafting when applied
crudely without paying respect to the anatomical borders,
under no ultrasound visualization, using poor quality HA

products, and with inappropriately high quantities. All
these factors contribute to a greater risk of minor and major
complications like emboli which may ultimately cause
death. Currently, there is no consensus in the literature on
what specific quantity of HA represents the sweet spot of
obtaining the highest safety along with the greatest efficacy
and long-term product effectiveness. However, through our
review of 8 studies that mentioned the quantities of HA
injected in their subjects, we found an estimated mean of
250.75 ml of HA injected per subject in a single session.
The minimum quantity injected was 20 ml per buttock per
session in the study conducted by Lourenco et al. However,
most of the studies had quantities injected between 200 and
400 ml of HA per subject in a single session. Additionally,
HA injections possess the unique aptness in treating
patients with lipoatrophy or low BMI who may not be
indicated for fat grafting due to the unavailability of suf-
ficient donor fat for harvesting [25]. It is critical to compare
and contrast other gluteal augmentation. There are various
methods available for individuals looking to enhance their
buttocks. These techniques include implants, autologous
fat injections, flaps, HA injections, Sculptra (poly-L-lactic
acid) injections, and threads. Each method has its own
advantages and disadvantages. Each of the gluteal aug-
mentation methods is compared in Table 7 based on their
advantages and disadvantages. The choice of method
should depend on the patient’s preference, goals, and
medical history, with the guidance of a board-certified
plastic surgeon.

To our knowledge, this literature focuses on role of
gluteal augmentation with HA, which is yet to be evaluated
in a systematic review. Another strength is the inclusion of
a clear consensus among patients regarding their satisfac-
tion with the aesthetic appearance of gluteal augmentation
with HA. The majority of studies cited in the literature
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Table 4 An overview of the included articles on gluteal HA augmentation and their strengths and weaknesses and clinical recommendations

Authors Study strengths Study weaknesses

Clinical recommendations (conclusion)

Salahia and There were no major complications and  The sample size is small (2 patients)

Dar [24] the patient was highly satisfied
Santorelli A large sample size (43 patients), Unspecified minor complications, short
et al. [8] statistically significant increase in follow-up period (6 months)
BODY-Q satisfaction scores, no major
complications, only 7% of patients
reported minor complications
Camenisch ~ There were no major complications, and The sample size is small
et al. [23] a magnetic resonance imaging
examination was performed
De Meyere  Sample size is large, several countries are A lack of emphasis was placed on the
et al. [22] involved, there are no major dislocation of the HA
complications, this is the first study to
use a high volume of HA, well
documented management of
dislocation, and significant
improvement has been observed
Glancey Documentation and management of The sample size was small (one patient),
[26] infections following regular HA the patient’s improvement after
injections are of high quality complication was not elaborated on,
and long-term post-complication
follow-up was not provided
Che Ani Documentation of an unusual fatal HA was self-injected without an
et al. [20] outcome caused by ACS following explanation of the quantity or method

injection of HA of administration. Additionally, the
patient had self-injected with a number
of substances, and any of these
substances could have contributed to
this fatal outcome. Hypoxemia and
pulmonary thromboembolism were
excluded as probable causes, but the
study speculated that HA was the cause

It is recommended that HA be used for
GA and contouring, as it is well
tolerated, high in patient satisfaction,
less invasive, safe, and without or with
low SE. It is preferred to prosthesis
implantation surgery for GA

Manage GA with HA as a prosthetic
implant procedure within the first two
years. Ensure maximum sterility during
surgical procedures. Provide post-
operative treatment with prednisone,
broad spectrum antibiotics, analgesics,
and supportive therapy

In the buttocks, non-animal stabilized
hyaluronic acid gel degraded as
expected and minimal displacement
was observed. The treatment was well
tolerated and effectively enhanced the
appearance of the buttocks. In spite of
the fact that only small amounts of gel
remained, subjects and investigators
perceived aesthetic improvement as
high

In terms of volume enhancement and
contouring of the buttocks, stabilized
HA gel is a safe and effective
minimally invasive alternative to
permanent implants and fat grafts.
Despite the fact that the substance
degrades over time, a large percentage
of subjects rated their buttocks as
improved and expressed satisfaction
with the results 24 months after
treatment

The development of an infection
following an HA injection should be
assessed and treated as soon as possible
in order to avoid the development of an
abscess in the future. Taking high doses
of steroids and dissolving HA with
hyalase along with antibiotics is
effective in managing the infection and
preventing abscess formation

Be aware that illicit injections of HA
dermal fillers can result in DAH and
myocardial infarction, even in
previously healthy individuals
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Table 4 continued

Authors

Study strengths

Study weaknesses

Clinical recommendations (conclusion)

Claude et al.
[25]

Lourenco
et al. [19]

El-
Khalawany
et al. [18]

Uz et al. [21]

There were no major complications, a
follow-up magnetic resonance imaging
was performed, and a significant
improvement was noted

An innovative technique

A sufficient sample size

Good follow-up period, detailed
documentation of FES as an unusual
complication following buttock
injections, and approach to
management of this complication until
it is resolved

There are limited long-term data due to a
small sample size and a loss of follow-

up

No sample size was provided, no
demographic information about the
patients, no follow-up was provided,
complications were not mentioned

An inability to determine the true
percentage of complications associated
with each type of filler based on the
total number of patients who have been
injected

The sample size is small (1 patient),
there is no clear explanation for how
FES could have arisen from HA
buttock injection, especially since the
patient had previously been injected
with HA seven times

According to this pilot study, Macrolane
treatment for buttock lipoatrophy is a
promising and well-tolerated method
for reducing pain while sitting and
improving buttock appearance

It has been demonstrated that LL body
contouring for gluteal augmentation is
a minimally invasive procedure, with
quick results, without major risks and
downtime. Patients experienced
increased self-esteem and quality of
life as a result of this treatment

Currently, dermal fillers are one of the
most popular cosmetic procedures.
There may be a variety of clinical
manifestations and histological
reactions associated with dermal fillers.
The purpose of this article is to
increase awareness regarding the
recognition of these variable
complications and to assist in selecting
the most appropriate treatment for each

If a patient presents to the emergency
department with altered mental status
following aesthetic procedures, the
diagnosis of FES complication is
clinical and imaging may expedite the
diagnosis and treatment. The outcomes
of FES as a complication are generally
good

Table 5 A qualitative assessment of the case report and case series included

Domain for evaluating the methodological quality of case reports and case series

Quality score

Risk of bias

References Leading explanatory questions

Selection  Ascertainment Causality Reporting

Q.1 Q.2 Q.3 Q4 Q5 Q6 Q7 Q.8
Che Ani et al. [20] Yes Yes Yes Yes No No No Yes Fair-Quality Study (7) Moderate Risk
Uz et al. [21] Yes Yes Yes Yes No No No Yes Good Quality Study (9) Low Risk
Glancey [26] Yes Yes Yes Yes No No No Yes Good quality study (9) Low risk

Selection: [question 1]. Does the patient(s) represent(s) the whole experience of the investigator (center) or is the selection method unclear to the
extent that other patients with similar presentations may not have been reported?

Ascertainment: [question 2]. Was the exposure adequately ascertained? [question 3]. Was the outcome adequately ascertained?

Causality: [question 4]. Were other alternative causes that may explain the observation ruled out? [question 5]. Was there a challenge/
rechallenge phenomenon? [question 6]. Was there a dose-response effect? [question 7]. Was follow-up long enough for outcomes to occur?

Reporting: [question 8] Is the case(s) described with sufficient details to allow other investigators to replicate the research or to allow
practitioners to make inferences related to their own practice?
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Table 6 The Newcastle-Ottawa Scale for the included cohort prospective and retrospective studies

References Selection Comparability ~ Outcome Quality Risk of bias
score (0-3: High,
Ql Q Q3 Q4 Q5 Q6 Q7 Q8 it
Moderate,
7-9: low)
Camenisch * * * * *E * * * Good Low risk
et al. [23] quality
Study
©)]
Claude et al.  (c) Selected  * (c) Written  * wok * * High risk Fair- Moderate
[25] group of self- of bias, quality risk
users report 60% lost study
to ©6)
follow-
up
De Meyere * * * * *E * * * Good Low risk
et al. [22] quality
study
©)
El- * (c) No * * * * * * Good Low risk
Khalawany description of Quality
et al. [18] the derivation Study
of the non- 7
exposed
cohort
Lourengo (d) No * * * No * no d)no Poor Moderate
et al. [19] description comparability statement  Quality risk
of the Study
derivation 4)
of the
cohort
Santorelli (c) Selected  * * *oowx * no * Good Low risk
et al. [8] group of Quality
users study
@)
Salahia and (c) Selected (c) No * * no comparison (c) Self * * Poor Moderate
Dar [24] group of description of group report Quality risk
users the derivation Study
of the non- “4)
exposed
cohort

Selection: QI Representativeness of the exposure cohort? Q2. Selection of the non-exposure cohort? Q3. Ascertainment of exposure? Q4.
Demonstration that outcome of interest was not present at start of the study?

Comparability: Q5 Comparability of cohort on the basis of the design or analysis?

Outcome: Q6 Assessment of outcome? Q7. Was follow-up long enough for outcomes to occur? Q8. Adequacy of follow-up of cohorts?

acknowledge patient satisfaction with the outcomes and
safety of HA for gluteal augmentation. Our study’s
robustness is based on the strict inclusion and exclusion
criteria, which was conducted in accordance with the
PRISMA criteria with no deviations from the protocol. The
study has some limitations that should be taken into con-
sideration when interpreting the results. Firstly, the sample
size is relatively small, with only 10 papers being included
in the review. Among these papers, there were reports of

@ Springer

single cases or very small sample sizes, which made it
difficult to perform statistical analyses or draw definitive
conclusions. In addition, the studies included in the review
had varying levels of evidence, with only one study being
at level II, and the majority being at level IV or V. Fur-
thermore, the studies included patients assisted by doctors
and non-doctors, which may introduce a certain level of
bias and heterogeneity to the results. Another limitation is
the inability to include quantitative meta-analyses due to
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Table 7 Comparison of pros and cons for gluteal augmentation techniques

Technique

Pros

Cons

Implants [28, 29]

Fat Injections (Brazilian
Butt Lift) [30]

Flaps [31]

HA Injections [9]

Sculptra Injections [32]

Threads [33]

(a) Long-lasting results

(b) Predictable and consistent outcome

(c) Less chance of reabsorption compared to fat
injections

(d) Suitable for individuals with little body fat

(e) Resistant to weight fluctuations

(a) Natural-looking results

(b) Utilizes patient’s own fat, reducing risk of
allergic reactions

(c) Dual benefit of liposuction from donor sites
(d) Less invasive compared to implants

(e) Lower risk of complications

(a) Autologous tissue (patient’s own) used

(b) Natural-looking and long-lasting results

(c) Can address both volume and shape concerns
(d) Suitable for reconstructive purposes

(a) Non-surgical, minimally invasive procedure
(b) Immediate results

(c) Low risk of allergic reactions, as HA is a
naturally occurring substance

(d) Adjustable volume

(e) Temporary, allowing for adjustments or
reversibility

(a) Non-surgical, minimally invasive procedure

(b) Stimulates collagen production for gradual,
natural-looking results

(c) Long-lasting effects, up to 2 years

(d) Biocompatible and biodegradable

(e) Lower risk of complications compared to more
invasive procedures

(a) Non-surgical, minimally invasive procedure
(b) Immediate lifting effect

(c) Shorter recovery time compared to invasive
procedures

(d) Can be combined with other non-surgical
treatments

(e) Low risk of complications

(a) Invasive surgical procedure
(b) Longer recovery time

(c) Potential complications like infection, implant
displacement, or capsular contracture

(d) Higher cost

(e) May not look or feel as natural as fat grafting

(a) Limited by availability of donor fat

(b) Possibility of fat reabsorption

(c) Multiple sessions might be needed for desired results
(d) Results can be affected by weight fluctuations

(e) Rare but serious complications like fat embolism

(a) Highly invasive procedure

(b) Long recovery time

(c) Potential complications like tissue necrosis, infection, or
scarring

(d) Limited by availability of suitable tissue

(e) High cost

(f) size shifts with weight

(a) Short-term results, typically lasting 6-12 months

(b) Multiple treatments needed for maintenance

(c) Limited volume enhancement compared to other
methods

(d) Can be expensive over time

(e) Rare complications like infection or granuloma
formation

(a) Multiple sessions required for optimal results
(b) Delayed results, as collagen production takes time

(c) Limited volume enhancement compared to other
methods

(d) Can be expensive over time

(e) Rare complications like infection or nodules formation

(a) Short-term results, typically lasting 1-2 years

(b) Limited volume enhancement compared to other
methods

(c) Multiple treatments needed for maintenance
(d) Can be expensive over time

(e) Rare complications like infection, thread migration, or
extrusion

the disparities in methodologies, interventions, insufficient
extracted data, and outcomes measured. The authors of this
study have evaluated the quality of the literature that were
included and assessed the risk of bias. The risk of bias was
assessed by two independent reviewers. Regardless of
whether the material appeared to be biased, both reviewers
reached the same conclusion. A high-quality randomized
controlled trials should be conducted, to measure other

patient-related variables that influence overall patient sat-
isfaction and efficacy of HA gluteal augmentation. To
accurately assess the complication rate of HA injection, we
recommend conducting a high-quality prospective study
that evaluates/assesses how different clinical variables such
as patients’ chronic illnesses, and non-clinical variables
such as physical activity, may interplay with HA injections
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and affect their effectiveness and complication rates in
gluteal augmentation.

Conclusion

In conclusion, although the findings suggest that HA
injections could be an appropriate and effective option for
enhancing the appearance of the gluteus, larger studies are
necessary to make more definitive conclusions and to
determine whether HA injections should be recommended
over more established injection methods. Moreover, our
review confirms high patient satisfaction, long-term aes-
thetic outcomes, and product effectiveness for more than
24 months following treatment. Complications encountered
were mostly minor in nature apart from two significant
events that were not directly linked to HA injections
administration. Additionally, gluteal HA injections have a
uniquely therapeutic and aesthetic ability to treat patients
with low BMI who may not be candidates for fat grafting
which positions it as another viable and highly advanta-
geous option that could be incorporated into the plastic
surgeon’s reconstructive and aesthetic toolbox to address a
variety of gluteal aesthetic and functional challenges.
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