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Article
Original

Treatment of gynoid lipodystrophy with
unipolar radiofrequency: clinical, labora
tory, and ultrasonographic evaluation

Tratamento da lipodistrofia ginoide com radiofrequência 
unipolar: avaliação clínica, laboratorial e ultrassonográfica

ABSTRACT
Introduction: Gynoid lipodystrophy may affect up to 95% of post-pubertal women.
Treatments are aimed at improving the skin's appearance. Invasive procedures have long
recovery times and may cause complications. Non-invasive methods, such as radiofrequen-
cy, are increasingly becoming popular.
Objective: To evaluate unipolar radiofrequency’s safety and efficacy in the treatment of
gynoid lipodystrophy. 
Methods: Eight women with gynoid lipodystrophy grades II and III, in the gluteus
region and thighs, underwent treatment with four sessions of unipolar radiofrequency at
fortnightly intervals. Clinical-photographic, laboratory, and ultrasound evaluations of the
patients were performed before, during, and 30 days after the end of the last session. 
Results: Improvement in the sagging of the skin was clinically observed in all treated
patients. Four patients also had improvement in morphology. The ultrasound evaluation
showed a statistically significant increase (p <0.05%) in dermal thickness after the treat-
ment in seven of eight patients. There were no laboratory abnormalities.
Conclusions: Unipolar radiofrequency is an effective and safe method in the treatment
of gynoid lipodystrophy in the gluteus region and thighs.
Keywords: cellulitis, ultrasonography, Treatment Outcome.

RESU MO
Introdução: A lipodistrofia ginoide pode acometer até 95% das mulheres pós-púberes. Os tratamen-
tos visam melhorar o aspecto da pele. Procedimentos invasivos têm tempo de recuperação longo e
podem causar complicações. Métodos não invasivos, como a radiofrequência, têm obtido popularidade. 
Objetivo: Avaliar a segurança e eficácia da radiofrequência unipolar no tratamento da lipodistrofia
ginoide. 
Métodos: Oito mulheres com lipodistrofia ginoide grau II e III, na região glútea e coxas, foram sub-
metidas ao tratamento com quatro sessões de radiofrequência unipolar com intervalos quinzenais. Foi
realizada avaliação clinicofotográfica, laboratorial e ultrassonográfica das pacientes antes, durante e 30
dias após termo da última sessão. 
Resultados: Clinicamente, a melhora na flacidez da pele foi observada em todas as oito pacientes
tratadas, e a melhora na morfologia em quatro delas. A avaliação ultrassonográfica mostrou aumento
estatisticamente significativo (p<0,05%) na espessura da derme após tratamento em sete das oito
pacientes. Não foram observadas alterações laboratoriais. Conclusões: A radiofrequência unipolar é
método eficaz e seguro no tratamento da lipodistrofia ginoide da região glútea e coxas. 
Palavras-chave: celulite; resultado de tratamento; ultrassonografia.
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advanced age, heredity, ethnicity, and obesity, have been descri-
bed.16 It is important to note that in all body sites where there is
deposition of fat (in the female pattern), GL is observed.
Nonetheless, a patient does not need to be obese in order for GL
occur.6 On the other hand, overweight—or even obese—men
have little or no expression of GL, which leads to the suggestion
that the hormonal factor is determinant in the pathogenesis of
this condition. Another factor that reinforces the hormonal
influence hypothesis is the observation of the worsening or
onset of GL associated with estrogen action, such as puberty,
pregnancy, menstruation, and estrogen therapy.17 Other hormo-
nes are also associated. Insulin—which in patients with unbalan-
ced diets and excessive consumption of fat and carbohydrates
causes hyperinsulinemia—increases lipogenesis and inhibits lipo-
lysis, thus generating fat accumulation. Another associated hor-
mone is prolactin, which increases water retention, generating
edema.18 Many etiopathogenic mechanisms are involved, and in
most cases it is not possible to determine a single cause.

Among the available treatments is liposuction, a surgical
method of removing fat aimed at reducing GL, which leaves
unsatisfactory results in most cases—even possibly worsening
the skin’s appearance.11 Multiple topical treatments are used,
aimed at improving the skin’s appearance, such as the xanthines
and retinoids. These substances are deemed effective, producing
a slight change in the skin’s irregularity after months of use,
with continuous use being necessary to maintain its efficacy.19-21

Among the devices used, ultrasound has been developed
with an aim at producing volumetric heating of the treated tis-
sue and, secondarily, lipolysis, however more clinical studies are
necessary.22 More recently, shockwave therapy, similar to that
used in the treatment of nephrolithiasis,22 was described with
significant improvement of GL. Two mechanisms have been
described that have demonstrated the ability to perform the
thermal modification of the skin’s connective tissue: laser and
radiofrequency (RF). RF produces heat through the action of
an electric current between two dipoles, which is different from
lasers, whose heat output is due to the absorption of photons
(emitted by a source of light) by the tissue’s chromophores.1 An
advantage of RF is the possibility of using this technology in
any skin phototype. RF works through two main mechanisms
of action: producing dermal heating, and vasodilation. The ther-
mal injury activates the inflammatory cascade and stimulates the
synthesis of collagen by the fibroblasts (neocollagenesis), pro-
moting the thickening of the dermis.1,23 Vasodilation leads to
hyperemia and lymphatic draining in the adipose tissue.1 The
association of mechanisms acting on the dermis and subcuta-
neous tissue provides the improvement of the skin’s appearance.

RF devices produce electromagnetic currents using
radiation in the 3kHz to 300 MHz frequency range. When the
current is applied to the tissue, it encounters resistance due to
the tissue’s impedance—which is a property inherent to the
type of tissue. This resistance to the passage of electric current
converts the latter into thermal energy, producing heat.24,25

The energy used is computed through the formula  ,
where:

INTRODUCTION
Gynoid lipodystrophy (GL), commonly known as cellu-

lite, is considered by many to be an aesthetic disorder. This ter-
minology was introduced by the French medical literature more
than 150 years ago.1,2 Other terms, such as dermopanniculosis
deformans and adiposis edematosa, are also used.3-5

It is estimated that between 85-95% of women have
some degree of GL after puberty,6 which can be located in any
body site containing adipose tissue.4 However, the hip, gluteal
region, and lower limbs are the most susceptible areas.

There are four main hypotheses for the origin of GL, the
first being the sexually dysmorphic architecture of the skin, based
on gender-related differences. According to this theory, the skin
depressions common to the appearance of GL are caused by fat
herniation. The fat penetrates from the subcutaneous tissue in the
dermal-epidermal interface through the inferior surface of a
weakened dermis. Its presence was, confirmed by ultrasound.
This is a characteristic of female anatomy.7-9 Some authors have
studied autopsy specimens of the thighs of healthy women bet-
ween 29-39 years old who had GL, comparing them with the
thighs of men and women who did not have GL. The compari-
son revealed important characteristic differences in the micro-
architecture of the fibers of the subcutaneous connective tissue
of these groups. It also showed that this alteration was immedia-
tely below the dermal-epidermal interface. The conclusion was
that the permanent depressions of GL are the result of the con-
tinuous and progressive stretching of the hypodermis’ collagen
fibers (in the vertical direction), entailing the weakening of the
connective tissue, which allows for the herniation of the fat, also
giving rise to the conjunctive tissue’s septa alteration theory.10

Later on, it was postulated that the origin of GL could be
related to vascular alterations. It is believed that the process ori-
ginates from damage that occurs in the dermal vasculature, in
response to alterations in the sphincters of the precapillary arte-
rioles of the affected areas. This occurs in association with the
deposition of glycosaminoglycans (GAGs) in the walls of the
dermal capillaries and within the fundamental substance bet-
ween the collagen and elastin networks.4 These changes would
lead to increased capillary venous permeability and to the exces-
sive retention of fluids within the dermis, among adipocytes, and
between the lobular septa. This would occur due to the hydrop-
hilic property of GAGs, increasing the interstitial pressure. The
resulting edema generates cellular alterations and entails vascular
compression and vessels ectasia, in addition to decreased venous
return with tissue hypoxia. This leads to the thickening of the
fibrous septa in the superficial adipose tissue and deep dermis,
causing the mattress aspect of GL.11-13 Finally, some authors quote
inflammatory factors as key pathophysiological agents of GL.
Based on the complaint of sensitivity to compression of some GL
patients, 2,14 Kligman 14 reported the diffuse appearance of
chronic inflammatory cells in the fibrous septum of patients with
GL. This inflammation leads to dermal adipolysis and atrophy.
Other authors did not find inflammation in patients with GL.2,6,10

GL occurs in all races, but is more common in Caucasian
women.15 Several predisposing factors, such as female gender,
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I = current,
z = impedance,
t = time (seconds).
Therefore, the amount of energy produced depends on

the current and the impedance of the target tissue. High impe-
dance tissues, such as subcutaneous fat, generate large amounts
of energy and have deeper thermal effects. 25,26

Various RF delivery methods have been developed:
monopolar, unipolar, bipolar, and fractional. RF devices operate
in different ways according to the technique or technology. The
monopolar RF system releases energy using one dipole located
in the device’s tip and another in contact with the patient’s skin,
which acts as a grounding or return electrode. The skin retrac-
tion effect is based on the principle of volumetric heating. The
electrode is designed to uniformly disperse the energy through
the skin surface, through a process called capacitive coupling,
which creates a zone of higher temperature at a controlled
depth of 3-6mm. The depth of the heat depends on the size and
geometry of the tip used. 25,26

The unipolar RF differs from other RF devices in that it
does not produce electric current in the tissue. Rather, it produces
high frequency electromagnetic radiation, resulting in a rapid alter-
nating polarity of the electromagnetic field, inducing high fre-
quency rotational oscillation in the wate rmolecules, which acts as
the “chromophore”. Such ultra-fast oscillations generate heat,
which is then dissipated in the tissue. The electromagnetic wave
phase produced by this device is controlled in such a way that it
allows the penetration of heat in a tissue depth of up to 20mm.
The heat produced by the movement of the water molecules
allows the skin’s surface temperature to stabilize in the range of
400ºC, while higher temperatures (50-75ºC) are obtained in the
reticular dermis.1,16,25There is no return electrode in this RF moda-
lity, entailing that there is no need for the target to be static.1

The main difference between bipolar and monopolar
RF is the configuration. The bipolar configuration consists of
two active electrodes placed at a short distance from each other,
with the current flowing between them and a penetration depth
of approximately half the distance between the two electrodes.
The main limitation of this configuration is the penetration,25

however it provides better control of the distribution of energy
and less pain.

The fractional non-ablative RF consists of a new thera-
peutic approach. While some devices use electrodes, others use
microneedles arranged in pairs, with bipolar energy being relea-
sed between them. This energy generated by that RF produces
areas of treated skin, sided by areas of untreated skin. In the trea-
ted areas, there is thermal damage of the deep dermal collagen,
stimulating healing, dermal remodeling and formation of new
collagen, elastin, and hyaluronic acid.26,27 The untreated areas—
located between the treated areas—initially maintain the inte-
grity of the skin, but in the long run serve as a reservoir of cells
that promote and accelerate healing.28 All these RF systems
generally have a cooling system to prevent epidermal heating
and provide additional comfort to the patient. The most com-
monly reported side effects in RF-based treatments are transi-

tional erythema, small and large blisters, echymosis, crusts, scars,
and dyschromias, all resolving without complications.1,16

Despite the availability of multiple therapeutic modali-
ties, there is little scientific evidence demonstrating the treat-
ments’ effectiveness. In fact, most of the evidence is anecdotal,
subjective, or based on patients’ self-evaluation.

The present study is aimed at evaluating the efficacy and
safety of a unipolar RF device in the treatment of GL in the
gluteal region and thighs, not only through dermatologic exa-
mination, but also through ultrasound, in order for a less subjec-
tive assessment to be carried out. Laboratory tests for lipid pro-
file evaluation were aimed at assessing the possible interference
of deep unipolar RF action in lipid metabolism.

METHODS
A prospective, comparative (before-and-after), non-ran-

domized and without control study was carried out in female
patients with GL in the gluteal region and thighs. The treatment
was performed at the authors’ private practice. The proposed
technology for the treatment was the Accent® high energy RF
(Alma Laser Ltd., Israel), with unipolar tip. The laser-based ther-
mometer (Center 350) was used to take temperature measure-
ments during the treatment.

The ultrasound device with 13MHz multifrequency
transducer (General Electric, GE, model Voluson 730) was used
to assess the thickness of the dermis and hypodermis before and
after the treatment. The ultrasound examinations were perfor-
med at the private practice of one of the authors of the study (a
radiologist physician). Numeric indices were used for the objec-
tive evaluation.

A Sony DSC H9 – super steady shot 8.1 MP camera was
used in the photographic study.

Additional laboratory tests were used to assess the safety
of the proposed method.

The selection of patients was carried out by the two der-
matologist physicians who performed the procedures. The clini-
cal evaluation was carried out by two dermatologist physicians
who were not involved in the project, with the assistance of the
sagging and morphology photographic scale.29

Side effects, such as erythema, blisters, hematomas, echymo-
sis, crusting, scarring and dyschromias, were evaluated according to
the four-point scale: 1) absent, 2) mild, 3) moderate, 4) heavy.

The statistical analysis of dermal measures obtained from
ultrasound was carried out using the Wilcoxon test (SPSS soft-
ware, version 13).

PATIENTS
Inclusion Criteria
The authors selected eight female volunteer patients

aged 28-45 years, Fitzpatrick phototypes II to IV, BMI between
20 and 25, and who had grades II and III GL (Nurnberger -
Muller scale) in the gluteal region and thighs. After receiving an
explanation about the procedure and all stages of the study, the
patients signed a term of consent and authorized the publication
of photographs.
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Exclusion Criteria
Infections or scars in the treatment site, pregnancy, use of

a pacemaker or cardioverter, autoimmune disease, epilepsy, dia-
betes, and prior history of surgery or liposuction on the gluteal
region and/or thighs.

Unipolar RF-based procedure
Four RF sessions were carried out on predetermined

sites with intervals of two weeks. Patients were instructed not to
change their eating habits or use any medication aimed at
improving the firmness of the skin or GL during that period.
The patients received follow up from the same physicians
throughout the study period. The marking of the area to be
treated (a total of 20cm2 for each gluteal region and thigh) was
carried out with the patient in orthostatic position. Before the
application of the RF, mineral oil was applied in the area, with
the aim of facilitating the sliding of the device’s tip on the skin,
allowing better energy transfer.

During the treatment, the unipolar tip was kept in an
upright position and in full contact with the skin, and was
moved constantly in circular, horizontal, and vertical strokes for
10 minutes in each of the 10cm2 areas, with 5 to10 seconds
intervals, every 30 seconds (20 cycles of 30 seconds).

The initial energy used ranged from 180W x 30 seconds
= 5,400 joules = 109 J/cm2 to 220W x 30 seconds = 6,600 =
133 J/cm2, with 20 consecutive passes in each gluteal region. The
initial energy was chosen based on the BMI of the patients (for
BMIs between 20 and 22, the initial energy was 180W), (for
BMIs between 22 and 25, the initial energy was 220W), being
increased or decreased depending on the tolerance of the patients.
Upon reaching the a 40ºC temperature, it was decreased by 10%
in every 30-second cycle, with a view to providing comfort to the
patient and alleviating side effects. Nevertheless, the temperature
was always kept between 39-41ºC during the 10-minute proce-
dure (for each 10cm2). The temperature was monitored with a
digital thermometer after each of the 30-second cycles.

Neither cream, nor any type of massage or lymphatic
drainage, was applied after the procedure.

The clinical analysis was carried out by comparing pho-
tographs of the morphology and the sagging of the patients’ glu-
teal region and thighs both before, and 30 days after the treat-
ment. The photonumeric scale of cellulite severity described by
Dr. Doris Hexel et al.29 was used as a basis for that analysis. That
scale shows photographs of different degrees of sagging and
morphology of the cellulite, rating the severity from zero to
three, as follows:

Morphology: 0) unaltered, 1) orange peel appearance, 2)
cottage cheese appearance, 3) mattress appearance.

Sagging: 0) unaltered, 1) slightly sagging appearance, 2)
moderate sagging appearance, 3) severe sagging appearance.

Before, and 30-days after, treatment photographs were
compared with the photographs from the scale, and then subse-
quently graded. When there were changes of at least one point
both in the morphology and in the sagging scales, clinical
improvement was acknowledged.

Photographic evaluation
The photographs taken were standardized (same room,

same professional photographer, camera fixed at the same place,
patients standing up at the same distance from the camera). Pre-
treatment and 30-days after photographs were taken, with the
patients’ gluteal muscles both in the relaxed and contracted posi-
tions, from the posterior, left side, and right side views.

Complementary examinations and laboratory tests
Laboratory tests were carried out before, during, and

after the treatment to evaluate possible endocrine and metabo-
lic alterations.

Tests carried out before the treatment: blood count,
erythrocyte sedimentation rate, glucose level, urea, creatinine,
thyroid hormones (free T4 and TSH), lipid profile, hepatography.

In the third session, the lipid profile was carried out
before the procedure and two hours after for the evaluation of
possible alteration of serum lipids.

Tests carried out after the last session: blood count, lipid
profile.

Ultrasonography
The ultrasound examination was always performed by

the same radiologist physician, before the treatment, and 30-days
after the last session.

The areas for sonographic evaluation were chosen ran-
domly in the right thigh (supine position, with an isolation area
of 10 x 10cm located 15cm below the anterior superior iliac
spine) and right gluteal region (prone position, just above the
gluteal line, isolating the inferomedial region).

Measurements of the thickness of the dermis and hypo-
dermis were taken. In the evaluation areas, the presence of ver-
tical septa at the superficial hypodermis were verified and coun-
ted. The evaluation area’s size was defined as having the same
size of the transducer, which in almost all ultrasound devices
measures from 38-40mm. The transducer was positioned in a
way to allow the visualization of the maximum possible number
of vertical and inclined septa. The septa represent the adipose tis-
sue’s interlobular trabeculae that connect the dermis to the fas-
cia. Orifices were observed in the posterior dermis and measu-
red in their diameter and thickness. Aiming at lending more
objectivity to the sonographic evaluation, the radiologist physi-
cian created two indices to measure these orifices: the IFD and
IFO, as described below:

IFD – Dermis’ Base/Dermis’ Total Thickness Index (Índi-
ce Fundo da Derme/Derme integral): obtained by dividing the
distance from the bottom of the fat herniation entry orifice to
the surface of the dermis, by the total thickness of the dermis.

IFO – Dermis’ Base/Entry Orifice (Índice Fundo da
Derme/Orifício de Abertura): obtained by dividing the distan-
ce from the bottom of the fat herniation entry orifice to the
surface of the dermis, by the diameter of the entry orifice of the
fat herniation.

This method allowed for the evaluation of alterations
that occurred in the dermis and subcutaneous tissue in the GL
area before and after the proposed treatment.
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Statistical Analysis
The Wilcoxon test was applied in the analysis of the der-

mic measures obtained through ultrasound before, and 30days
after the treatment, employing the software SPSS, version 13.

Any p values < 0.05 were considered statistically signifi-
cant for two related samples.

RESULTS
Clinical results
The evaluations of the morphological and sagging cha-

racteristics of the patients’ gluteal regions were carried out
through the comparison of photographs before, and 30 days
after the treatment. In these evaluations, the evaluator physicians
were able to correctly identify the pre-treatment and post-treat-
ment photographs in 100% of the cases, for the four treatment
sessions with unipolar RF  (which were rated using a photonu-
meric scale). Regarding the sagging, the evaluator physicians
determined a point on the scale at which the condition was
considered to have improved, using this reference point for all

eight patients. Regarding the morphology, there was improve-
ment of one point in the scale in four of the eight patients
(Figures 1 and 2).

Side-effects
The only side effect observed was moderate to intense

transient erythema, with resolution within one to two hours
after the treatment for all eight patients.

Laboratory tests
There werealterations in the pre-treatment exams. There

was no pattern of alteration or increase comparatively significant

in serum levels of cholesterol, HDL, LDL, VLDL or triglyceride
in any of the evaluation phases (Table 1).

Ultrasonography
The measurement of the dermis showed increased thick-

ness 30 days after the treatment—corresponding to three
months after the first session—in seven of the eight patients
treated. The greatest increase was 0.6 mm after four sessions, and
the smallest increase was 0.1mm, with a total mean initial thick-
ness of 2.22 mm and total mean final thickness of 2.45 mm
(Table 2). The entry orifice for the herniated fat was found in
three patients before the treatment. These orifices were not
detected in the post-treatment examination, indicating the the-
rapeutic efficacy of the therapy.

FIGURE 1: Righthand
side lateral photograph
before, and 30 days
after the treatment.
Improvement of 
sagging is observed in
the treated area 30
days after treatment

FIGURE 2: Left hand
side lateral photo
graph before, and 30
days after the treat
ment. Improvement
of sagging and 
morphology is obser
ved 30 days after the
last treatment.

EXAMINATION T1 T2 T3 T4
Total cholesterol <200mg/dl

HDL > 40mg/dl

LDL < 100mg/dl

VLDL < 30mg/dl
Triglycerides <150 mg/ dl

155,25 178 176,62 163,87

51 60,62 54,37 62,5

107,62 100,5 105,5 101,62

92,25 83,75 83 84,67

18,5 16,87 16,62 15,75

PATIENT PRETREATMENT DERMAL THICKNESS (mm) POSTTREATMENT DERMAL THICKNESS (mm)

1
2
3
4
5
6
7
8

Average

2,2 2,3
2,1 2,3
2,6 3,3
2,2 2,4
2,3 2,4
2,2 2,5
2,1 2,1
2,1 2,3
2,22mm 2,45mm

TABLE 1: Mean values of the study patients’ laboratory tests

TABLE 2: Dermal thickness before and after the treatment

T1  before the treatment
T2  before the 3rd session

T3  after the 3rd session
T4  after the treatment

A difference in the thickness of the dermis can be observed through ultrasound before
and after the treatment.

GRAPH 1: Dermal
measures
1) Before the
treatment
2) 30 days after
the treatment

DERMAL MEASURES
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Statistics
The statistical analysis based on the Wilcoxon test sug-

gested a positive effect in the dermal measures with statistical
significance p < 0.05, showing an increase in the dermal thick-
ness after four unipolar RF sessions (Figure 1).

DISCUSSION
Armenakas et al. 30 evaluated the efficacy and safety of

unipolar RF in the improvement of the appearance of GL
through a randomized, blind, and controlled study of 10 patients
with cellulite grades II to IV on the thighs. The patients recei-
ved up to six sessions of unipolar RF unilaterally (number of
sessions at the discretion of the investigator), with fortnightly
intervals. The thigh to be treated was chosen randomly, and the
results were evaluated through questionnaires administered to
the participants and to two blind evaluators, using photographs
and a new quantitative classification system for GL. Patients
were evaluated at one and three months after the treatment. All
patients responded to the treatment, suggesting that favorable
results that were clinically visible and measurable through a
scale, were maintained three months after the treatment. That
study—as well as the present study—has indicated unipolar RF’s
efficacy in the treatment of GL, despite the lack of an evaluation
based on an imaging method.

Goldberg et al.16 evaluated the efficacy of the unipolar
device (Accent RF System, Alma Lasers, Buffalo Grove, IL) in
30 patients with cellulite grades III and IV in the upper thigh.
All were treated with a total of six sessions, applied in intervals
of 15 days, and were evaluated before, and six months after the
treatment through clinical photographs, clinical measurements,
biopsies, MRI, and blood lipid tests. Twenty-seven patients had
clinical improvement. The average reduction in the circumfe-
rence of the leg was 2.45cm. Histological alterations were repor-
ted, evidencing dermal fibrosis, however no alterations were
observed in the treated patient’s MRI or lipid levels. That study
confirms the results obtained in the present study, showing effi-
cacy in the treatment of GL with unipolar RF, with an absence
of undesired effects on lipid metabolism. Nonetheless, the
MRI’s results recorded neither alteration in the adipose tissue
nor in skin layers, a diverse result from that obtained in the pre-
sent study. In the present study, the ultrasound evidenced a sig-
nificant increase in the dermal thickness in most patients and
the disappearance of the orifices generated by the herniation of
dermal fat, which would translate into a dermal strengthening
that would avoid the herniation of that layer, in turn suggesting
the effectiveness of the treatment used in the present study.

Although MRI is the gold standard for the assessment of
improvement in GL, 16 it is an expensive and difficult to access
method. As evidenced by the present study, the ultrasound can
be considered a good alternative method for the diagnosis and
evaluation of the therapeutic response to unipolar RF treat-
ment, for it allows the measurement of the dermis, the asses-
sment of the septa, and fat herniation into the dermis.

Del Pino et al.1 conducted a study with 26 healthy
women bearing visible bilateral GL grades I to III in both the
gluteal regions and/or thighs, who underwent two RF unipolar
sessions, with15-day intervals. The initial parameter was 150W
x 30sec = 4,500 joules = 91 J/cm2, with three consecutive pas-
ses in each area during each session. This energy level was
increased or decreased depending on the patient’s tolerance or
up until a temperature between 39º- 41ºC was reached in each
treated zone. The evaluation of the subcutaneous tissue’s thick-
ness in the thigh and gluteal region took place prior to the first
and second treatments, and 15 days after the second treatment
through ultrasound examination, with photographs being taken
to record the contour and superficial alterations. Measurements
of the distance between the stratum corneum and the Camper’s
fascia, and from the stratum corneum to the muscle were taken.
The authors evidenced that 68% of patients showed contraction
of approximately 20% in the volume. The study shows that the
use of ultrasound in the evaluation of results is a good, uncom-
plicated, and easy to access method, corroborating the present
study’s results.

Most studies use the measuring of the treated area’s cir-
cumference and the photographic evaluation as a method to
assess the response to proposed treatments.16,31 In the present
study, not only the morphology and sagging of the skin were
evaluated through a standardized clinical-photographic scale,
but also the alterations detected in the dermis and hypodermis
induced by the treatment with unipolar RF, contributing to an
advanced understanding of the mechanism of action of the
technique. Moreover, it was possible to assess the method’s safe-
ty through laboratory tests.

CONCLUSIONS
The authors of the present study believe that the treat-

ment with unipolar RF was effective for clinically improving
the appearance of the GL in the gluteal region and thighs, while
providing increased firmness and decreasing the skin’s wavy
appearance.

The increase in the dermal thickness and the reduced
number of herniations of the subcutaneous tissue into the der-
mis—observed in the ultrasound evaluation—contribute to the
understanding of the possible mechanisms of action of the uni-
polar RF, and corroborate the clinical effects observed.

The present study’s results lead to the conclusion that the
high-energy unipolar RF is an effective and safe method for the
treatment of GL in the gluteal region and thighs, with clinical-
ly visible results just one month after treatment, with few local
side effects, and an absence of serum alterations. l
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