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SPECIAL TOPIC

Improvement of Facial Skin Laxity by a Combined Technique 
With Hyaluronic Acid and Calcium Hydroxylapatite Fillers:  

A Clinical and Ultrasonography Analysis
Bruna Souza Felix Bravo MD MSc,a Laís Bezerra de Menezes Penedo MD,a Raquel de Melo Carvalho MD,a

Hélio Amante Miot MD PhD,B Mariana Calomeni Elias MDa
aBravo Clinic, Rio de Janeiro, Brazil  

BBotucatu Medical School, São Paulo State University, São Paulo, Brazil  

Background: Facial aging involves skeletal changes, loss of volume in the fat compartment, and skin component changes. The current 
objective of cosmetic facial filling is to reestablish the overall aspect that was lost during the aging process. Hyaluronic acid (HA) and 
calcium hydroxyapatite (CaHA) fillers are indicated for facial rejuvenation, and these agents promote dissimilar effects regarding volume 
restoration and dermal biostimulation.
Objective: This study aimed to assess clinical and ultrasonographic improvements in facial skin laxity using a technique that combines 
the injection of HA and CaHA.
Methods: A 120-day follow-up, quasi-experimental study was conducted based on the enrollment of fifteen women (36–47 years old) 
with mild face flaccidity scores who underwent subcutaneous injection of up to 3 mL of HA (zygomatic-malar region, pyriform aperture, 
temporal region, and jaw) followed by 3 mL of 1:1 diluted CaHA using a fan technique (temporal, zygomatic-malar, and jaw regions). 
Objective: Adverse effects were registered, and the monthly assessed outcomes included clinical improvement, satisfaction, and high-
frequency ultrasonography (dermal thickness) parameters.
Results: At 120 days of follow-up, clinical assessment by blinded physicians yielded six (40%) very improved patients and nine (60%) 
exceptionally improved patients. All the participants were highly satisfied with the results and reported exceptional improvement. 
Dermal thickness increased 11.1% (8.8–13.4%), and augmented dermal homogeneity was evidenced by ultrasonography. Local adverse 
effects were mild and transient.
Conclusion: In conclusion, the combined technique with HA and CaHA fillers was well-tolerated and yielded high satisfaction and safe 
improve in facial skin laxity and dermal thickness in women with mild midface aging.

J Drugs Dermatol. 2022;21(1)    doi:10.36849/JDD.633

 ABSTRACT

 INTRODUCTION

Facial appearance has a fundamental social function, 
as, at a glance, it accounts for meaningful perceptions 
of health, wellness, wealth, successful fertility and 

attractiveness.1  These aspects have become more relevant in 
the digital era, in which high-resolution pictures and videos are 
constantly being shared. Moreover, several apps with filters to 
improve any look at a touch are freely available. Consequently, 
the concern for good appearance inflicts a major impact on 
self-esteem, which leads to an intense search for a plethora of 
invasive and noninvasive rejuvenation procedures based on 
the development of new techniques and technologies.2,3

The natural process of facial aging mainly involves skeletal 
changes, loss of volume in the fat compartment, and changes in 
skin components (eg, loss of dermal collagen and elastic fibers). 
As facial fat is highly compartmentalized, its morphologic 

changes contribute to facial aging as these compartments lose 
volume.4,5 Therefore, the essential objective of cosmetic facial 
filling is currently to reestablish that lost during the aging 
process.

Facial bone resorption, which occurs precociously in the 
maxilla, as well as the loss of collagen due to aging lead to 
an undesirable and stigmatized appearance of tissue laxity 
and skin wrinkling. Dermal fillers are minimally invasive 
nonsurgical procedures capable of restoring facial volume and 
stimulating elastogenesis and collagenesis, which can revert 
the facial aging appearance.

Hyaluronic acid (HA) is a glycosaminoglycan that has become 
the most popular dermal filler to provide volume augmentation 
in areas of volume loss. As HA is a natural dermal extracellular 
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followed by the topical application of 5% liposomal lidocaine 
cream 30 minutes before the procedure, which was removed 
immediately before the injections.

The procedure first involved an individual facial assessment 
and injection of moderate density HA filler (Belotero Intense, 
25.5 mg/mL, Merz Aesthetic) and high-density HA (Belotero 
Volume, 26 mg/mL, Merz Aesthetic) in a total volume of 3.0 mL. 
A supraperiosteal injection of 0.5–0.75 mL of Belotero Intense 
was delivered to the zygomatic arch, zygomatic eminence, the 
mid malar region, and the deep malar fat compartment on each 
side. In addition, 0.2–0.3 mL of Belotero Intense was injected in 
the pyriform aperture on each side. Then, 0.5–1.0 mL Belotero 
Volume was injected in the deep malar fat compartment. All 
the injections were performed using a 22 G cannula through 
one orifice made with a 22 G needle located 5 cm down from 
the inferior orbital margin. Then, 0.5–1.0 mL of Belotero-Intense 
was used to fill in the jaw (angle, ramus, and anterior body) 
using the same 22 G cannula through an anterior masseter 
orifice of entrance.

Belotero was applied in the supraperiosteal plane for zygomatic 
irrigation and piriform opening. In the mid malar region, HA 
was performed in the deep malar fat compartment (Figure 1).

CaHA was diluted 1:1 with two sterile polypropylene syringes 
to mix 1.5 ml of CaHA (Radiesse, Merz) with 1.0 ml of sodium 
chloride 0.9% and 0.5 ml lidocaine (2%) using a female-to-
female Luer lock connector. One Radiesse syringe was used for 
each facial side to deliver a total of 3 mL of CaHA, which was 
distributed to the temporal, zygomatic-malar, and jaw regions 
on both sides subcutaneously using the fan technique a 22 G 
cannula after making an entry hole with a 22 G needle (Figure 1). 
 
The patients were instructed that the regions that had been 
subjected to CaHA injections should be gently massaged for 3 
min thrice daily for three consecutive days.

Data Analysis
The main outcomes of the study were clinical evaluation, 
dermal thickness, and patient satisfaction.

Standardized images were obtained using Vectra 3D Imaging 
System (Canfield) software as static photos for vector and 

matrix component of animals, the risk for adverse effects after 
dermal filling are minimized. The long-lasting results achieved 
with HA and the fact that overcorrection can be reverted by 
hyaluronidase also contribute to its success among cosmetic 
injectors.6,7

Calcium hydroxyapatite filler (CaHA) consists of 30% calcium 
hydroxyapatite microspheres and 70% sodium carboxy-
methylcellulose (CMC) gel.8  Following injection, the gel starts 
to be slowly absorbed, whereas the microspheres are free to 
stimulate collagenesis.9  Thus, the first volume effect gradually 
occurs as long as the gel is absorbed. Collagen production 
increases, and laxity becomes lighter. Thus, the filler is slowly 
replaced by autologous connective tissue (eg, neocollagen and 
elastic fibers) via biostimulation.10

Both HA and CaHA fillers have well-established indications in 
cosmetic medicine.6,11,12 Nevertheless, their use in a combined 
technique for facial laxity can potentialize their individual 
benefits. In addition, both agents are safe to apply, and their 
long-term advantages have been well-documented.

The aim of this study was to evaluate the safety, tolerability, 
and clinical and ultrasonographic improvement of facial skin 
laxity using a technique that combines the injection of HA and 
CaHA.

 MATERIALS AND METHODS  
A prospective, 120-day follow-up, open-label, quasi-
experimental (before-after) single-center study was conducted 
at Clínica Bravo (Rio de Janeiro, Brazil) between September 
2020 and February 2021 to assess improvements in facial skin 
laxity after the injection of HA and CaHA.

Fifteen women between 36 and 47 years of age with Fitzpatrick 
skin phototypes II–IV and I–II face flaccidity scores based on the 
Validated Assessment Scale for the mid face were included in 
this study.13  The exclusion criteria were prior facial cosmetic 
surgical procedure; skin infection, inflammation, scarring, 
pigmentary irregularities or implants in the treatment areas; 
autoimmune diseases; use of immunosuppressive drugs; and 
pregnancy or breastfeeding.

At the first visit (D0), all participants received instructions 
regarding the injection procedures, photography and 
ultrasound evaluation. This study was performed in compliance 
with the principles of Good Clinical Practice, all applicable 
laws/regulations, and ethical principles for clinical research 
originating from the Declaration of Helsinki. Written informed 
consent was obtained before enrollment, and all participants 
agreed to publish their pictures.

Technical Procedures
The facial areas were cleansed with 5% alcoholic chlorhexidine 

FIGURE 1. Schematic injection procedures of the combined technique.
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indicating their differences in volume (Figure 4a).

Analysis of the vectors provided by the comparison of D0 and 
D120 images revealed a significant lifting effect on the face. This 
lifting is objectively demonstrated through arrow illustrations, 
which represent the dislocation of the upper surface of the skin 
(Figure 4b).

All the participants reported scores of 5 (highly satisfied) at D120, 
and all their SGAIS scores were 5 (exceptional improvement).

The consensual clinical evaluation by physicians (PGAIS) 
comparing the D0 x D90 images resulted in one (7%) improved, 
9 (60%) very improved, and five (33%) exceptionally improved 
patients. At D120, PGAIS resulted in six (40%) very improved 
patients and nine (60%) exceptionally improved patients.

volume evaluation at D0, D30, D60, D90, and D120.

Clinical analysis consisted of a photographic evaluation by 
two blind investigators, and consensual subjective assessment 
was performed by physicians (PGAIS) using the 5-point Global 
Aesthetic Improvement Scale.

Dermal thickness was analyzed at preauricular areas using a 
linear 18 MHz transducer, a high-frequency ultrasound LogicE 
device (GE Healthcare) with a high-frequency linear probe 
(L8-L18i-RS) at D0, D90, and D120 by the same experienced 
radiologist. This assessment was made in preauricular regions. 
The right side was treated with CaHA, and the left side received 
no treatment and served as a control.

Patient satisfaction was evaluated by subjects using a 
Satisfaction Questionnaire with responses scored according to 
the 5-point Global Aesthetic Improvement Scale (SEARS).

Subjects were asked about possible adverse events using 
a standardized questionnaire, and an expert dermatologist 
visually examined the treatment area at each follow-up visit.

Categorical and ordinal data are represented by percentiles.14 

Quantitative data are represented by the mean and standard 
deviation (SD) if normality was evidenced by the Shapiro-Wilk 
test.15 Longitudinal data were evaluated using a generalized 
mixed linear model, and post hoc analysis was performed using 
a sequential Sidak procedure.16 Significance was established as 
P-value <0.05.

 RESULTS  
All 15 participants submitted to the combined procedure 
completed the 120-day follow-up. The mean (SD) age was 
41.5 (2.9) years, and the Fitzpatrick phototypes were II (40%), 
III (40%), and IV (20%). The Upper Check Fulness Update scale 
served as the preprocedural validated assessment scale for 
the mid face. In total, 2 patients were grade 0, 11 patients were 
grade 1, and the remaining 2 patients were grade 2.13 

No additional applications or protocol deviances regarding 
volume or dilution were required. No infections, nodules, 
ischemia or other relevant adverse effects were noted, but mild 
pain, ecchymosis, and local edema occurred after the injections.

All the participants evidenced improvement in facial laxity based 
on a combination of volume replacement in the malar area, an 
increase in dermal thickness, and an improved definition of the 
mandibular angle and a sharper contour (Figures 2 and 3).

The evaluation of the facial volume changes through the 
comparison of the images from D0 and D120 revealed an 
increase in malar mass, which was objectively demonstrated 
by the blue areas in contrast with the orange perioral area, 

FIGURE 3. Combined technique for facial filling with hyaluronic acid 
(Belotero) and calcium hydroxylapatite (Radiesse).  Clinical pictures at 
D0 (A) and D120 (B).

FIGURE 2. Combined technique for facial filling with hyaluronic acid 
(Belotero) and calcium hydroxylapatite (Radiesse).  Clinical pictures at 
D0 (A) and D120 (B). Oggi curve improvement with sharper jaw line. 

FIGURE 4. Combined technique for facial filling with hyaluronic acid 
(Belotero) and calcium hydroxylapatite (Radiesse).  Volume (A)
and vector (B) evaluation. Lifting effect demonstrated by the arrow 
dislocation.
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The preauricular dermal thickness as assessed by high-
frequency ultrasonography throughout the follow-up is 
presented in Figures 5 and 6, evidencing an increase in the 
dermal density and dermal thickness only on the side treated 
with Radiesse. A progressive increase in dermal thickness was 
noted: 0.6% (0.2–1.0%), 5.7% (4.2–7.3%), and 11.1% (8.8–13.4%) 
at D30, D90, and D120, respectively. The superior performance 
of CaHA compared with the control side was detected from D90 
(P < 0.01).

 DISCUSSION AND CONLSUIONS
Minimally invasive (nonsurgical) cosmetic procedures such 
as fillers, botulinum toxin, and biostimulators, have been 
increasingly performed worldwide in women with mild and 
moderate facial aging.17 These procedures are well tolerated 
under topical anesthesia, have a low rate of adverse effects, 
have a short downtime, and result in a natural appearance 
by restoring facial volume depletion and promoting tissue 
sustentation.18 In addition, these procedures can be repeated 
periodically according to the individual cosmetic demand.19

This study demonstrated a facial lift effect and better facial 
cosmetic proportions after a one session a combined injection 
technique using HA and CaHA in women with mild midface 
aging. Furthermore, the procedures were well tolerated under 

topical anesthesia. In addition, minimal local adverse effects 
were noted and transient, and a maximal satisfaction rate 
was reported. The combination of facial procedures such as 
HA dermal fillers, botulinum toxin, and CaHA, allows facial 
rejuvenation to be optimized by combining the individual 
characteristics of each procedure.20-24

The proposed technique allows a remarkable improvement in 
treatment through the combination of filler and biostimulator at 
the same injection time but at different points, creating a great 
lifting effect. The authors believe that this procedure optimizes 
the treatment time and results.

HA and CaHA promote dissimilar dermal reactions, which can 
be used in combination as a strategy to achieve a better overall 
facial rejuvenation result. In general, HA promotes early volume 
restoration, and CaHA stimulates long-term dermal remodeling 
through the synthesis of collagen and elastin.25,26

High-frequency ultrasound is a reliable method to assess dermal 
thickness; moreover, the dermal homogeneity of the pixels can 
represent the density of parallel fibers of dermal collagen.27 
CaHA promoted an intensification of dermal density, and a 
mean 11% increase in facial dermal thickness was noted at D120. 
In addition, collagenesis is expected to progress for at least six 
months and provide long-lasting results.26,28-30

This study has potential limitations due to the lack of a control 
group. Conversely, facial skin laxity is not thought to improve 
spontaneously. In addition, this study demonstrates the benefit 
of a technique that combines the use of two different fillers. 
Assessment of the improvement over a longer period as well 
as the use of different CaHA dilutions and technique variations 
should be explored through specific designs. Additionally, 
these results cannot be generalized to other age groups (eg, 
menopausal) or women with greater facial aging severity.

In conclusion, the use of a technique that combines HA and 
CaHA fillers was well-tolerated, offering high satisfaction and 
safe improvements in facial skin laxity and dermal thickness in 
women with mild midface aging.
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FIGURE 5. High-frequency ultrasound from a preauricular area treated 
with calcium hydroxylapatite (Radiesse), the dermis is comprised 
between the “+” red markers. (A) Pre-treatment; (B) 120 days after 
the procedures, evidencing increase in dermal thickness and 
homogeneous density.

FIGURE 6. Pre-auricular dermal thickness as assessed by high 
frequency ultrasonography throughout the follow-up (*P< 0.01 between 
treatments).
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