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Improvement of abdominal laxity with 
combined use of calcium hydroxylapatite and 
radiofrequency microneedling 
Melhora da flacidez abdominal com uso combinado de hidroxiapatita 
de cálcio e microagulhamento com radiofrequência

ABSTRACT
In clinical practice, not all patients seem to benefit from treatment with calcium hydroxyapatite, often due 

to the improper indication of this procedure for patients who may require an associated surgical approa-

ch. In this context, our objective was to describe a practical method for evaluating and selecting the ideal 

patient for a non-surgical approach to abdominal skin laxity, along with presenting clinical cases treated 

with the combined use of calcium hydroxylapatite (CaHA) and microneedling with radiofrequency.
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RESUMO
Na prática clínica, nem todos os pacientes com flacidez cutânea se beneficiam do tratamento com hidroxiapatita de 

cálcio (CaHA), principalmente pela indicação equivocada desse procedimento para pacientes que possivelmente ne-

cessitariam de alguma abordagem cirúrgica associada. Nesse contexto, nosso objetivo foi descrever um método prático 

para a avaliação e seleção do paciente ideal para a abordagem não cirúrgica da flacidez cutânea abdominal. Além disso, 

apresentamos casos clínicos tratados com a combinação de CaHA e microagulhamento com radiofrequência.

Palavras-chave: Durapatita; Terapia por Radiofrequência; Abdome.
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INTRODUCTION
Calcium hydroxylapatite (CaHA) is a biodegradable, re-

sorbable injectable filler, with a well-established safety profile. 

CaHA is known to induce collagen, proteoglycan and elastin 

synthesis and promote remodeling of all aspects of the entire 

extracellular matrix.
1

Although CaHA injections have been reported to im-

prove abdominal skin laxity,
2
 not all patients with this condition 

appear to benefit from the procedure in the clinical practice. Ac-

curate assessment of abdominal skin laxity is critical to achieving 

optimal results. Thus, we aim to describe a practical approach to 

assessing skin laxity and to present clinical cases using a combi-

nation of CaHA and radiofrequency microneedling to improve 

treatment outcomes.

METHODS
All procedures involving human patients described in this 

report were conducted in accordance with the ethical standards 

of our institutional human research ethics committee and with 

the 1964 Declaration of Helsinki declaration and its subsequent 

amendments or equivalent ethical standards.

Ethics approval

This study was approved by our centralized institu-

tional human research ethics committee (protocol number 

67754022.0.0000.5493). Written informed consent was obtai-

ned from all the patients to allow the publication of their case 

details and any accompanying images published.

Eligible patients were men and women over 18 years of 

age with mild abdominal skin laxity and/or atrophy who agreed 

to participate in the study. Exclusion criteria included the pre-

sence of active skin lesions in the abdominal area, a history of au-

toimmune disease, use of anticoagulants, body mass index (BMI) 

greater than 25, or excess skin. Standardized photographs were 

taken at the following time points: pre-injection, 30 days, and 

again at 30 and 90 days after the last injection, using consistent 

lighting, distance, and frontal, oblique, and lateral views.

Patient evaluation

A thorough evaluation of the abdominal area is essential, 

considering the presence or absence of the following factors: 

localized subcutaneous fat accumulation, skin laxity, excess skin, 

and/or skin atrophy. The most important criteria to consider 

are the presence or absence of fat and excess skin. If the patient 

presents with localized fat alone, fat and excess skin, or excessive 

skin, laxity combined with skin atrophy, (possibly in combina-

tion with a non-invasive energy-based procedure) may be re-

commended (Figure 1).

Excess skin can be identified by signs such as a sad um-

bilicus,
3
 a supraumbilical fold along the linea alba that can occur 

after pregnancy or due to aging, sagging skin, or excess skin 

Fat Laxity Excessive
Skin

Skin
Atrophy

CaHA injection Associated Treatment CaHA
Dilutions

n. of session /n. 
ser per session

Preventive None 1:4 1/2

Fat

After treatment Liposuction 1:4 1-2/2

After treatment Liposuction 1:1
1:2

1-2/2

After treatment
Liposuction/
Tummy tuck

Devices
1:2 1-2/2

After treatment
Liposuction/

Tummy tucky/
Devices

1:2 3/2

No 
Fat

First treatment None 1:2 3/2

Upper OR lower abs(First
treatment); Both (Associated 

treatment)
None/Devices 1:1

1:2
3/2

After treatment
Mini Tummy

tuck/Tummy tuck
Reverse Tummy tuck

1:1
1:2

3/2

First treatment None/Devices 1:2 3/2

Figure 1: Abdominal laxity evaluation and potential treatment approaches. If the subject presents with localized fat alone, fat 
combined with excessive skin, or excessive skin, laxity associated with skin atrophy, an associated surgical treatment is indicated 

(with or without the addition of a non-invasive energy-based device)
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after liposuction. Other indicators include the presence of an 

infra-umbilical semilunar line and/or a suprapubic fold. Con-

versely, patients with skin laxity, but without excessive skin to 

warrant excisional surgery, or those without localized fat who 

may benefit from soft tissue contraction after liposuction, are 

ideal candidates for the combined technique described herein 

(Figures 2-4).

Treatment plan

Anesthesia was administered using a combination of with 

topical 2% lidocaine, subcutaneous infiltration of a solution con-

taining lidocaine, epinephrine, and saline, along with 70% ni-

trous oxide inhalation. Radiofrequency (RF) microneedling was 

applied to the treatment area in four passes: first, in fixed mode 

(7mm, 30J), followed by cycle mode (6mm, 50-60J), burst mode 

(7-5-3mm, 30J), and burst mode again (6-4-2mm, 30J). CaHA 

(Radiesse
®
; Merz Pharmaceuticals GmbH, Frankfurt, Germany) 

was injected immediately after the RF microneedling in the 

same session. The treatment session was repeated after a 30-day 

interval for a total of three sessions. Two syringes per session of 

CaHA, diluted 1:2, were injected per session into the subdermal 

plane using a 22G 70mm cannula with a fanning technique. 

The total volume was evenly distributed among six entry points 

(three in the upper abdomen and three in the lower abdomen), 

with five radial vectors each, injecting 1.5ml per point and 0.3ml 

per vector. A post-injection massage was performed immediately 

following the injections. Hydration was recommended as part of 

the post-procedure care.

Results Demography

We report on 10 female patients between the ages of 

35 and 45, all with no relevant medical history (e.g., no use of 

medications that cause bleeding, no active infections or other 

inflammatory processes in the treatment area, and no history 

of autoimmune diseases). All patients showed improvement in 

abdominal skin laxity, as evaluated by both the subjects and the 

investigator. No major adverse events were reported.

DISCUSSION
RF microneedling has been reported as an effective and 

safe intervention when used safely in combination with other 

treatment modalities. RF uses low-frequency electromagnetic 

waves (ranging from 100 kHz to 5 MHz) to generate an electro-

magnetic field within the skin.
4
 When skin surface temperatures 

reach 40° to 45°C, this controlled thermal damage to the reti-

cular dermis stimulates a healing response, promoting neocol-

lagenesis, elastin formation, and angiogenesis, which clinically 

results in skin tightening and improved skin quality.
5
 Combining 

microneedling with RF allows for the delivery of heat at varying 

depths (from 0.5 to 4 mm), expanding the range of anatomical 

locations and tissue types that can be effectively treated.
4
 Addi-

Figure 2: Pre-treatment (A) and 30 days after the third session 
of the combination treatment (B)

A

B

Figure 3: Pre-treatment (A) 
and 30 days after the third 
session of the combination 
treatment (B)
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tionally, fractional RF microneedling leaves portions of the skin 

untreated, which reduces healing.
4
 In an animal model, RF mi-

croneedling demonstrated increased levels of tissue remodeling 

markers, including collagen I and III, compared to micronee-

dling alone group after a single treatment session.
6
 The Mor-

pheus
8
 device (InMode Aesthetic Solutions), a fractional RF sys-

tem with programmable penetration depth and energy delivery, 

features 24 coated needles that coagulate fat while contracting 

the reticular dermis and surrounding connective tissue.
7
 CaHA 

is a versatile filler, with a well-established safety profile that pro-

motes long-term collagen stimulation, primarily by inducing 

type 1 collagen deposition. This leads to improved mechanical 

properties of the skin, unlike type 3 collagen, which is often 

associated with fibrotic processes.
8
 Even in high dilutions (1:2 

to 1:6), CaHA has been shown to increase type 1 collagen and 

elastin production up to 7 months after injection in areas such 

as the neck and décolletage.
9
 In patients with HIV-related lipoa-

trophy, a 50% increase in skin thickness was observed 3 months 

after CaHA application, with 91% of patients maintaining this 

improvement over an 18-month evaluation period.
10

 Wasyl-

kowski reported improved skin laxity and dermal thickness in 

the abdominal region, arms, and thighs, as measured by a skin 

cutometer and ultrasound, as early as 5 weeks after treatment.
2
 

The abdomen showed the most significant improvement in skin 

density, with 88% of cases showing improvement compared to 

baseline. The combination of two well-established non-invasive 

methods for collagen stimulation, as presented in this prelimi-

nary report, improved skin laxity in all patients. This approach 

offers a promising treatment option for patients with abdominal 

skin laxity, particularly those with skin atrophy or laxity who 

prefer to avoid surgery (Figures 2-4). Further studies with blin-

ded evaluations and randomized designs are necessary to validate 

these findings.  l

Figure 4: Pre-treatment (A) and 
30 days after the third session of 
the combination treatment (B) in 
an upright position. 
Pre-treatment (C) and 30 days 
after the third session of the 
combination treatment (D) with 
the body bent at 60 degrees

A

C

B
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