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Abstract

Objectives: this study evaluates the safety and efficacy of a 1060 nm laser device, utilizing electric stimulation in conjunction with laser for
the treatment of trochanters adiposity in female patients.

Methods: A non-invasive system combining four independent 1060-nm laser applicators with integrated electrical stimulation was
evaluated in 16 female patients. Applicators were symmetrically placed on the trochanteric region using elastic bandages and conductive gel.
Patients underwent four 30-minute sessions at 2-week intervals; alternating treatment areas resulted in two sessions per site. Outcomes (BM],
photography, bioimpedance, circumference, and ultrasound) were assessed at baseline, during treatment, and at 1- and 3-month follow-ups,
using standardized measurement protocols.

Results: All patients completed treatment and follow-up. BMI remained stable (22.6 + 1.6 kg/m? at baseline to 23.2 1.6 kg/m? at 3 months),
with a transient increase at 1 month. Ultrasound showed a significant reduction (p<0.001) in adipose tissue of the trochanter and gluteus. Mean
fat thickness decreased from 42.1 + 3.5 at baseline to 32.7 + 4.7 mm at 3-months follow-up in the trochanteric area and from 26.4+ 2.7 at baseline
to 17.4 + 3.3 mm 3-months follow-up in the gluteal region. Bioimpedance showed improved phase angle (6.5° to 7.0°), reduced fat mass, and
increased body cell mass. Mild transient hardening occurred in 3% of treatments.

Conclusion: The combination of 1060 nm laser and electrostimulation appear to provide a synergistic effect, promoting fat reduction
alongside increased muscle tone and improved body composition.
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Abbrevistions: EMS: Electrical Stimulation; BMI: Body Mass Index; BIA: Bioelectrical Impedance Analysis; PhA: Phase Angle; BCM: Body
Cell Mass

Introduction

pose tissue some months after treatment, with an overall patient
satisfaction rate exceeding 80% [1,2]. These procedures offer
psychological benefits that add to the instrumental and postural

The demand for non-invasive treatments for body contouring
of the buttocks and trochanter area has seen significant growth,
with an increasingly widespread demand among young women.
This trend is driven by the need to safely sculpt the body, without
resorting to the lengthy recovery times associated with cosmetic
surgery. The risk-benefit ratio of non-invasive techniques can also

improvements, significantly reducing anxiety related to perceived
defects and alleviating stress, resulting in increased subjective
well-being and an improved quality of life for patients [3].

benefit from the possibility of combining a targeted reduction of
localized fat deposits with simultaneous muscle toning, resulting
in increased gluteal muscle thickness and reductions in the adi

The use of non-invasive energy-based devices is grounded in
principles analogous to structured exercise regimens: aerobic ac-
tivity and short targeted sessions primarily reduce fat, while re-
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sistance training is essential for maintaining muscle mass [4]. The
1060 nm laser wavelength has been shown to be both effective
and safe in delivering energy to the fat under the skin, reducing
fat in men and women, in different areas such as abdomen and
trochanters [5]. Muscle stimulation has also been shown to be safe
and effective in increasing muscle trophism [6] and, at the same

time, a reduction of adipose tissue over the stimulated muscles
[7]. In this context, an evaluation was conducted to ascertain the
safety and efficacy of a 1060 nm laser device, utilizing electric
stimulation in conjunction with laser in the same applicator for
the treatment of trochanters adiposity in female patients.
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Figure 1: Scheduling of treatments and follow-up visits. Please note that alternate areas are treated at each session, with retreatment every
two sessions. The asterisk indicates the location where the ultrasound and circumference are measured.
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Figure 2: Cumulative trend of Body Mass Index (BMI) in the various subsequent checks.
J

How to cite this article: Alessandro L, Jorilda B, Irene F,Tiziano Z. Remodeling of the Female Trochanter and Gluteus Using Infrared 1060 nm Laser and
Electrostimulation Techniques. An Ultrasound and Bioimpedance Evaluation. J Phy Fit Treatment & Sports. 2026; 11(5): 555830.
DOI: 10.19080/JPFMTS.2026.11.555830


http://dx.doi.org/10.19080/JPFMTS.2026.11.555830

Journal of Physical Fitness, Medicine & Treatment in Sports

Material and Methods

A novel non-invasive system featuring four independent
1060-nm laser applicators with integrated electrical stimulation
(EMS) electrodes, sapphire cooling windows, and a 60 x 40 mm
aperture (PHYSIQ 360, DEKA M.E.L.A. srl, Calenzano, Italy) was
evaluated in this study. Symmetrically positioned on the trochan-
teric region of 16 female patients (mean age: 42.2 + 9.1 years), the
applicators were secured with elastic compression bandages over
a transparent conductive gel. Patients underwent four 30-minute
treatments in a supine position at 2-week intervals, during which
they were required to maintain stable dietary and exercise regi-
mens. While the full regime comprised four sessions, alternating
anatomical zones between consecutive visits meant that each dis-
tinct region received only two treatments (Figure 1).

Laser energy profiles and EMS intensities were customized
to the thickness of each patient’s subcutaneous fat, targeting a
mild-to-moderate subjective pain threshold and robust, tolerable
muscle contractions. Safety and efficacy were monitored through
systematic adverse event tracking and objective parameters as-
sessed at baseline (T0), before sessions three (T1) and four (T2),
and at 1- and 3-month post-treatment (T3 and T4). These out-
come measures included Body Mass Index (BMI), standardized
clinical photos, Bioelectrical impedance analysis (BIA), trochan-
teric circumference, and high-resolution ultrasonography, with
circumference and ultrasound scans strictly replicated at fixed
distances from specific anatomical landmarks to ensure maxi-
mum reproducibility.

Results

All patients completed treatment and follow-up visits. Pa-
tients’ BMI remained unchanged, with a slight increase at T3 and
subsequent decrease at T4, from a mean value of 22.6 + 1.6 kg/
m?2 at baseline to 23.6 + 1.7 kg/m2 at the 1-month follow-up (T3)
and to 23.2 * 1.6 kg/m2 at the 3-month follow-up (T4), as shown
in Figure 2. Instead, ultrasound observations showed a significant
reduction (p<0.001) in adipose tissue of trochanters and glute-
us between baseline and the 3-month follow-up. Each measured
point showed an improvement, as illustrated in Figures 3 and 4.
The trochanter area decreased from a mean initial fat thickness
(TO) of 42.1 + 3.5 mm to a value of 32.7 + 4.7 mm at 3-months
follow-up (T4), with a mean reduction of 22% and a maximum
reduction of 22.9 mm.

The gluteus area decreased from a mean initial fat thickness
(TO) of 26.4 + 2.7 mm to a value of 17.4 + 3.3 mm at 3-months
follow-up (T4), with a mean reduction of 34% and a maximum
reduction of 12.8 mm. Figure 5 shows an ultrasound example
of the left trochanter and gluteus of a patient with noticeable
improvement already during the course of treatment. Figure 6
shows an ultrasound example of the left gluteus of a patient at dif-
ferent stages of follow-up with a late but significant improvement
after the treatment sessions. While Figures 7, 8 and 9 show two
photographic examples of the treated patients monitored at the
third month after treatment. The culotte circumference decreased
from an initial mean value (T0) of 101.4 + 4.3 cm to a 3-month
follow-up value (T4) of 100.1 + 4.6 cm, with a maximum reduction
of 2.0 cm, as shown in Figure 10.
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Figure 3: Trend of adipose tissue thickness in the trochanter area in various controls.
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Figure 4: Trend of adipose tissue thickness in the gluteus area in various controls.

Figure 5: Ultrasound of the left trochanter (line A) and left gluteus (line B) of a patient with noticeable improvement already during the
treatment sessions (since T2).
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Figure 6: Ultrasound of the left gluteus of a patient at different stages of follow-up with a late but significant improvement after the treatment
sessions (T4).

Figure 7: Example image of a patient, before treatment (TO) and 3 months after the last treatment (T4) with evident increase in gluteal
muscle tone.
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Figure 8: Example image of a patient, before treatment (T0) and 3 months after the last treatment (T4) with evident increase in gluteal
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Figure 9: Example image of a patient, before treatment (TO) and 3 months after the last treatment (T4) with remodeling of the trochanter
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Figure 10: Cumulative trend of the circumferences of culotte in the various subsequent checks.
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Figure 11: Cumulative trend of the phase angle (PhA) acquired with bioimpedance analysis, before (T0), during treatments (T2) and in
follow-up visits (T3-T4). PhAis an indicator of cell health, membrane integrity and cell function, thus it finely describes the effects of exercise
on cell health and, consequently, on global whole-body health.
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Figure 12: Cumulative trend of the calculated total intra cellular water with bioimpedance analysis, before (T0), during treatments (T2) and
in follow-up visits (T3-T4).
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Figure 13: Cumulative trend of the calculated fat mass with bioimpedance analysis, before (T0) and in follow-up visits (T3-T4).
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Figure 14: Cumulative trend of the calculated body cell mass (BCM) with bioimpedance analysis, before (TO) and in follow-up visits (T3-T4).
BCM represents the total metabolically active, living, functional cellular mass.

Some patients (3% of the treatments) reported mild harden-
ing of the treated area for a few days after treatment which re-
solved spontaneously without any side effects. The bioimpedance
data showed a progressive increase in the phase angle (PhA) from
an initial mean value (TO0) of 6.5+0.6° to a 3-month follow-up val-
ue (T4) of 7.0+0.6° as shown in Figure 11. The detail indicated a
balance between the start and end of treatment for intracellular
water, with a transient increase peak during treatments (T2), as
shown in Figure 12. Finally, an estimated reduction in the cumu-
lative trend of the calculated fat mass with bioimpedance analy-
sis was observed before (T0) and in follow-up visits (T3-T4), as
shown in Figure 13, and an opposite increase in the cumulative
trend of the calculated body cell mass (BCM) with bioimpedance
analysis, before (T0) and in follow-up visits (T3-T4), as indicated
in Figure 14.

Discussion

The most noteworthy finding of this study was the significant
reduction in adipose tissue demonstrated via ultrasonograph-
ic evaluation (Figures 3,4). In fact, a progressive reduction in fat
thickness can be observed across the entire population with earli-
er or slower results but always evident at the 1- and 3-month fol-
low-up (Figures 5 & 6). Ultrasound imaging represents the most
effective methodology for quantifying these variations, offering
superior spatial resolution and geometric precision compared to
manual tape measurements and photographic documentation.
Furthermore, it must be considered that neuromuscular stim-
ulation enhances muscle trophism; this hypertrophic response
induces an increase in localized volume that partially counterbal-
ances the reduction in adipose mass. Consequently, while anthro-
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pometric measurements and photographic assessments remain
valuable for postural analysis, they inherently underestimate the
actual extent of lipid reduction [7].

Notably, this reduction was achieved with only two localized
treatments per anatomical area, as the four total sessions were
alternated across different regions. It is therefore reasonable to
hypothesize that increasing the frequency of treatment sessions
could yield even more pronounced outcomes. In addition to ul-
trasonographic evidence, the reduction in adipose tissue was cor-
roborated by body composition analysis. This evaluation revealed
a percentage decrease in fat mass concurrent with an increase
in fat-free mass, which was directly attributable to the enhanced
muscle trophism induced by electrical stimulation. Body composi-
tion analysis included the assessment of BCM through bioelectri-
cal impedance measurements. Indeed, BCM constitutes the meta-
bolically active component of fat-free mass, and it represents the
most robust indicator of an individual’s nutritional status.

Measuring BCM is a well-established method for evaluating
muscle mass and protein tissue states [8]. Photographic docu-
mentation further demonstrates an elevation of the gluteal re-
gion resulting from increased muscle tone (Figures 7, 14); this
improvement was sustained throughout the 3-month follow-up
period, with peak values also reflected in the Body Mass Index
(BMI) and phase angle at one-month post-treatment. Finally, the
efficacy of neuromuscular electrical stimulation is evidenced by
a peak increase in intracellular water during the training phase
(T2), signaling an immediate physiological response to exercise
(Figure 12). Therefore, it can be concluded that improved cellular
hydration (an increase in ICW) and higher PhA levels may lead to
an increase in muscle glycogen stores. It should also be noted that
improved intracellular hydration may contribute significantly to
muscle hypertrophy by enhancing protein synthesis and inhibit-
ing protein breakdown [9].

Ultimately, the direct action of the 1060 nm laser on adipo-
cytes, combined synergistically with electrical muscle stimula-
tion, drives a progressive lipolytic effect sustained by simultane-
ous muscular exertion.

Conclusion

This study demonstrates a significant reduction in adipose
tissue in the trochanteric and gluteal regions, most accurately de-
tected by ultrasound. Notably, improvements were achieved with
only two treatments per area, suggesting that additional sessions
could enhance outcomes. The combination of 1060 nm laser and
electrostimulation appears to provide a synergistic effect, pro-
moting fat reduction alongside increased muscle tone and im-
proved body composition.
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