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Background: The demand for body procedures is increasing, and buttocks beautification is one of the most sought-after procedures in 
dermatological and plastic surgery clinics. Several aspects affect the beauty of this area, including sagging, cellulite, contour 
irregularity, and volume reduction. This makes treatment of the area more challenging. Calcium hydroxylapatite (CaHA), which 
may be injected into the buttocks, stimulates local neocollagenesis, provides volume replacement, increases the strength and elasticity 
of the dermis, and thickens the underlying superficial fascia. However, no protocol for buttocks beautification tailors the dilution and 
deep application of CaHA filler simultaneously according to clinical assessments and personal priorities regarding contour, sagging, 
and cellulite.
Purpose: To report the results of a minimally invasive protocol using different dilutions of CaHA (Buttocks Beautification 3D) in the 
buttocks with application in different planes. The treatment was performed according to a previous individualized evaluation to 
improve the area aesthetically.
Patients and methods: Six women and one man were submitted to the protocol. An assessment was performed to determine the 
shape, sagging, cellulite (in women), and patients’ preferences for buttocks beautification. The dilution, volume, depth, and injection 
technique for CaHA were based on these assessments. The results of the treatment were then assessed using standardized photographs 
and patient satisfaction.
Results: We reported favorable results in six women and one man with different grades of sagging, female cellulite, and shapes of the 
gluteal region who were treated with CaHA injections according to a tailored protocol. All participants reported high satisfaction with 
the procedure.
Conclusion: Highly satisfactory results were achieved in seven adult patients who were assessed and treated for the buttocks with 
CaHA using an individualized protocol. Prospective studies should be performed to corroborate our findings and optimize the use of 
Buttocks Beautification 3D as a reliable modality of treatment for this body area.
Keywords: Rejuvenation, biostimulatory treatment, neocollagenesis, calcium hydroxylapatite

Introduction
The demand for aesthetic body procedures is increasing, especially in emerging markets such as Brazil, India, China, and 
Mexico. In 2020, even during the COVID-pandemic, more than a million procedures were performed, generating more 
than US$3 billion. Several factors are responsible for this phenomenon, including the availability of noninvasive and 
minimally invasive aesthetic procedures, the rising prevalence of obesity worldwide, and increasing public awareness of 
cosmetic procedures.1–3
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The archetype of gluteal beauty is complex, has varied throughout history, and may differ depending on ethnicity and 
gender.4,5 Many factors influence gluteal attractiveness, including the level of curvaceousness, which may be influenced 
by the buttocks’ size, shape, and roundness.4,6 The paleolithic sculpture Venus of Willendorf (25,000–30,000 BC) 
reinforces the early representation of fertility as a curved silhouette in which the breasts and hips mainly contribute to 
the shape.7 Furthermore, the buttocks are included in society’s idealization of the perfect body. Therefore, there is an 
increasing interest in body contour improvement,8 and the treatment of the gluteal area is one of the most sought-after 
procedures in dermatological and plastic surgery clinics in Brazil.

Currently, people interested in improving the aesthetic aspects of the buttocks are seeking less-invasive, painless 
procedures with quick recovery and lower risks of procedure-related complications.9,10

Evaluation of the buttocks can reveal several combined aspects that cause integral management of buttocks 
beautification to be challenging.11 These include sagging, female cellulite, contour irregularity, and volume reduction, 
among others. Additionally, the complex pathogenesis of the female cellulite is characterized by alterations of the 
hypodermis associated with lymphatic stasis, the early fibrous changes make the treatment of the gluteal area even more 
complicated.12

RadiesseTM (Merz North America, Raleigh, N.C.) is a biocompatible, biodegradable, and resorbable biostimulatory 
calcium hydroxylapatite (CaHA) filler. Microspheres within the compound stimulate the local production of collagen, 
providing volume replacement.13,14 The filler can be diluted for injection on the face or in other body areas, such as the 
arms, abdomen, or buttocks, to increase the strength and elasticity of the dermis.10,15,16

In 2019, Kim J. described the multilayered injection technique (dermis, subdermis using dermal scraping technique, 
and fat layer) of CaHA filler on ischial soft tissue to rejuvenate the previous phase of chronic sitting pressure sore. 
Subdermal filler injection improved by volumization the depressed soft tissue, while intradermal micro-droplet injections 
of CaHA filler leaded to a better skin quality (which may be influenced by neocollagenesis by numerous fibroblasts and 
increased neovascularization).17 To date, no protocol for buttocks beautification has been established that tailors the 
dilution and the deep of application of CaHA filler, simultaneously, according to clinical assessment of and personal 
preferences regarding contour, sagging, and cellulite.

Therefore, this manuscript aims to report a therapeutic, minimally invasive protocol using different dilutions of CaHA 
in the buttocks (Buttocks Beautification 3D) with application in different planes according to previous individualized 
evaluations. The goal of the procedure was to improve the area aesthetically.

Patients and Methods
Seven adult patients (six women and one man) who desired to improve the appearance of their buttocks were submitted 
to the protocol (Buttocks Beautification 3D). They were photographed before the treatment (D0) and after 90, 150 or 180 
days (D90, D150 and D180) to subside the assessment method and the effectiveness of the procedure. All participants 
gave written consent for image and data publication prior to study commencement.

Patient satisfaction was determined by asking each participant to rate the results using a ten-point scale ranging from 
completely unsatisfied to completely satisfied. The protocol was divided into three different phases, as described below.

PHASE 1: Assessment
In phase 1, a global evaluation of the buttocks was performed. The following criteria were evaluated: shape, sagging, and 
cellulite (in women). The shape of the buttocks was classified as an A-shape (characterized by greater amounts of fat in 
the lateral upper thigh and less fat in the lateral upper hip), a V-shape (in which most of the fat was located in the upper 
lateral hip area, with very little fat located at the lateral upper thigh), a short square shape (height and width in a 1:1 
ratio), or a round shape (characterized by an excess of fat in the middle of the buttocks).18

Sagging was classified into five types: no skin laxity, mild skin laxity, moderate skin laxity, severe skin laxity, and 
very severe skin laxity. The evaluation was completed using photographs taken at a standardized angle of light and 
standardized distance between the light and the camera.19

Finally, cellulitis was divided into four grades: no cellulite; cellulite visible upon movement or compression; visible 
cellulite at rest; or cellulitis with more nodules, elevations, and discomfort.20–22
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PHASE 2: Bespoke Evaluation
In phrase 2, the patients’ complaints were prioritized according to the clinical diagnoses and classification (eg, roundness, 
cellulite, sagging). This combined evaluation helped identify the aspect of priority for the treatment and subsequently 
determined how much of the filler was used for each treatment.

PHASE 3: Customized Demarcation and Dilution
Each buttock was divided into four quadrants, and each quadrant was demarcated individually as determined by the 
assessment (phases 1 and 2). The standardized dilutions and planes of injections are presented in Table 1.23–25

The different dilutions aim to act on different layers, enhancing results in the context of multilayered injection and the 
neocollagenesis stimuli.

For a 1:4 dilution, the dispersion of CaHA particles is diffuse and homogeneous in the subdermal layer, aiming to 
improve skin quality. We introduce the cannula at a 10 to 15-degree angle.

In a 1:2 dilution, a higher concentration of particles in the connective tissue and fascia is proposed. Therefore, the 
cannula is introduced at a 30 to 45-degree angle to target deeper tissues, leading to more effective focal neocollagenesis, 
structuring septa in the area, and potentially interacting with adipocytes, resulting in a lifting effect (septa) and 
volumetric increase (adipocytes).

The 1:1 dilution aims to treat the hypodermis and its septa. The CaHA particles are diluted but more concentrated 
than in other dilutions, with the additional goal of addressing cellulite. For this dilution, we introduce the cannula at a 15 
to 30-degree angle.

For the injections, calcium hydroxylapatite (RadiesseTM, Merz North America, Raleigh, NC, USA) was diluted 1:1 
with 1.5 mL of a mixture composed 25% of 2% lidocaine (XylestesinTM, Cristália, Itapira, SP, Brazil) and 75% saline (v/ 
v); 1:2 with 3 mL of this mixture; or 1:4 with 6 mL of this mixture. The procedures were performed under sterile 
conditions. In the areas with cellulite, the solution was injected with a 22G cannula in a fan-like movement, comple
mented by direct injection of the solution with a 27G needle in each depression. To define the shape or treat sagging, the 
solution was injected with a cannula at different depths and dilutions (Table 1).

All patients were instructed to avoid physical exercise and perform active circular massage twice a day for the seven 
days following the procedure.

Results
The application strategies, demographic data, assessment details, and before and after images of the participants are 
presented in Figures 1–14. All participants expressed high satisfaction with the results and declared a desire to undergo 
the procedure again.

No adverse events were reported after the procedure in any follow-up visit. The pain from the procedure was 
considered minimal, and the discomfort experienced during the first 72 h was manageable with rest and oral analgesics.

Case 1 was a 41-year-old eutrophic healthy woman who presented a square-shape buttocks. She was assessed as having 
grade 2 cellulite, moderate skin laxity, and a bespoke demand for improvement in laxity. Her treatment included 12 mL of 
CaHA (eight syringes). The results after 90 days and the scheme of application are presented in Figures 1 and 2. The patient 
expression satisfaction with the final results of the procedure as 7 out of 10.

Table 1 Standardized Dilutions of CaHA (RadiesseTM) for Each 
Evaluated Criterion

Component Dilution* Plane of injection

Cellulite 1:1 Superficial subcutaneous
Shape/Volume 1:2 Deep subcutaneous

Sagging 1:4 Subdermal

Notes: *mixture composed 25% of 2% lidocaine and 75% saline (v/v).
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Figure 1 Case 1, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 90 days post injection (below). Each 
syringe = 1.5 mL of CaHA.

Figure 2 Case 1, Buttocks Beautification 3D. Standardized oblique images pre and 90 days post injection.
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Case 2 was a 38-year-old eutrophic healthy woman who presented with A-shaped buttocks. She was assessed as 
having grade 2 cellulite, moderate skin laxity, and a bespoke demand for improvement in laxity. Her treatment required 
20 syringes of CaHA (30 mL). The results after 90 days and the application strategy are presented in Figures 3 and 4. The 
patient expression satisfaction with the final results of the procedure as 10 out of 10.

Figure 3 Case 2, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 150 days post injection (below). 
Each syringe = 1.5 mL of CaHA.

Figure 4 Case 2, Buttocks Beautification 3D. Standardized oblique images pre and 150 days post injection.
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Figure 5 Case 3, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 90 days post injection (below). Each 
syringe = 1.5 mL of CaHA.

Figure 6 Case 3, Buttocks Beautification 3D. Standardized oblique images pre and 90 days post injection.
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Case 3 was a 26-year-old eutrophic healthy woman who presented with round-shaped buttocks. She was assessed as 
having grade 1 cellulite, mild skin laxity, and a bespoke demand for improvement in contour. Her treatment required 10 
syringes of CaHA (15 mL). The results after 90 days and the application strategy are presented in Figures 5 and 6. The 
patient expression satisfaction with the final results of the procedure as 8 out of 10.

Figure 7 Case 4, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 90 days post injection (below). Each 
syringe = 1.5 mL of CaHA.

Figure 8 Case 4, Buttocks Beautification 3D. Standardized oblique images pre and 90 days post injection.
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Case 4 was a 23-year-old eutrophic healthy woman who presented with A-shaped buttocks. She was assessed as 
having grade 2 cellulite, mild skin laxity, and a bespoke demand for improvement in contour. Her treatment required 12 
syringes of CaHA (18 mL). The results after 90 days and the application strategy are presented in Figures 7 and 8. The 
patient expressed satisfaction with the final results of the procedure as 8 out of 10.

Figure 9 Case 5, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 90 days post injection (below). Each 
syringe = 1.5 mL of CaHA.

Figure 10 Case 5, Buttocks Beautification 3D. Standardized oblique images pre and 90 days post injection.
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Figure 11 Case 6, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 180 days post injection (below). 
Each syringe = 1.5 mL of CaHA.

Figure 12 Case 6, Buttocks Beautification 3D. Standardized oblique images pre and 180 days post injection.
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Case 5 was a 44-year-old eutrophic healthy woman who presented with A-shaped buttocks. She was assessed as 
having grade 2 cellulite, moderate skin laxity, and a bespoke demand for improvement in laxity. Her treatment required 
13 syringes of CaHA (19.5 mL). The results after 90 days and the application strategy are presented in Figures 9 and 10. 
The patient expressed satisfaction with the final results of the procedure as 10 out of 10.

Case 6 was a 42-year-old eutrophic healthy man who presented with square-shaped buttocks. He was assessed as having 
moderate skin laxity and a bespoke demand for improvement in laxity and contour. His treatment required 18 syringes of 
CaHA (27 mL), divided into three monthly sessions. The results after 180 days and the application strategy are presented in 
Figures 11 and 12. The patient expressed satisfaction with the final results of the procedure as 10 out of 10.

Case 7 was a 42-year-old eutrophic healthy woman who presented round-shaped buttocks. She was assessed as 
having grade 2 cellulite, moderate skin laxity, and a bespoke demand for improvement in asymmetry, cellulite, and 

Figure 13 Case 7, Buttocks Beautification 3D. Schematic representation of the injections (above). Standardized posterior images pre and 180 days post injection (below). 
Each syringe = 1.5 mL of CaHA.

Figure 14 Case 7, Buttocks Beautification 3D. Standardized oblique images pre and 180 days post injection.
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contour. Her treatment required 14 syringes of CaHA (21 mL). The results after 90 days and the application strategy are 
presented in Figures 13 and 14. The patient expressed satisfaction with the final results of the procedure as 10 out of 10.

Discussion
The buttocks area has received increasing attention from the media, especially in Latin America. Consequently, patients’ 
demand for buttock reshaping and contouring, mostly through non-surgical procedures, has proportionally increased.10 

Here, we presented a rational method for assessing and treating the area with CaHA.
Despite the lower risks and improved recovery compared to surgical procedures, the use of CaHA filler is complex 

considering the sites of injection, especially when the focus is the results.13 A protocol based on strategies that can be 
individualized for each patient facilitates the practical procedure and may help obtain better results and, consequently, 
improved patient satisfaction.

The fat tissue is organized into multiple layers, which begin from the surface and include the skin (epidermis and 
dermis), the superficial adipose or areolar tissue (SAT)/hypodermis, a fibrous horizontal layer of connective tissue 
(membranous layer or fascia superficialis), deep adipose or lamellar tissue (DAT), deep fascia, and the muscles.26–28 

Understanding the organization is important because there is often confusion between the terms hypodermis and 
subcutaneous adipose tissue, which are mistakenly used interchangeably. However, these are two distinct and indepen
dent structures with separate metabolic responses, and knowing their behavior is crucial for selecting appropriate 
treatments.29

The SAT is essential for contour regularity, while the DAT plays an important role in volumizing the gluteal area. 
Histologically, the SAT is characterized by fibrous septa that connect the dermis with the fascia superficialis. These septa 
are composed of elastic and collagen fibers, defining oval-polygonal lobules of fat cells that form what Sbarbati called 
a peri-adipocyte collagen network. The compartments are well-vascularized by capillaries.28,29 The appearance of DAT 
(deep adipose tissue) differs from SAT. Its fat lobules are larger, flatter, and less defined, with less evident fibrous septa. 
In general, they are obliquely oriented and connected to the membranous layer of the deep fascia of the muscles.28 

According to Sbarbati et al, the peri-adipocyte collagen network in this layer is described as incomplete, extremely 
fragile, and finely adherent. It has few vascular components, which apparently characterize it as an area of high lipid 
deposition.30

Cellulite is a complex issue to address, and it is a pathology specific to women due to the anatomical characteristics of 
the superficial adipose or areolar tissue (SAT)/hypodermis. In women, the fat lobules are larger and have parallel septa, 
while in men, the lobules are smaller and arranged in oblique planes.29 The pathogenesis of cellulite in women is 
characterized by alterations of the hypodermis associated with lymphatic stasis, as well as early edematofibrosclerotic 
panniculopathy and dermopaniculopathy. These factors make the treatment of the gluteal area even more complicated.10

Identifying the shape of the buttocks is a well-known, widely used strategy that facilitates surgical planning and 
designing the possible final results.18,20,21 However, the shape alone does not account for other important aspects 
necessary to a good final result, such as sagging and the presence of cellulite. Our method, based in the multilayered 
injection technique (dermis, subdermis using dermal scraping technique, and fat layer) of CaHA filler takes into 
consideration the main preoccupations of the patients, attempts to link all these aspects with the patient’s 
preferences.17 Consequently, improved clinical results and higher satisfaction are possible when the Buttocks 
Beautification 3D technique is used.

The authors treated more than one hundred patients using this technique for over five years, without severe adverse 
effects, which reinforces its safety. Nevertheless, this is a preliminary case series, and larger prospective studies using 
objective methods and reliable outcomes are needed to produce additional evidence supporting the procedure prior to 
global implementation of CaHA filling.31 However, the quality of the results was remarkable, and the straightforward 
evaluation and standardized procedure are strengths for the procedure’s use in aesthetic medicine clinics.

Complications associated with CaHA injections are infrequent, with the majority being temporary, such as localized 
pain, swelling, redness, and bruising. Vascular complications are unlikely in this region due to the plane of injection. 
Migration is not typically observed, as the diluted product is evenly distributed in the correct planes. While rare, 
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erythematous nodules and granulomas have been reported with superficial CaHA injections, particularly in dynamic areas 
like the face and neck.13,32–34

This report has limitations, including a small sample size that limits the statistical validity of the results. Furthermore, 
objective measurements such as magnetic resonance or ultrasonography were not employed and are warranted in further 
studies. Lastly, the use of a high number of CaHA vials in this technique leads to a substantial procedural cost and an 
elevated risk of injection-related complications.35

Conclusion
High satisfactory results were achieved on seven adult patients who were assessed and submitted to an individualized 
protocol for treating the buttocks with CaHA. Further prospective studies should corroborate our findings and optimize 
the use of Buttocks Beautification 3D as a reliable modality of treatment for this body area.
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