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Reducdo de medidas corporais apds nove sessbes de tratamento com
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ABSTRACT

Introduction: Low level laser therapy has been considered a non-invasive treatment alter-
native to body remodeling and fat tissue reduction.

Objective:To evaluate the efficacy of low level laser therapy in reducing body circumferen-
ce measures and subcutaneous adipose tissue of the abdomen and hips areas.

Methods: An open, prospective, monocentric study was performed including 25 women
with localized fat on the hips and abdomen. Nine sessions of low level laser therapy were
performed over 3 weeks. The participants were assessed at baseline and at 1,4 and 12 weeks
after treatment. Assessment of weight and body circumferences, lipid profile tests and MR1
were performed.

Results: The abdominal circumference measurements showed a significant reduction up
to 12 weeks after the treatment. Participants showed a more marked reduction in the hips
region one week after the last session. Also one week after the completion of the treatment,
80% of the participants considered that the treatment improved their body contour. There
was absence of reports of adverse events related to the treatment.

Conclusion: Low level laser therapy is safe and effective in reducing the circumference
measurements, particularly in the abdominal region.

Keywords: low-level light therapy; subcutaneous fat; magnetic resonance imaging; laser
therapy; abdominal subcutaneous fat

RESUMO

Introducdo: A terapia com laser de baixa intensidade tem sido considerada alternativa ndo invasiva
para remodelamento corporal e redugio do tecido subcutdneo.

Objetivo: Avaliar a eficicia do laser de baixa intensidade na redugdo de medidas corporais e do tecido
adiposo subcutdneo da regido do abdémen e do quadril.

Meétodos: Estudo aberto, prospectivo, unicéntrico incluiv 25 mulheres com aciimulo de gordura localiza-
da na regido do quadril e abdémen. Nove sessées de low level laser therapy foram realizadas ao longo
de trés semanas. As participantes foram avaliadas no basal e em 1, 4 e 12 semanas apés o tratamento.
Aferigdo de peso e medidas de circunferéncia corporal, exames de perfil lipidico e de ressondncia magné-
tica_foram realizados.

Resultados: As medidas de circunferéncia abdominal apresentaram redugio significativa até 12 se-
manas apos o tratamento. Na regido do quadril, as participantes apresentaram redugdo mais marcante
uma semana apés a tltima sessao. Também uma semana apés a finalizagio do tratamento, 80% das
participantes consideraram que o tratamento melhorou o contorno do seu corpo. Nenhum evento adverso
relacionado ao tratamento foi relatado.

Conclusées: O tratamento com a low level laser therapy ¢é seguro e eficaz na redugdo das medidas de
circunferéncia, principalmente na regido abdominal.

Palavras-chave: terapia a laser de baixa intensidade; gordura subcutdnea; imagem por ressondncia
magnética; terapia a laser; gordura subcutdnea abdominal
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INTRODUCTION

The search for non-invasive cosmetic treatments for body
remodeling has increased in recent years, due to the fact that
these treatments are associated with low frequency of adverse
events and complications. Many lasers have been used to treat
localized fat and, more recently, low level laser therapy (LLLT)
has been reported as an alternative to reduce the body’s mea-
sures, by reducing the hip’s, thigh’s and waist’s circumferences.

The mechanism of action of LLLT was the object of
some studies, however it is deemed as controversial.! The main
hypothesis is linked to the formation of pores in the plasma
membrane of adipocytes previously irradiated with LLLT, as
demonstrated by Neira ef al. ? in an in vitro study. Electron mi-
croscopy images showed particles of fat coming out of adipo-
cytes, while cells in the interstitial space remained untouched.?
Corroborating this hypothesis of Neira, the in vitro results ob-
tained by Caruso-Davis et al. * showed that there is not lysis of
adipocytes and that there is extravasation of whole triglycerides
from the adipocytes’ interior. Jankowski et al. * have questioned
these hypotheses recently, suggesting an effect on lipid metabo-
lism, possibly involving some autocrine systemic action.

Results obtained from different studies have report-
ed LLLT’s effectiveness in the reduction of body measures,***
which supports the use of this technology as a non-invasive alter-
native to body remodeling and reduction of subcutaneous tissue.
However, up until now few studies used objective methods for
determining the subcutaneous tissue’s thickness before and after
treatment with LLLT**' In addition to the effects in the body’s
circumference, authors suggest that LLLT is able to improve the
lipid profile, reducing the levels of serum cholesterol.''?

The objective of the present study was to evaluate the ef-
fectiveness of a 635nm LLLT device (Zerona®, Erchonia Med-
ical Inc., Melbourne, USA) in the reduction of the body’s mea-
sures and subcutaneous adipose tissue in the abdomen and hips
of women. Moreover, the studied individual’s lipid profile was
also evaluated before and after treatment with LLLT.

METHODOLOGY

An open, prospective, single-center study was carried out
at the Centro Brasileiro de Estudos em Dermatologia (Brazil-
ian Center for Research in Dermatology), Porto Alegre (RS), Brazil,
having been previously approved by the Research Ethics Com-
mittee of the Associacio Hospitalar Moinhos de Vento. The main
inclusion criteria were: female gender, aged between 18 and 60
years, body mass index (BMI) between 18.5 and 29.9kg /m?, fat
accumulation located in the hip region and abdomen, and avail-
ability to maintain stable weight throughout the study period
with a maximum acceptable variation of £ 5% of the total body
weight. The main exclusion criteria were: pregnancy, lactation
or intention to become pregnant during the study period; to
have undergone other treatments to reduce body measures in
the 30 days preceding the study and during the study; tanned
skin or intention to expose the studied body site to the sunlight,
to undergo artificial tanning or use tanning creams and / or
self~tanning products during the study; to begin intensive prac-
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tice of sport during the study or to go through a major change
regarding the practice of sports during the study, or in the three
months prior to the start of the participation in the study.

The treatment was performed in the hip and abdomen
region of all patients included in the study with the device Ze-
rona® (Erchonia Medical Inc., Melbourne, USA). This device
has been approved for cosmetic use in 2010 by the Food and
Drug Administration (FDA) and in 2013 by the Agéncia Na-
cional de Vigilancia Sanitiria — ANVISA (the Brazilian National
Health Surveillance Agency). It is composed of two fixed (central)
heads and four movable (lateral) heads, each containing a source
diode laser (Figure 1). The emitted wavelength is 635nm, with a
potency of 17,5mW per head. The adopted protocol was three
sessions per week for three weeks, totaling nine sessions. The
protocol allowed the possibility of missing only one session. In
each session, the patients received the laser application in the
supine position for 20 minutes and in the prone position for 20
minutes. The fixed diode sources were positioned on the line of
the umbilicus, while the mobile sources were positioned on the
body’s side: two in the flanks’ region and two in the hip’s region,
with all being positioned parallel to the patients’ body’s surface.

Each participant attended four evaluation visits: a selec-
tion visit (baseline), and at 1, 4, and 12 weeks after treatment
(W1, W4 and W12). In the selection visit, after obtaining the
participant’s consent, the researchers carried out a physical ex-
amination, including measurement of weight, clinical evaluation
and checking of inclusion and exclusion criteria. The patients
were then scheduled to undergo examination of lipid profile
and MRUI. Clinical evaluations with body circumference mea-
surements were performed in all visits. Lipid profile tests were
performed at baseline and at S1.

The MRI was performed at baseline and 12 weeks after
treatment (W12).

b T

FIGURE 1: Low level laser Zerona® (Erchonia Medical Inc., Melbourne, USA)
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Abdomen and hip circumferences measurement

Three circumference measurements were performed in
the hip: one at the point of greatest circumference and the other
two 10 and 15cm below the iliac crest. Two circumference mea-
surements were performed in the abdomen: one at the point of
greatest circumference and the other at the umbilicus’ height. In
order to standardize the measures at the points of greatest cir-
cumference, it was decided that the point’s height to the ground
should be measured and recorded in the medical records at base-
line, and used as a parameter in the subsequent visits.

Adipose tissue’s thickness

Ten of the 25 patients were invited to sequentially un-
dergo the MRI, with five undergoing the scan in the abdom-
inal region and the other five, in the hip region. The device
1.5 Tesla closed bore scanner (Magnetom Essenza, Siemens, Er-
langen, Germany) was used to obtain the MRI images in T1.
The measurement of the subcutaneous adipose tissue’s thickness
was performed on the images with the assistance of pre-defined
anatomical markers. In the hip region, the anatomical point de-
fined for the reproduction of images was the femur’s head at its
greatest circumference. In the abdomen, the chosen point was
the umbilicus.

The thickness of the subcutaneous adipose tissue was
measured on the right and left sides, in millimeters (mm), using
the Syngo software (Siemens, Erlangen, Germany). An indepen-
dent radiologist physician performed the evaluations before and
after the treatment.

Statistical analysis

Demographic descriptive data for the population with
intention to treat were analyzed.

The results obtained with the evaluations regarded the
population from a protocol standpoint. The categorical variables
were expressed as percentages, while the quantitative variables
were expressed in mean * standard deviation. The differences
between cholesterol and triglyceride levels pre and post-treat-
ment were tested with the t-test for paired samples, while the
differences in body weight and corporal circumference mea-
surements were tested with ANOVA for repeated measurements.

RESULTS

Having signed the Consent Term, 32 patients were evalu-
ated, and 25 were included. Twenty patients completed the study,
with 4 having dropped out due to lack of availability to attend
all visits, and 1 participant was excluded for exceeding the limit
of the allowed body weight variation (+ 5%).

Demographic data of the included patients are described
in Table 1. The patients’ average age was 42 + 10.4 years [vari-
ation: 22-59] while their BMI was 24.1 + 2.5kg /m? Most of
the patients had Fitzpatrick skin phototype III (60%) and re-
ported the use of hormonal contraception (68%). On average,
the weight of the patients who completed the study remained
stable over the assessment timepoints, with a maximum variation
of 0.4kg between the baseline and the last evaluation (p> 0.05).
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The abdominal circumference measurements at the great-
est circumference and the umbilicus’ height were significantly
reduced in up to 12 weeks after the treatment (p = 0.001 and
p <0.001, respectively), as shown in Graph 1. In addition to the
statistical improvement, clinical and aesthetics improvement with
visually perceptible reduction of measures, was observed in W12
as compared to the baseline (Figures 2 and 3). Nevertheless, an-
alyzing the hip’s measures, it was possible to observe a reduction
trend in the body circumference at the points located at 10cm
and 15cm below the iliac crest, only between the baseline and
S1 (Figure 2). This reduction was not maintained throughout the
study period.

The 4 patients whom had their hip regions evaluated by
MRI and have completed the study showed a decrease in the
subcutaneous adipose tissue’s thickness in the point measured on
the right side. On the left side, 2 patients showed a decrease in
the subcutaneous adipose tissue’s thickness and other 2 present-
ed the same measurements pre- and post-treatment (Table 2). In

TABLE 1: Demographic data

N =25
Mean age (years; mean + SD) 42 £10,4
BMI (kg/m? mean * SD) 24,1+25
Fitzpatrick’s phototype n (%)
I 7(28)
1 15 (60)
v 3(12)
Smoking n (%)
Yes 1(4)
No 24(96)
Contraceptive method n (%)
Hormonal 17(68)
Vasectomized partner 1(4)
Surgically sterile 2(8)
Sexually inactive 1(4)
Not applicable (menopause) 4
(16)
Previous pregnancy n (%)
o 12 (48)
1 3(12)
2 4(16)
3 4(16)
4 2(8)
Lipid profile (mg/dL)
Total Cholesterol 196,6 * 31,6
HDL Cholesterol 62,2 £16,1
LDL cholesterol 19 + 28,6
Triglycerides 77,1+38,3

DP: desvio-padrio; IMC: indice de massa corporal = DP: standard
deviation; BMI: body mass index
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Abdominal circumference (cm)

GRAPH 1: Abdominal circumference
measurements (cm) throughout the
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the abdomen region, 3 of the 5 patients evaluated had a decrease
in the thickness of the subcutaneous adipose tissue in both sides
(Table 3). There was absence of reports of adverse events linked
to the treatment by the patients, whose lipid profile did not sig-
nificantly change after the treatment (Table 4).

A week after the completion of the treatment, 80% of the

512 study. Measurements of the abdomi-
nal circumference were taken in two
points in all patients

FIGURE 2: Abdominal region of 36 year-
-old patient before the treatment (a, c)
and 12 weeks after end of treatment (b,
d). There is improvement in the body
contour and reduction of measures. The
patient’s body weight remained stable
throughout the study (BMIbaseline =
22.4 kg/m2, BMIS12 = 22.3 kg/m2)

patients felt that it improved their body contour, 75% noticed re-
ductions in their measures and would undergo the treatment again,
and 65% said they were satisfied. Twelve weeks after the end of the
treatment, 55% of the patients noticed improvement in their body
contour, 50% observed a reduction in the measures and were satis-
fied with the treatment, and 75% would undergo it again.

Surg Cosmet Dermatol 2016;8(3):210-6.
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FIGURE 3: Dorsal view photographs
of a 22 year-old patient before the
treatment (a) and 12 weeks after
completion of the treatment (b).
There is improvement in the body
contour and reduction measures.
The patient’s body weight remai-
ned stable throughout the study
(BMlIbaseline = 27.3 kg / m?, BMIS12
= 26.9kg/m?)
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GRAPH 2: Measurements of the hip’s
% circumference (cm) throughout the
Basal 51 5 512 study. Measurements were taken in
—s—Point of greatest circumference ~ ===10 cm below the iliac crest ~+=15 cm below the iliac crest three anatomical points throughout
the study in all patients
DISCUSSION

The present study evaluated the effects of a LLLT
nine-session protocol for improving the body contour, reducing
measures and the fat thickness in the abdominal and hip regions.
The patients showed a significant decrease in abdominal mea-
sures after the treatment, with permanence of the outcome for
up to 12 weeks after the last session. In the hip region, however,
it was not possible to observe the same pattern in the reduction

Surg Cosmet Dermatol 2016;8(3):210-6.

of measures: the patients had a more marked reduction one week
after the last session, maintaining it throughout the study period.

Reductions in the body’s circumference measurements
have already been described by other researchers.*>®!> Most au-
thors have reported the use of the treatment in question in the

3,5,6,8

abdominal region with significant effects in up to 2 weeks af-

ter its completion. In the present study, the outcomes were main-
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TABLE 2: Subcutaneous adipose tissue’s thickness measurements taken

by MRI in the hip region, described by patient

Right side Left side
Patient Baseline Si2 Baseline Si2
N=5 N=5 N=5 N=5
001 5.6 5.3 5 5
005 4 3.9 3.9 3.9
007 6.7 6.5 6.2 6.1
013 5.5 5.2 5.5 5.1

Results expressed in cm

TABLE 3: Subcutaneous adipose tissue’s thickness measurements taken

by MRI in the abdominal region, described by patient

Right side Left side
Patient Baseline Si2 Baseline Si2

N=5 N=5 N=5 N=5
002 2.5 2 2.3 1.9
006 3.1 3.1 3 3.4
009 1.6 1.5 1.4 1.2
o15 2.6 2 2.3 2
016 3.6 3.4 3.3 3.3

Results expressed in cm

TABLE 4: Lipid profile of patients before and after treatment with LLLT

Baseline S1 p*
N=20 N=20
Total cholesterol 203,9 £28,4 199,9 £ 31,6 > 0,05
HDL cholesterol 65,7 +15,8 62,2 12,1 > 0,05
LDL cholesterol 121,9 + 28,1 121,8 £ 34,0 > 0,05
Triglycerides 81,6 + 40,6 79,6 +28,4 > 0,05

Results Expressed in mg / dL

tained for a considerably longer period in the abdominal region
than previously described, while results in the hip region was sim-
ilar to those found in the literature. Previous publications®>¢%!3
describe the use of protocols with fewer treatment sessions.

McRae and Boris assessed the correlation of weight vari-
ation with decreases in body circumference measurements. Al-
though the reduction in weight was significant, the authors de-
scribe a weak correlation between changes in weight and body
circumference measurements." In the present study, the weight
variation observed in the evaluated patients was not statistically
significant.
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The decrease in the thickness of subcutaneous adipose
tissue measured by MRI was observed in most of the evaluat-
ed anatomical points in both the abdominal and hip regions.
Due to the small number of patients assessed, these data were
not statistically evaluated. Magnetic resonance imaging is a safe,
effective and reproducible method for the evaluation and quan-
tification of body fat.'*'® This technique creates a good contrast
between the body’s diverse soft tissues, providing accurate imag-
es for measuring the adipose tissue’s thickness.

Jankowski et al.* carried out a double-blind randomized
study, which included the assessment of the subcutaneous adi-
pose tissue’s thickness after treatment with LLLT (6 sessions over
2 weeks). Nonetheless, these authors used ultrasonography as
the assessment methodology. The found data suggest that the
decrease in the tissue’s thickness would be related to the patients’
different physical activity habits, however the study is inconclu-
sive since this factor was not controled.* In addition, the pres-
ence of physical activity was not controlled in the present study,
where the criterion established for patients was that changes in
health habits should not occur.

In line with the data reported by other authors®”!*
the occurrence of adverse events linked to the treatment was
not verified in the present study. Like Savoia et al.'” observed,
there were not significant changes in serum cholesterol and
triglycerides in the present study. Savoia ef al. suggest that the
combination of LLLT with vibration therapy can have led to
an increase in the basal metabolism and ensuing consumption
of the lipids mobilized from the adipose tissue.'” In the present
study, however, LLLT was not associated with any other proce-
dure or therapy. The results obtained reinforce the hypothesis
that mobilization of LLLT activated fat does not result in higher
cholesterol levels. Likewise, the treatment did not result in the

reduction of these levels, as suggested by different autores.!!,'?

CONCLUSIONS

In the present study, it was possible to observe that LLLT
was effective in reducing the body’s circumference measure-
ments, particularly in the abdominal region. The treatment was
proven safe according to the used protocol, without changes
in the cholesterol and triglyceride levels, with absence of oth-
er adverse events linked to the treatment. Other studies with
controlled parameters — including the daily practice of physical
activity — are needed to confirm the eftectiveness of LLLT in
reducing body measures. @

Surg Cosmet Dermatol 2016;8(3):210-6.
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