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High-intensity focused electromagnetic field 
treatment for cellulite
Campo eletromagnético focado de alta intensidade para o 
tratamento da celulite

ABSTRACT
Introduction: High-intensity focused electromagnetic field treatment (HIFEM) uses low-frequency 
electromagnetic waves to induce supramaximal muscle contractions, causing muscle hypertrophy and 
reducing fat. 
Objective: To evaluate the effects of a HIFEM treatment for the improvement of cellulite on the but-
tocks. 
Methods: Thirty patients were divided into two groups that received eight or 12 HIFEM sessions on 
the buttocks for six weeks. We assessed the improvement in cellulite and the buttocks' global appearan-
ce through the Cellulite Severity Scale (CSS), the Global Aesthetic Improvement Scale (GAIS), and a 
satisfaction questionnaire. Changes in body composition were evaluated through bioimpedance and hip 
circumference measurements. 
Results: Patients from both groups improved the global appearance of their buttocks. Cellulite lesions 
of some patients improved, but for most patients, the improvement wasn’t great enough to change the 
grade on the Cellulite Severity Scale. Patient satisfaction was high and adverse events were few, minor, 
and transitory. 
Conclusion: The effects of HIFEM on cellulite are subtle, as this treatment modality cannot address the 
fibrous septa that cause the depressed lesions of cellulite. Nevertheless, HIFEM procedures can improve 
the buttocks’ global appearance, enhancing the patients’ subjective perception of their cellulite.
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RESUMO
Introdução: O tratamento com campo eletromagnético focado de alta intensidade (HIFEM) usa ondas eletromag-
néticas de baixa frequência para induzir contrações musculares, causando hipertrofia muscular e reduzindo a gordura 
subcutânea. 
Objetivo: avaliar os efeitos de um tratamento com HIFEM na celulite nos glúteos. 
Métodos: trinta mulheres foram recrutadas e randomizadas em 2 grupos que receberam 8 ou 12 sessões de HIFEM 
na região dos glúteos. A celulite foi avaliada utilizando a Cellulite Severity Scale, a Global Aesthetic Improvement 
Scale e um questionário de satisfação. Mudanças na composição corporal foram avaliadas com bioimpedância e medidas 
da circunferência do quadril. 
Resultados: a aparência global da região glútea das pacientes melhorou com o tratamento. Houve melhora na celulite 
de algumas pacientes, mas para a maioria a melhora não foi grande o suficiente para resultar em uma mudança de clas-
sificação na Cellulite Severity Scale. A satisfação foi alta e os eventos adversos foram poucos, não-graves e transitórios. 
Conclusão: os efeitos do tratamento com HIFEM na celulite da região glútea são sutis. Contudo, este tratamento é 
capaz de melhorar globalmente a aparência da região glútea, melhorando a percepção das pacientes sobre a gravidade 
de sua celulite.
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INTRODUCTION 
Cellulite is a skin condition characterized by depressed 

and raised lesions on the surface of the skin of the affected areas. 
Nurnberger and Muller originally described cellulite biomecha-
nics in their paper published in 1978: the depressed lesions re-
sult from thick subcutaneous fibrous septa, while the raised areas 
correspond to the projection of the underlying subcutaneous fat 
on the skin surface.1 Cellulite affects many women, presenting 
most frequently on the thighs and buttocks and negatively im-
pacting their quality of life.2,3

High-intensity focused electromagnetic field treatments 
(HIFEM) use low-frequency electromagnetic waves to induce 
supramaximal muscle contractions in the targeted areas, causing 
muscle strengthening and growth and lipolysis, thus reducing 
the thickness of the subcutaneous fat.4,5 These therapeutic effects 
act upon different causes of cellulite lesions and improve the 
overall appearance of the gluteal region.6,7

Given that HIFEM improves muscle tone, reduces sub-
cutaneous fat, and improves the overall aspect of the buttocks, it 
may be an effective cellulite treatment. This study aims to assess 
the efficacy and safety of the HIFEM treatment for improving 
the cellulite of the buttocks.

METHODS
Study type and location
It was a prospective, single-center, open-label trial. We 

recruited the participants at a research center in Porto Alegre, 
Brazil, and they provided written informed consent. This study 
followed the Good Clinical Practices, Declaration of Helsinki 
protocols. The local Ethics Committee of Associação Hospitalar 
Moinhos de Vento approved it.

The main inclusion criteria were patients aged between 
18 and 60 years, with moderate cellulite on the buttocks accor-
ding to the Cellulite Severity Scale (CSS),8 with cellulite grade 
2 or lower on each criterion of the same scale, and body mass 
index (BMI) between 18.5 kg/m2 and 29.9 kg/m2. Exclusion 
criteria included pregnancy or lactation, the presence of im-
planted metallic devices (e.g., cardiac pacemaker), active infec-
tions or open wounds on the treatment area, having undergone 
treatment for cellulite or weight loss less than 30 days before the 
study, or surgical procedure (e.g., liposuction, Subcision®) less 
than three months before the trial.

Thirty patients were randomized into two treatment 
groups with 15 patients each. Group 1 received eight treatment 
sessions (two sessions per week for four weeks) and Group 2 
received 12 treatment sessions (two sessions per week for six 
weeks). All the patients were evaluated at baseline (Visit 1), at 
week 5 (Visit 2, after receiving eight treatment sessions), and at 
week 7 (Visit 3, after completing 12 treatment sessions or two 
weeks after completing eight sessions, depending on the treat-
ment group). We ask patients not to change their usual dietary 
habits and workout routines for the study to avoid changes in 
body composition unrelated to the therapy.

The primary outcomes of this study were the reduction 
of at least one grade on the cellulite of the buttocks, as assessed 
by the CSS after eight and 12 treatment sessions, and the fre-
quency of adverse events. Secondary outcomes were the percen-
tage of patients improving on the Global Aesthetic Improvement 
Scale (GAIS), patient satisfaction, and changes in the percentage 
of lean mass and hip circumference.

Procedures and Methodology 
We used the T-Sculptor® (LMG, Laser Medical Group, 

Brazil) equipment for the HIFEM treatment. The therapy tar-
geted the gluteal region, especially the gluteus maximus muscle. 
Patients received 30-minutes treatment sessions twice a week, at 
least 48 hours apart. The equipment setting used the manufac-
turer’s treatment protocol “Combined Training II”, combining 
hypertrophy training and resistance training. The intensity of the 
treatment employed in each session was the highest one tolera-
ted by the patient.

We took photographs with a high-definition camera at 
all visits while the patients stood up straight, without voluntary 
contraction of the muscles of the gluteal region. The same trai-
ned evaluator took the pictures using the same camera settings, 
at the same place, distance, and lighting.

We assessed the cellulite of each buttock of the patients 
using the CSS,8 a photonumeric scale that rates the five main 
cellulite morphological features (depressions number, depres-
sions depth, clinical appearance of evidently raised lesions, flac-
cidity, and the Nurnberger-Muller cellulite classification scale). 
Each criterion is rated from 0 to 3, and their total sum classifies 
the cellulite as mild, moderate, or severe. A consensus between 
two investigators graded the cellulite by reviewing the high-de-
finition pictures of each patient. The investigators also filled out 
the GAIS after reviewing the pictures.  When filling the GAIS, 
the researchers focused on the improvement of cellulite. If the 
buttocks’ global appearance of a patient improved due to better 
contour and muscle tone, but there were no changes in cellulite, 
the investigators rated the patient as unchanged. We assessed pa-
tients’ body composition (weight, BMI, fat percentage, and lean 
mass percentage) through bioimpedance. Hip circumference was 
measured at the largest circumference around the buttocks using 
a measuring tape. Patients self-reported the adverse events, and 
the investigators assessed them at each visit. The patients also 
answered a satisfaction questionnaire at each visit after the be-
ginning of the treatment.

Statistical analysis
We chose a convenience sample of 30 patients for this 

study. Parametric data were described as mean ± standard devia-
tion (SD), and non-parametric data were described as the me-
dian and interquartile range (IQR). We didn’t conduct statistical 
hypothesis testing because the population studied was a small 
non-probability sample.
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RESULTS
Twenty-nine of thirty patients completed the study. The 

dropout was one participant who found out she was pregnant 
the week after she was enrolled, before receiving the treatment. 
She was excluded from the data analysis. Table 1 shows the de-
mographic data of the participants. 

All patients enrolled in the study had moderate cellulite 
according to the CSS, and by the end of the study, they were all 
still classified as having moderate cellulite. No patient improved 
their grades of depressed lesions number, clinical appearance of 
evidently raised lesions, or Nurnberger-Muller cellulite classi-
fication scale. After Visit 3, one patient from group 1 improved 
their grade of flaccidity or laxity by one point on both buttocks, 
and another patient in the same group improved the grade of 
depression depth by one point on both buttocks. One patient 
in group 2 improved the grades of flaccidity and depression 
depth by one point on both buttocks. We observed no differen-
ces when comparing treatment groups. Figures 1 and 2 repre-
sent the best and average response to the treatment in our study, 
highlighting the improvements in flaccidity and body contour 
resulting from the HIFEM treatment.

We observed no significant changes in patients’ lean mass 
and hip circumference percentages (Figures 3 and 4). The pa-
tients’ weight also remained stable throughout the study. One 
outlier from group 1 lost 5.5% of weight after the treatment, and 
one outlier from group two gained 4.3% of weight. All other 
participants lost or gained less than 3% of their body weight 
throughout the study. Before the treatment, the patients’ mean 
weight was 64.5 kg (±7.9 kg). After eight treatment sessions, the 
mean weight remained roughly the same: 64.4 kg (±8.0 kg). The 
mean weight of the group that received 12 treatment sessions 
changed from 67.9 kg (±7.7 kg) to 67.7 kg (±7.5 kg), also a 
negligible change. The mean change in weight after eight treat-
ment sessions was -7.1 g (±996 g), and after 12 treatment ses-
sions, it was -200 g (±896g). Given that in all previous compa-
risons the standard deviation was higher than the change in the 

mean by a fair margin, we considered the differences in weight 
in all groups minor and not attributed to treatment effects, as 
we could establish no positive or negative trends. Table 2 shows 
the results of the GAIS, and Table 3 presents the results of the 
satisfaction questionnaire. 

The only adverse event reported by the patients was mild 
pain, which occurred in only two subjects (7%). In both cases, 
the adverse event was resolved in less than 24 hours. 

DISCUSSION 
Subcutaneous fat has paradoxical effects on cellulite. Li-

polysis can improve cellulite lesions, especially the raised ones, 
as they result from the tension forces that the subcutaneous fat 
applies to the skin. The reduction of subcutaneous fat, on the 
other hand, has a deflation effect that worsens cellulite by aggra-
vating skin laxity. 

The most frequent cellulite lesions are depressions caused 
by rigid subcutaneous septa that pull the skin down9 and that 
can be treated by currently available Subcision® techniques.10-12 
These rigid subcutaneous septa exert more traction if there is 
raised tension in subcutaneous space by increased fat, fillers, or 
muscle mass.

The effects of the HIFEM treatment in increasing muscle 
mass and decreasing subcutaneous fat by lipolysis, although dis-
crete, are well-documented.4,6,7,13 Theoretically, this therapy can 
improve cellulite by reducing the thickness of the fat projections 
that cause the cellulite raised lesions by improving the buttocks’ 
muscle tone. 

Reduced subcutaneous fat may neutralize the lifting ef-
fect of the increased muscle mass caused by HIFEM treatments. 
Both outcomes improve cellulite different lesions that not always 
coexist in the same patient. In this case, the results are antagonists. 
The reduction of subcutaneous fat causes some deflation degree, 
improving the discrete, superficial raised cellulite lesions on the 
buttocks,2 but at the cost of worsening skin laxity. Increased mus-

Table 1: Demographic data of the participants
Group 1 Group 2 Group 3

Age (Mean ±SD) 41 (±11.4) 34.5 (±10.6) 37.6 (±11.2)

BMI (Mean ±SD) 23.6 (±2.2) 25 (±2.6) 24.3 (±2.5)

Ethnicity
Caucasian 13 (93%) 13 (87%) 26 (90%)

Multiracial 1 (7%) 2 (13%) 3 (10%)

Phototype

I 1 (7%) - 1 (3%)

II 2 (14%) 2 (13%) 4 (14%)

III 9 (65%) 7 (47%) 16 (55%)

IV 2 (14%) 6 (40% 8 (28%)

Smoking - 2 (13%) 2 (6%)
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Figure 1: Best response to the treatment. After 12 sessions, there was an improvement in the grade of flaccidity (top-row 
pictures). The gluteal sulcus, initially evident in >50% of the horizontal length of the buttocks, diminished to <50% after the 
treatment. The aspect of depressed cellulite lesions improved, but not enough to represent a change of grade in the CSS.

The bottom row highlights the changes in body contour

Figure 2: Average response to the treatment after 12 sessions. The buttock's crease and the clinical aspect of the cellulite 
lesions were improved, but not enough to represent a change of grade in the CSS. The bottom row highlights the changes 

in body contour
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cle mass, on the other hand, enhances the volume and causes some 
lifting of the buttocks, also improving some superficial cellulite le-
sions and cutaneous laxity. These antagonistic mechanisms explain 
the subtle treatment effects on cellulite found in this study.

In this study, patients demonstrated and perceived the 
increased muscle mass more than the lipolytic effect. However, 
the CSS didn’t have the required sensitivity to detect such small 

changes in the cellulite appearance. Only a few patients enhan-
ced their CSS scores, and only a small percentage improved in 
the GAIS assessment (Table 2). The cutaneous fibrous septa, 
which pull the skin surface down, mainly cause the cellulite de-
pressed lesions.1,2 However, HIFEM treatments do not affect the 
fibrous septa. Nevertheless, the increased muscle mass and the 
lipolytic effect could slightly improve cellulite.

Figure 3: Boxplot of the percentage 
of lean mass of the trunk (Median, 
IQR, and Min-Max) 

Figure 4: Boxplot of the hip circum-
ference (Median, IQR, and Min-
Max)
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It’s noteworthy that the perception of the patients regar-
ding the cellulite on their buttocks was different from the per-
ception of the evaluators. More than 90% of patients from both 
groups improved buttocks’ global appearance after the treatment. 
While the evaluators registered a cellulite improvement in less 
than 30% of the patients, 64% of patients in group 1 and 73% 
in group 2 reported an improvement in cellulite after the treat-
ment. This discrepancy most likely results from the fact that the 
HIFEM treatment, even when not directly improving the cel-
lulite lesions, can improve the buttocks’ overall appearance. This 
progress in the global appearance of the region leads the patient 

Table 2: GAIS
Group 1 Group 2

Visit 2 Visit 3 Visit 2 Visit 3

Score

Very improved - 7% - 7%

Improved 7% 22% 27% 13%

Unchanged 86% 71% 73% 73%

Worsened 7% - - 7%

Table 3: Patient satisfaction questionnaire
Group 1 Group 2

Visit 2 Visit 3 Visit 2 2 Visit 3

Cellulite 
improvement

Unaltered 36% 36% 20% 27%

Mild improvement 50% 43% 47% 27%

Improvement 14% 14% 33% 40%

Marked improvement - 7% - 6%

Improvement in 
the global 

Unaltered - 7% 6% 6%

appearance of the 
buttocks

50% 43% 20% 20%

Improvement 43% 36% 61% 47%

Marked improvement 7% 14% 13% 27%

Reduction in localized fat (% of “Yes”) 29% 36% 40% 47%

Improvement in muscle tone (% of “Yes) 100% 100% 93% 100%

Treatment
satisfaction

Unsatisfied 7% 7% - -

Indifferent 14% 14% - 6%

Satisfied 75% 68% 73% 47%

Very satisfied 14% 21% 27% 47%

Percentage of 
patients who 
would repeat the
treatment

21% 29% 13% 60%

to think that their cellulite has also improved, even when the 
evaluators don’t report any changes in the cellulite of that area 
as evaluated by CSS or GAIS. It highlights that the patient’s per-
ception of their cellulite doesn’t depend solely on the objective 
grade of the cellulite lesions and that treatments that improve the 
buttocks’ overall appearance also improve the patient’s percep-
tion of their cellulite.

Many authors have described the effects of HIFEM on 
raising muscle tone and mass.6,7,13,14 However, the authors didn’t 
find a statistically significant difference in the lean mass percen-
tage after the treatment. As the bioimpedance device used in the 
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evaluation grouped the muscles of the gluteal region with all 
the muscles of the trunk when performing this evaluation, the 
absolute improvement of lean mass in the buttocks was too small 
when considering all the muscles in the trunk. However, it’s no-
teworthy that 100% of the patients reported improvement in 
muscle tone, and 41% reported a fat reduction. Our results also 
showed no difference in the median hip circumference, probably 
because the improvement in the lean mass and the reduction in 
localized fat balanced each other, leading to no changes in the 
hip circumference despite the improvement in body contour 
and muscle tone.

CONCLUSION 
The HIFEM technologies target muscles, improving 

muscle mass. Some cellulite lesions of the buttocks can improve 
with increased volume of the buttocks. This therapeutic moda-
lity applied to gluteus muscles can improve the buttocks’ global 
appearance mainly by enhancing buttocks contour, improving 
the patient’s subjective perception of their cellulite. l
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