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Abstract
Background: Premixing CaHA with HA can prolong the effect of the filler treatment. 
The possibility of CPM-HA and CaHA combined use to potentiate the effect stirs interest, 
but at present, there are single reports of clinical studies of this combination in the 
treatment of skin laxity and wrinkles on the face. The aims of this study were to evaluate 
the clinical efficacy, tolerability, patient satisfaction and to assess the 
pathohistomorphology of hybrid products combining Radiesse (calcium hydroxyapatite) 
with various Belotero fillers (hyaluronic acid of different density) for the correction of 
age-related facial changes.

Methods: The study was designed as initiative, observational, comparative, prospective 
of use of hybrid products in healthy female volunteers. In total, 4 apparently healthy 
female volunteers aged 27, 32, 44 and 48 years participated in the study. Each study 
subjects received one HA/CaHA treatment: CaHA + CPM-HA Volume(26 mg/mL), CaHA 
+ CPM-HA Intense (25.5 mg/mL), CaHA + CPM-HA Balance (22.5 mg/mL) or CaHA + 
CPM-HA Soft (18 mg/mL).As a primary endpoint the clinical efficacy was assessed using 
Global Aesthetic Improvement Scale (GAIS).The secondary efficacy endpoints included 
pathohistomorphology assessment and physicochemical parameters of the 
investigational products.

Results: Clinical efficacy evaluation according to GAIS scale showed a trend towards 
positive changes for all studied models. Evaluation of changes observed with ultrasound 
over time indicates the persistence of inclusions in the subcutaneous fat in older patients 
in whom higher-density HA was used. Histomorphological analysis showed that the 
hybrid fillers contributed to the remodeling of the dermis, which consisted of a significant 
increase in the amount of collagen types I and III, a significant increase in the number of 
elastic fibers, increased expression of CD34 and increased proliferation of epithelial cells 
(Ki 67). This was manifested to a greater extent in younger participants. In the oldest 
participant the anti-age effect was also manifested in the disappearance of initial 
acanthosis of the epidermis after the procedure.

Conclusions: The results of this study demonstrate that the injections of the hybrid 
products calcium hydroxyapatite with various hyaluronic acid of different density supply 
clinical and histomorphological improvement and a relatively safe effect on the skin and 
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subcutaneous fatty tissue. The procedure is well tolerated.

Keywords: Dermal fillers, hybrid products, Belotero®, CPM-
HA, Radiesse®, CaHA, immunohistochemistry, histological 
features, type I collagen, type III collagen, CD34, Ki-67

Abbreviations
CaHA – Calcium hydroxyapatite;
CPM-HA - Belotero®filler;
ICH GCP – International Conference on Harmonisation 
ofGood clinical practice;
IHC – Immunohistochemistry test;
GAIS – Global Aesthetic Improvement Scale
HA – Hyaluronic acid

Highlights: This article highlights the immunohistochemical 
and histological features of hybriduse of Radiesse®(CaHA) 
and Belotero® fillers in remodeling effect on one’s skin.

1.	 Introduction
There is a growing demand for minimally invasive facial 

rejuvenation procedures that allow for rapid recovery while 
still providing satisfactory results. Hyaluronic acid (HA) fillers 
are very useful for restoring facial hollows and have a mild 
lifting effect but are not effective in increasing dermal 
thickness and improving skin texture, which are some of the 
main features of the aging face. Literature evidence supports 
the winning combination of HA and calcium hydroxyapatite 
(CaHa) in facial rejuvenation due to the moisturizing and 
volumizing effects of HA, as well as the neocollagenesis and 
lifting properties following CaHa injection [1-9].

Belotero®filler(CPM-HA; Merz Pharmaceuticals GmbH, 
Frankfurt, Germany) and Radiesse®(CaHA; Merz 
Pharmaceuticals GmbH, Frankfurt, Germany) are known for 
being longer-lasting and for more natural-looking results. 
Injectable hyaluronic acid fillers are currently the gold 
standard for volumizing procedures for facial rejuvenation. 
Calcium hydroxylapatite is the second most used facial filler 
[10]. The effect of HA is mainly based on the deposition of 
filler in different layers of facial tissue, resulting in increased 
volume. The effect of CaHA is mainly achieved by 
neocollagenesis, causing indirect volume increase, tissue 
lifting and skin tightening. Both types of fillers are generally 
considered to have excellent safety profiles [2, 4,7, 9,10].

The possibility of CPM-HA and CaHA combined use to 
potentiate the effect stirs interest, but at present, there are 
single reports of clinical studies of this combination in the 
treatment of skin laxity and wrinkles on the face [10, 11]. 
Premixing CaHA with HA can prolong the effect of the filler 
treatment. Premixing HA with CaHA can add the 
neocollagenesis properties to a HA filler, whereas a high G 
prime HA can enhance a CaHA filler by adding additional 
volumization while securing tissue softness[11].

Only limited studies have described the safety and efficacy 
of such treatments [10, 11, 12]. The published literature and 
retrospective examination of case reports raise no concerns 

about the use of premixed CaHA and CPM-HA (Hybrid) fillers 
for the treatment of a range of facial aesthetic indications. 
However, it takes further investigations.

The primary aims of this study were to give preliminary 
evaluation of the clinical efficacy, tolerability, and patient 
satisfaction of hybrid products combining Radiesse (calcium 
hydroxyapatite) with various Belotero fillers (hyaluronic acid of 
different density)for the correction of age-related facial changes.

The secondary aims of the study were to assess the 
pathohistomorphology following the use of hybrid products, 
physico-chemical parameters of the latter and assess of 
ultrasound changes over time.

2.	 Material and Methods
1.1.	Study design

The study was designed as initiative, observational, 
comparative, prospective of use of hybrid products combining 
Radiesse (calcium hydroxyapatite) with various Belotero fillers 
(hyaluronic acid of different density) in healthy female 
volunteers,27–48 years of age. Each study subject signed the 
informed consent form to participate in the study. Ethical 
approval for the study was obtained. The study was conducted 
in accordance with the ethical principles of the declaration of 
Helsinki and ICH GCP.

1.2	Study participants
In total, 4 apparently healthy female volunteers aged 27, 

32, 44 and 48 years with body mass index (BMI) <25 who had 
appropriate indications participated in the study. All study 
subjects completed the study.

During the study, each study subjects received one HA/
CaHA treatment: CaHA + CPM-HA Volume(26 mg/mL), CaHA 
+ CPM-HAIntense (25.5 mg/mL), CaHA + CPM-HABalance 
(22.5 mg/mL) or CaHA + CPM-HA Soft (18 mg/mL).

Four study subjects met inclusion/exclusion criteria. 
Subjects were followed up for 6 months. Each subject had a case 
report form (CRF) which included information on the date and 
frequency of procedures, gender, age, area of product injection, 
biopsy area marking, procedure efficacy and tolerability 
assessment score, and assessment of any side effects.

2.3 Study treatments
The study was comprised of five visits.
Injections were carried out under topical anaesthesia with 

the Acriol Pro cream. The cream was applied for 30-45 minutes 
prior to the procedure. The injection site was disinfected with 
chlorhexidine bigluconate 0,05%.

Volunteers had CPM-HA injections all over the face and 
into integumentary tissues of the periauricular area using a 
microdroplet technique at Stage 1 (D01).

A model 1 aged 48 years with BMI 24 received 1,5 ml 
CaHA + 1,0 ml CPM-HA Volume (26 mg/mL). Areas to be 
treated using the product were mid face, the periauricular 
area. Subcutaneous injections were performed in a plane 
parallel to the skin on all layers (Figure 1 a).
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A model 2 aged 44 years with BMI 24received 1,5 ml 
CaHA + 1,0 ml CPM-HA Intense (25.5 mg/mL). Areas to be 
treated using the product were mid and lower face, the 
periauricular area. Subcutaneous injections are administered 
into the region beneath the skin using a linear retrograde 
technique (Figure 1b).

A model 3 aged 32 years with BMI 23received 1,5 ml 
CaHA + 1,0 ml CPM-HA Balance (22.5 mg/mL). Areas to be 
treated using the product were mid and lower face, the 
periauricular area. Subcutaneous injections are administered 
into the region beneath the skin using a linear retrograde 
technique (Figure 1c).

A model 4 aged 27 years with BMI 18 received 1,5 ml 
CaHA + 1,0 ml CPM-HA Soft (18 mg/mL). Areas to be treated 
using the product were mid face and temporal areas, the 
periauricular area. Subcutaneous injections are administered 
into the region beneath the skin using a linear retrograde 
technique (Figure 1d).

Figure 1. Injection scheme

Comparative analysis of skin biopsy histomorphology 
prior to, 1 month and 4 months after the injection of hybrid 
products combining Radiesse (calcium hydroxyapatite) with 
various Belotero fillers (hyaluronic acid of different density) 
was performed. Twelve punch skin biopsy specimens from 
the retroauricular area of all 4 study subjects were analyzed 
(Figure 2).

Biopsyarea

Figure 2. Punch biopsy area scheme

2.4.	Study endpoints

2.4.1. Efficacy: As a primary endpoint the clinical efficacy 
interms of aesthetic correction using a combination of 
products in one syringe was assessed at once after procedure 
(D01), at Stage 3 (M01), at Stage 4 (M04) and Stage 5 (M06) 
assessed by experts and patients using Global Aesthetic 
Improvement Scale (GAIS).

The secondary efficacy endpoints included the comparison of 
the following parameters to the baseline:
•	 the ability of the mixed CaHA + CPM-HA Volume(26 mg/

mL), CaHA + CPM-HA Intense (25.5 mg/mL), CaHA + 
CPM-HA Balance (22.5 mg/mL) or CaHA + CPM-HA Soft 
(18 mg/mL) to stimulate type I and III collagen based on 
histomorphological/immunohistochemical (IHC) analysis 
findings in 1, 4 months;

•	 the ultrasound scan of the soft tissues before, immediately 
after, and 1, 4, 6 months after the injection;

•	 the synthesis of dermal elastin, degree of lymphohistiocytic 
infiltration, Ki-67 protein levelsin 1, 4 months;

•	 the evaluation of physicochemical parameters of the 
investigational products.
For the IHC test the patient biopsies samples were fixed in 

10% neutral formalin and paraffin-embedded using a 
standard technique. Series of paraffin sections 4 μm each 
were prepared and stained using hematoxylin and eosin, Van 
Gieson’s and Weigert’s elastic stain. ICH reactions were carried 
out by antigen retrieval in a retriever according to the standard 
protocol. Monoclonal anti-collagen I antibodies (murine-
derived monoclonal antibodies produced by Santa Cruz (sc-
293182), clone 3G3, dilution 1:100), Collagen III (murine-
derived monoclonal antibodies produced by Santa Cruz 
sc-166316), clone B-4, dilution 1:100), VEGF (rabbit polyclonal 
antibodies produced by Abcam (ab-183100), dilution 1:100) 
were used. Reactions were performed with positive and 
negative controls in the absence of primary antibodies. 

A comparative analysis of type I and type III collagen, 
elastin and other histomorphologic characteristics (presence 
of an inflammatory reaction, angiogenesis) included 3 zones 
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of the sample (sub-epithelial, superficial and deep dermal 
layers). Staining intensity (on a point-based scale) of samples 
for histology and immunohistochemistry was assessed using 
a semi-quantitative method. Mild staining corresponded to 
marker expression of 2 points, moderate - 4 points, and high 
- 6 points.

Evaluation of physico-chemical parameters of the hybrid 
fillers included such parameters as osmolarity, pH value, dynamic 
viscosity, extrusion force. Dynamic filer viscosity (Pa*s) is a unit of 
measurement of the viscosity of a liquid. The extrusion force is a 
measure of the force required to expel the filler at a constant rate 
from the syringe through the needle or cannula. Filler pH is a 
measure of the acidity of aqueous solutions. Osmolarity is the 
total concentration of all dissolved particles.

2.4.2. Safety: Tolerability of the procedures was evaluated 
using a 4-pointsafety scale: 0 (no reaction), 1 (mild), 2 
(moderate), 3 (severe:pain, edema, erythema, bruising).Adverse 
events were assessed and recorded at each of five visits.

2.5.	Statistical analysis
The study was planned as a pilot one and the sample size 

was not determined. Descriptive statistics are given for each 
studied parameter 

3.	 Results
3.1	Study population

Four healthy female volunteers met the inclusion/
exclusion criteria and were included into the study. All study 
subjects completed the study.

All the enrolled subjects were received one treatment of 
hybrid products combining Radiesse (calcium hydroxyapatite) 
with various Belotero fillers (hyaluronic acid of different 
density):
•	 a model 1 aged 48 years received 1,5 ml CaHA + 1,0 ml 

CPM-HA Volume (26 mg/mL);
•	 a model 2 aged 44 years with BMI 24 received 1,5 ml 

CaHA + 1,0 ml CPM-HA Intense (25.5 mg/mL);
•	 a model 3 aged 32 years with BMI 23 received 1,5 ml 

CaHA + 1,0 ml CPM-HA Balance (22.5 mg/mL);
•	 a model 4 aged 27 years with BMI 18 received 1,5 ml 

CaHA + 1,0 ml CPM-HA Soft (18 mg/mL).

3.2.	Efficacy outcomes

3.2.1. Evaluation according to GAISScale: Evaluation using 
GAIS was performed both by the doctor and the patient.

The model 1 had doctor’s GAIS results as “very good” at D01 
after the procedure, at M01 and M04, at M06 it was assessed 
as “better”. The models 2 and 3 had doctor’s GAIS results as 
“much better” at D01 after the procedure and at M01, at M04 
and M06 it was assessed as “very good”. The model 4 had 
doctor’s GAIS results as “much better” at all stages.

Study subject’s satisfaction evaluation based on the GAIS 
Scale showed that after the procedure the model 1 had results 
as “very good” at D01 and as “better” at M01, M04 and at 

M06.The model 2 had results as “very good” at D01,as “much 
better” at M01,as “better” at M04 and as “much better” again 
at M06.The model 3 had results as “very good” at D01, as 
“much better” at M01,as “very good” at M04 and as “better” 
at M06. The model 4 had results as “much better” at all stages.

3.2.2. Ultrasound evaluation of the efficacy: The injection 
of “hybrid” (mixed) preparations has a relatively safe effect on 
the skin and subcutaneous fatty tissue. A day after the 
injection, ultrasound examination clearly showed the product 
at the level of the subcutaneous fat tissue. Calcium 
hydroxyapatite filler was visualized as areas of various shapes 
and sizes that had increased echogenicity and smooth 
contours. Behind some of them, there was pronounced echo-
signal attenuation with no abnormalities in the soft tissue 
vessels.

«After 6 months» models 1 and 2 still have limited areas 
(boluses of the drug). At the level of subcutaneous fatty tissue 
in model 1, single (n=3) hypoechoic liquid inclusions with 
clear, even contours, avascular, up to 3 mm in size on the left 
were observed. In the area of palpable thickening at a depth 
of 4 mm on the right in model 2, a hyperechoic inclusion with 
clear contours measuring 6x2 mm was visualized.

These findings can be presumably associated with slower 
biodegradation of HA of higher concentration compared 
(CPM-HA Volume and CPM-HA Intense) to HA of lower 
concentration (CPM-HA Balance and CPM-HA Soft), or with 
higher enzymatic activity in models 3 and 4 (Figure 3). This 
suggestion requires further research.

Figure 3. Ultrasound results
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3.2.3. Histomorphological evaluation of the efficacy

3.2.3.1.	Comparative histology and histochemistry 
changes: Comparative analysis of skin biopsy histopathological 
features in model 1 (48 years old, CaHA + HA-CPM; 26 mg/
ml) revealed epidermis with signs of moderate atrophy and 
mild acanthosis at baseline. Both papillary and reticular layers 
of the dermis were formed by multidirectional non-dense 
collagen fibers, with a moderate amount of somewhat 
irregularly distributed fibroblasts and fibrocytes and with the 
presence of diffuse lymphohistiocytic infiltrates. The dermis 
showed moderate sclerosis and consisted of connective tissue 
with microvessels that had signs of hyalinosis of the basal 
membrane (on average 15 microvessels per field of view at 
200x magnification). Elastic stain showed no elastic fibers in 
the sub-epithelial and superficial layers of the dermis; instead, 
these were observed as individual fibers within the perivascular 
and periglandular tissues in the deep layers of the dermis (0 
points).

One month after the injection of CaHA + CPM-HA Volume 
the epidermis and the dermis showed the same signs of 
moderate atrophy, mild acanthosis and moderate sclerosis. 
Compared with the initial indicators, the number of 
microvessels with signs of hyalinosis of the basement 
membrane increased (on average 25 microvessels per field of 
view at a magnification of 200). Elastic stain revealed elastic 
fibers mainly in the superficial and deep layers of the dermis 
around the vessels and skin appendages (2 points), which ass 
significantly higher as compared to the baseline.

Four months after the injection of the hybrid filler 
morphologic changes in the skin were different from those 
observed at Stage 2 in terms of angiogenesis and accumulation 
of extracellular matrix and elastic fibers. The epidermis 
showed moderate atrophy with no signs of acanthosis; both 
papillary and reticular layers were quite well-defined, not 
wide. Hematoxylin and eosin as well as Van Gieson’s staining 
showed increased extracellular matrix accumulation with the 
deposition of collagen bundles in the dermis. There was also 
an increased number of microvessels that had signs of 
hyalinosis of the basal membrane as compared to the baseline 
(on average 25 microvessels per field of view at 200x 
magnification).Elastic stain revealed the same number of 
elastic fibers (2 points) as at the previous stage.

The results are shown in Table 1 and Figure 4.

Figure 4. Microscopic photographs. Histological and histochemical 
characteristics of skin biopsy specimens in model 1 before 

treatment (a, b, c), 1 month after (d, e, f) and 4 months after (h, i, j) 
the injection of CaHA + CPM-HA Volume. Hematoxylin and eosin 
staining (a, d, g), Van Gieson’s picrofuchsin staining (b, e, h) and 

Weigert’s elastic stain (c, f, i), x200

Table 1. Comparative analysis of skin biopsy histomorphology in 
model 1 prior to, 1 month and 4 months after the injection of CaHA 

+ CPM-HA Volume

L1
Baseline

P1
1 month

P2
4 months

Epidermis Atrophy +
Acanthosi +

Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Dermis Collagen +\++
Elastic fibers +\-

Collagen +\++
Elastic fibers+

Collagen +\++
Elastic fibers+

Vessels 15 25 25
Lymphohistiocytic 
infiltration

120 140 100

An initial analysis of the pathohistological characteristics 
of the skin biopsies of the second participant (44 years old, 
CaHA + HA-CPM; 25.5 mg/ml) revealed the epidermis with 
signs of moderate atrophy without acanthosis, the papillary 
and reticular layers are not wide, formed by multidirectional 
thin collagen fibers, with a moderate amount several unevenly 
distributed fibroblasts and fibrocytes and the presence of 
diffusely located lymphohistiocytic infiltrates. The dermis is 
moderately sclerotic and is represented by connective tissue 
with microvessels with signs of hyalinosis of the basement 
membrane (an average of 20 microvessels per field of view at 
a magnification of 200). Single elastic fibers were found in the 
subepithelial and superficial dermis.

One month after injection of a hybrid filler containing 
CaHA + HA-CPM, the epidermis showed signs of moderate 
atrophy without acanthosis, an increased number of 
microvessels as compared to the baseline(on average 25 
microvessels per field of view at 200 magnification). Elastic 
stain revealed elastic fibers mainly in the superficial and deep 
layers of the dermis around the vessels and skin appendages 
(2 points), which was significantly higher as compared to the 
baseline.
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Four months after the injection of the hybrid filler 
morphologic changes in the skin were slightly different from 
those observed at Stage 2 in terms of angiogenesis, 
lymphohistiocytic infiltration and accumulation of extracellular 
matrix and elastic fibers. The number of microvessels with 
signs of hyalinosis of the basement membrane is similar to 
the initial level (on average 20 microvessels per field of view 
at a magnification of 200).

The results are shown in Table 2 and Figure 5.

Figure 5. Microscopic photographs. Histological and histochemical 
characteristics of skin biopsy specimens in model 2 before 

treatment (a, b, c), 1 month after (d, e, f) and 4 months after (h, i, j) 
the injection of CaHA + CPM-HA Intense. Hematoxylin and eosin 
staining (a, d, g), Van Gieson’s picrofuchsin staining (b, e, h) and 

Weigert’s elastic stain (c, f, i), x200

Table 2. Comparative analysis of skin biopsy histomorphology in 
model 2 prior to, 1 month and 4 months after the injection of CaHA 

+ CPM-HA Intense
L1
Baseline

P1
1 month

P2
4 months

Epidermis Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Dermis Collagen +\++
Elastic fibers +\-

Collagen +
Elastic fibers +

Collagen +
Elastic fibers +

Vessels 20 25 20
Lymphohistiocytic
infiltration

110 120 70

Analysis of histopathological features of skin biopsies in 
model 3(32 years, CaHA + HA-CPM; 22.5 mg/ml) revealed 
epidermis with signs of moderate atrophy and no mild 
acanthosis at baseline. The dermis showed moderate sclerosis 
and consisted of connective tissue with microvessels that had 
signs of hyalinosis of the basal membrane (average 19 
microvessels per field of view at 200x magnification). Elastic 
stain showed single elastic fibers in the sub-epithelial and 
superficial layers of the dermis; instead, these were observed 
as individual fibers within the perivascular and periglandular 
tissues in the deep layers of the dermis. Van Gieson’s staining 
of the dermis revealed red-colored collagen deposits.

One month after the injection of CaHA + CPM-HA Balance 
showed a small increased number of microvessels as 
compared to the baseline (average 20 microvessels per field 
of view at 200x magnification). Elastic stain revealed elastic 
fibers mainly in the superficial and deep layers of the dermis 
around the vessels and skin appendages (2 points), which was 
significantly higher as compared to the baseline.

Four months after the injection of the hybrid filler 
morphologic changes in the skin were slightly different from 
those observed at Stage 2 in terms of angiogenesis, 
lymphohistiocytic infiltration and accumulation of extracellular 
matrix and elastic fibers. An increase in microvessels with 
signs of hyalinosis of the basement membrane compared to 
the control before treatment was noted (an average of 25 
microvessels per field of view at a magnification of 200).Elastic 
stain revealed the increased number of elastic fibers (4 points) 
as at the previous stage.

The results are shown in Table 3 and Figure 6.

Figure 6. Microscopic photographs. Histological and histochemical 
characteristics of skin biopsy specimens in model 3 before 

treatment (a, b, c), 1 month after (d, e, f) and 4 months after (h, i, j) 
the injection of CaHA + CPM-HA Balance. Hematoxylin and eosin 
staining (a, d, g), Van Gieson’s picrofuchsin staining (b, e, h) and 

Weigert’s elastic stain (c, f, i), x200

Table 3. Comparative analysis of skin biopsy histomorphology in 
model 3 prior to, 1 month and 4 months after the injection of CaHA 

+ CPM-HA Balance
L1
Baseline

P1
1 month

P2
4 months

Epidermis Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Dermis Collagen +\++
Elastic fibers +\-

Collagen ++
Elastic fibers +\-

Collagen +
Elastic fibers ++

Vessels 19 20 18
Lymphohistiocytic
infiltration

50 100 25

In model 4 (27 years old, CaHA + HA-CPM; 18 mg/ml) the 
epidermis was with signs of moderate atrophy and no mild 
acanthosis at baseline. The dermis showed moderate sclerosis 
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and consisted of connective tissue with microvessels that had 
signs of hyalinosis of the basal membrane (on average 15 
microvessels per field of view at 200x magnification). Elastic 
stain showed single elastic fibers in the sub-epithelial and 
superficial layers of the dermis; instead, these were observed 
as individual fibers within the perivascular and periglandular 
tissues in the deep layers of the dermis. Van Gieson’s staining 
of the dermis revealed red-colored collagen deposits.

One month after the injection of CaHA + CPM-HA Soft 
showed an increased number of microvessels (on average 23 
microvessels per field of view at 200x magnification)and 
elastic fibers mainly in the superficial and deep layers of the 
dermis around the vessels and skin appendages as compared 
to the baseline.

Four months after the injection of the hybrid filler showed 
further improvement of in terms of angiogenesis, 
lymphohistiocytic infiltration and accumulation of extracellular 
matrix and elastic fibers. Microvessels with signs of hyalinosis 
of the basement membrane are similar in number compared 
to baseline (an average of 20 microvessels per field of view at 
a magnification of 200). The presence of elastic fibers (4 
points) was the same as at the previous stage.

The results are shown in Table 4 and Figure 7.

Figure 7. Microscopic photographs. Histological and histochemical 
characteristics of skin biopsy specimens in model 4 before 

treatment (a, b, c), 1 month after (d, e, f) and 4 months after (h, i, j) 
the injection of CaHA + CPM-HA Soft. Hematoxylin and eosin 

staining (a, d, g), Van Gieson’s picrofuchsin staining (b, e, h) and 
Weigert’s elastic stain (c, f, i), x200

Table 4. Comparative analysis of skin biopsy histomorphology in 
model 4 prior to, 1 month and 4 months after the injection of CaHA 

+ CPM-HA Soft
L1
Baseline

P1
1 month

P2
4 months

Epidermis Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Atrophy +
Acanthosi -

Dermis Collagen +\++
Elastic fibers +\-

Collagen ++
Elastic fibers +\-

Collagen ++
Elastic fibers++

Vessels 15 23 20

Lymphohistiocytic
infiltration

30 45 30

3.2.3.2. Comparative immunohistochemistry changes: At 
stage 1 before products injection immunohistochemistry 
features tended to have the similar changes in the studied 
models. Type I collagen is observed as thin interlacing fibers 
in the dermis found mainly in the sub-epithelial and superficial 
layers. Type III collagen is observed as thicker interlacing 
fibers of similar location in the dermis and in an amount 
similar to that of type I collagen. СD34 is observed as 
cytoplasmic staining in isolated vascular endothelial cells. Ki-
67 is observed in few percent of proliferating epithelial cells.

A comparative analysis of immunohistochemical 
characteristics of the tissues following the injection of the 
hybrid fillers showed that these interventions had a remodeling 
effect on the dermis that included a significant increase in the 
number oftype I and type III collagen, increased expression of 
СD34 in the form of cytoplasmic staining in the endothelial 
cells and increased epithelial cell proliferation.

The results are shown in Table 5 and Figure 8.

a) Model 1

b) Model 2
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c) Model 3

d) Model 4
Figure 8. Microscopic photographs. Immunohistochemical 

characteristics of skin biopsy specimens at baseline (a, b, c, d), 
1 month after (e, f, g, h) and 4 months after the injection of the 

injection of the hybrid fillers in the Models 1-4 (a-d). 
Immunoperoxidase reactions: type I collagen (a, e, i), type III 

collagen (b, f, j), Ki-67 (c, g, k), CD34 (d, h, l), x400

3.2.4.2. Evaluation of physicochemical parameters: The 
obtained data of viscosity indices of all 4 samples correspond 
to acceptable values for fillers. The force required for extrusion 
was uniform and remained within comfortable limits. pH of 
the obtained samples corresponds to acceptable parameters 
for fillers (evaluation was carried out immediately after 
mixing). Osmolarity of the obtained samples correspond to 
acceptable parameters for fillers (evaluation was carried out 
immediately after mixing) (Figure 9).

a) dynamic filer viscosity (Pa*s)

 22G TSK (0.7*50 mm) Cannula 

b) the extrusion force

 pH (5% watermaturation) 

c) filler pH

d) osmolarity

Figure 9. Results of evaluation of physicochemical parameters 
(a-d).

3.3. Safety outcomes
Erythema, ecchymoses, and petechiae at the injection site 

were reported in the study, as well as occasional hematomas, 
which spontaneously resolved within a short time after 
injection. During the 6-month follow up, no further adverse 
events were reported.

4.	 Discussion
The results of this study demonstrate that the injections 

of the hybrid products combining Radiesse (calcium 
hydroxyapatite) with various Belotero fillers (hyaluronic acid 
of different density) supply clinical and histomorphological 
improvement and a relatively safe effect on the skin and 
subcutaneous fatty tissue.

Clinical efficacy evaluation according to GAIS scale 
showed a trend towards positive changes in all studied 
models. The most pronounced results, both according to the 
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doctor’s assessment and the patient’s assessment, were 
obtained in model 4 (27 years old, CaNA+ HA-CPM; 26 mg/
ml). The achieved result in this patient was maintained 
throughout the study. In models 2 (44 years old, CaNA+ GC-
CPM; 25.5 mg/ml) and 3 (32 years old, CaNA+ GC-CPM; 22.5 
mg/ml), at the end of the study the result of the correction 
was assessed by the doctor as “very good result”. Only 
model4(48 years old, CaNA + HA-CPM; 18 mg/ml) at the end 
of the study showed a slight decrease in the effect and, 
according to the assessment of both the doctor and the 
patient herself, the result on the GAIS scale was rated as 
“better”. Although bigger sample size is required to obtain 
statistically significant results.

The results of ultrasound examination of the skin and 
subcutaneous fat indicate that after 6 months from the date 
of injection of hybrid fillers they were still visualized in the 
form of areas with smooth contours of varying density in the 
first (48 years old, CaHA+ HA-CPM; 26 mg/ml) and the second 
(44 years old, CaHA+ HA-CPM; 25 .5 mg/ml) models. In model 
1 (48 years old, CaNA+ HA-CPM; 26 mg/ml), single hypoechoic 
liquid avascular inclusions with clear, even contours, up to 3 
mm in size, were detected in the subcutaneous fat. In model 
2 (44 years old, CaHA+ HA-CPM; 25.5 mg/ml), a hyperechoic 
inclusion with clear contours measuring 6 × 2 mm was 
visualized in the subcutaneous fat. It might be explained 
either by the delayed biodegradation of HA of a higher 
concentration (HA-CPM; 26 mg/ml and HA-CPM; 25.5 mg/
ml), or, conversely, by the higher enzymatic biodegradation of 
HA of a lower concentration (HA-CPM; 22.5 mg/ml and GC-
CPM; 18 mg/ml). A larger sample size is required to obtain 
statistically significant results.

A comparative analysis of histomorphological changes in 
tissues showed that the products cause remodeling in the 
skin. Pathohistological analysis showed that the first 
participant (48 years old, CaHA + HA-CPM; 26 mg/ml) 4 
months after injection of the hybrid filler had no initial signs 
of acanthosis of the epidermis, which indicates anti-age effect 
in the form of thinning of the epidermis. In other patients, 
considering their age, both at baseline and during the study, 
no signs of acanthosis were found. In addition, in model 1 (48 
years old, CaHA + HA-CPM; 26 mg/ml), 4 months after the 
procedure, compared with baseline, there was an increase in 
the number of microvessels with signs of hyalinosis of the 
basement membrane by 66.7% (initial - in an average of 15 
microvessels per field of view at a magnification of 200, after 
4 months - an average of 25 microvessels per field of view at 
a magnification of 200). This might indicate the development 
of angiopathy and with subsequent injections may be the 
cause of the Tyndall effect and rosacea. Other participants 
also noted a slight increase in the number of microvessels 
with signs of hyalinosis of the basement membrane, but to a 
lesser extent and amounted to no more than 35%. The data 
obtained require further study to achieve statistically 
significant results.

According to our results, the best results in terms of 
lymphohistiocytic infiltration, angiogenesis andbalanced 

epithelial cell proliferation were obtained in the model 3(CaHA 
+ CPM-HA Balance) and model 4 (CaHA + CPM-HA Soft). In 
terms of collagen production, the best results were obtained 
in model 2 (CaHA + CPM-HA Intense),model 3 (CaHA + CPM-
HA Balance) and model 4 (CaHA + CPM-HA Soft).

5.	 Conclusion
In our opinion, the hybrid fillers containing Radiesse 

(calcium hydroxyapatite) and various Belotero fillers 
(hyaluronic acid of different densities) to correct age-related 
changes in the face is clinically effective, both according to 
the doctor’s assessment and the patient’s assessment. The 
procedure is well tolerated. Evaluation of changes observed 
with ultrasound over time indicates the persistence of 
inclusions in the subcutaneous fat in older patients in whom 
higher-density HA was used. The results obtained require 
further study.

Histomorphological analysis showed that the hybrid 
fillers contributed to the remodeling of the dermis, which 
consisted of a significant increase in the amount of collagen 
types I and III, a significant increase in the number of elastic 
fibers, increased expression of CD34 and increased 
proliferation of epithelial cells (Ki 67). This was manifested to 
a greater extent in younger participants (models 3, 4). In the 
oldest participant the anti-age effect was also manifested in 
the disappearance of initial acanthosis of the epidermis after 
the procedure. The findings also require further study to 
achieve statistically significant results.

Additional research is also required in terms of 
physicochemical parameters of the hybrid products. Our 
initiative study provides approximate insight into a fascinating 
technique used to combine properties of one or more fillers 
in one syringe.
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