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Effectiveness of combined use of targeted pressure energy,
radiofrequency, and high-intensity focused electromagnetic
fields to improve skin quality and appearance of fat and muscle
tissue in different body parts
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ofrequency (RF), and Targeted Pressure Energy (TPE) combination treatment to ad-

Methods: The device simultaneously emitting monopolar RF and TPE energies was
consecutively combined with simultaneous HIFEM+RF procedure in 32 subjects
(21-64 years, 17.4-33.5 kg/mz) for treatment of thighs (N = 15; back, inner, or front),
buttocks/saddlebags (N = 7), abdomen (N = 8), and upper arms (N = 2). All patients un-
derwent four weekly, combined treatments of 30-min HIFEM+RF procedure followed
by 15-30min RF+TPE, depending on treatment area. Circumferential measurements,
digital photographs, subject satisfaction, and comfort questionnaires were assessed
up to 3-months post-treatment.

Results: Majority of participants found treatments comfortable, no adverse events
occurred. Subjects showed substantial improvement in all treated areas from 1-month
follow-up. Combination of HIFEM+RF, monopolar RF, and TPE resulted in significant
circumference decrease. Generally, more pronounced results were seen at 3 months
when subjects showed -5.2 cm on abdomen, -3.0 cm on thighs, and -5.5 cm on sad-
dlebags, respectively. Ninety-four percent of subjects were satisfied with treatment
results, most noticed improvement in cellulite, skin laxity, and muscle definition.
Conclusions: Results showed high patient satisfaction and efficacy in improving body
contour and skin quality. Combining simultaneous HIFEM+RF procedure with simul-
taneous monopolar RF+TPE treatments considerably enhanced body contour and
skin tissue. The procedure proved versatile and may effectively treat multiple body

parts.
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1 | INTRODUCTION

The field of aesthetic medicine has experienced a new shift with the
recent introduction of advanced non-invasive body shaping proce-
dures. As a result, spending and investment in the aesthetics market
continue to rise, driving growth and innovation. Skin treatments,
tightening, and liposuction remain in the top five of procedures
done in the USA in the first half of 2021.> Recently, a novel approach
of combining simultaneous high-intensity focused electromagnetic
procedure (HIFEM) and synchronized radiofrequency (RF) with a si-
multaneous monopolar RF and targeted pressure energy (TPE) has
come to the forefront.? This technique is among the top trends that
may safely provide favorable outcomes with high satisfaction and no
downtime, rivaling traditional and modern methods.®?

The combined application of HIFEM+RF is effective for simul-
taneous muscle toning and fat reduction.’®*® HIFEM generates an
electromagnetic field that activates neuromuscular tissue by induced
electric current, leading to supramaximal muscle contractions, which
create a significant energy demand causing muscles to utilize the en-
ergy stored in the adipocytes in free fatty acid form.***!> This leads
to areduction in size and, under the extreme muscle load, decreased
number of adipocytes. In addition, the synchronized RF generates
adjustable heat that predominantly accumulates in the fat tissue,
leading to selective heating of adipocytes within 42-45°C, inducing
adipocyte apoptosis. The heat also penetrates the underlying mus-
cle tissue, delivering a synergistic effect with HIFEM, significantly
increasing the activation of myosatellite cells, responsible for muscle
fiber growth and differentiation.}®?’

Target pressure energy (TPE) and monopolar RF are frequently
used for treating skin laxity and cellulite noninvasively, albeit as sep-
arate modalities.’®'” The mechanical energy provided by TPE accel-
erates fibroblast proliferation,?° creating a suitable environment for
neocollagenesis and neoelastogenesis by reducing oxidative stress
in tissue. Simultaneous emission of monopolar RF (thermal energy)
and TPE (mechanical energy) activates the collagen degradation
function of metalloproteinase (MMP) in the extracellular matrix.%!
The mechanical stress results in fibrils dissociation, increasing their
conformational freedom and reducing thermal stability. This, there-
fore, decreases the temperature required for collagen denaturation.
Heating collagen to the critical temperature of 42°C stimulates the
production of HSP47 protein,?? which is involved in the formation of
new collagen and ensures the tertiary structure of collagen, which
is essential for correct collagen functionality. Higher cell mem-
brane permeability is achieved through thermal and mechanical
energy tissue stimulation, leading to accelerated cell metabolism.?®
Combination of both energies stimulates blood circulation and an-
giogenesis, leading to lipase activation?* that causes reduction of fat
chambers through adipocyte breakdown.

This study investigates the effectiveness of the consecutive ap-
plication of HIFEM+RF and TPE+RF procedures on different body
areas in subjects seeking non-invasive treatment of skin, fat, and
muscle tissue for body contouring, improvement of skin health, and
enhanced aesthetic appearance.

2 | MATERIALS AND METHODS

2.1 | Study population and design

Thirty-two (32; 1 male and 31 females) subjects participated in this
non-randomized, single-arm, open-label, prospective study con-
ducted at two study sites. Selection criteria included healthy men
and women with a body mass index (BMI) below 35 kg/m?. Exclusion
criteria were pregnancy, postpartum period, breastfeeding, injury in
the treatment area, or any other medical conditions that contrain-
dicate the application of electromagnetic fields and RF such as car-
diovascular disease, malignant tumor, metal, or electronic implants.
After receiving detailed instructions about the study and signing
informed consent, qualifying subjects were enrolled in the study.
The study protocol conformed to the ethical guidelines of the 1975
Declaration of Helsinki, informed consent forms were obtained from
each subject at the time of recruitment, and subjects were not fi-
nancially compensated for either participation or completion of the
study.

Atenrollment, the group hadanaverageage of 45.7 + 11.5years
(21-64years) and a BMI averaging 23.8 + 3.0 kg/m? (17.4-33.5 kg/
m?). The treatment areas included abdomen (N = 8), thighs
(N = 15; back, inner or front), saddlebags/buttocks (N = 7), and
upper arms (N = 2). Each subject received four 30-min treatments
with the Emsculpt Neo (BTL Industries Inc., Boston, MA) device
simultaneously delivering HIFEM+RF energies through a single
applicator. Two specific applicator types were used, that is, large
applicators for broad treatment areas and small applicators for
curved treatment areas. Once positioned, the applicator remained
fixed through the duration of therapy due to the flexible tape.
The magnetic field intensity (0%-100%) was adjusted according
to the subject's tolerability, and the intensity of radiofrequency
energy was set to 100% from the start. Patients were regularly
asked about the therapy comfort throughout the treatment ad-
ministration, and the energy settings were adjusted accordingly.
Consecutive treatment with Emtone device (BTL Industries Inc,
Boston, MA) delivering simultaneous RF+TPE followed. The in-
tensity of radiofrequency energy was initially set at a lower level
(40%-50% of maximum output) and further adjusted up to 85%
according to the patient feedback. The TPE pressure was set at
4 bar throughout the therapy. The applicator tip was kept in a
constant circular motion over the treatment area, where conduc-
tive cream was applied to maintain good contact with the skin
throughout the treatment duration. Each subject received four
weekly treatments that lasted up to 20min, depending on the

treated area.

2.2 | Data collection and evaluation

Weight, BMI, digital photographs, and circumference of the treated
area (thighs, saddlebags, abdomen, and upper arms) were recorded at
baseline, 1-month, and 3-month follow-up visits. The circumference
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was measured using a stretch-resistant tape and average pre- and
post-treatment circumference were compared. Moreover, the objec-
tive was to determine patient's comfort and subject satisfaction with
the aesthetic end-result of consecutive HIFEM+RF and RF+TPE
therapy by using a 5-point Likert scale questionnaire administered
after the last treatment and at each follow-up visit. Throughout
the study, potential adverse events and side effects were closely
monitored. Where applicable, the data were statistically analyzed
using the Student's paired T-test (Real Statistics Resource Pack for

Microsoft Excel).

3 | RESULTS

Each treatment area had a pronounced decrease in circumference
at all follow-up stages. In addition, there was a significant circumfer-
ential reduction seen in the thighs, saddlebags, and abdomen. Thigh
circumference was reduced by 1.5 cm (p <0.01) and 3.0 cm (p <0.01)
at one-month and three-month follow-up Vvisits, respectively.
Saddlebag circumference reduced significantly by 5.3 cm (p <0.05)
and 5.5 cm (p<0.05) at one-month and three-month follow-ups, re-
spectively. Abdominal circumference reduced by 6.1 cm (p<0.05)
and 5.2 cm (p<0.05) at one- and three-month post-treatment.
Lastly, the upper-arm circumference reduced by 0.2 cm and 2.5 cm
at one- and three-month follow-up visits. At the 1-month and 3-
month follow-ups, 93.8% (N = 32) and 77.4% (N = 31) subjects had
decreased circumference in the treatment area. Detailed results are
shown in Table 1.

Subject satisfaction questionnaire analysis showed a very high
patient satisfaction of 93.8% (30 out of 32) with the treatment out-
comes. At least 92.9% (N = 28) and 93.3% (N = 30) of the treated
subjects reported an improvement in cellulite and skin laxity, re-
spectively. The average Likert scale score for cellulite and skin laxity
improvement was 4.0 (agree). Additionally, the majority of patients
(88%), found the treatment procedure comfortable.

Digital photographs showed considerable improvement in body
image and skin quality (see Figures 1-4). Apart from visible muscle
definition and fat-reducing effect, the simultaneous treatments also
resulted in skin tightening and cellulite reduction. Furthermore,
there were no severe adverse events or side effects related to the
treatments. Lastly, BMI and weight did not significantly fluctuate in
between any of the time points.

TABLE 1 Average circumference at baseline, 1-month, and
3-month follow-up visits

Circumference (centimeters)

Treatment area Baseline 1 month 3 months

Abdomen (n = 8) 92.4+10.8 86.3+5.2 87.1+8.2
Thighs (n = 15) 63.1+74 61.6 +6.8 60.1+6.0
Saddlebags (n = 7) 1179 +10.4 112.6 +8.5 1124 +71
Upper arms (n = 2) 277 +2.9 27.5+3.7 25.2+21
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4 | DISCUSSION

Women, especially in developed countries, tend to grapple with chal-
lenges such as their weight and appearance.25 Limitations related to
poor diet choices, lack of exercise with an increased sedentary life-
style and the natural aging process, make it difficult to achieve ideal
body image goals conventionally. Skin quality also deteriorates as
the body ages, contributing to poor self-esteem.

The procedure combining Emsculpt Neo and Emtone devices of-
fers a promising opportunity to treat multiple types of tissue (skin,
fat, and muscle) in one sitting. Emsculpt Neo (HIFEM+RF) treats
the underlying muscle and subcutaneous fat and Emtone (TPE+RF)
treatment is for the skin and fat pockets in the treatment area.
Moreover, the therapy is highly versatile, producing distinguishable
results in thighs, saddlebags, abdomen, and upper arms, which are
all problematic areas when it comes to fat distribution and depo-
sition.?%?” This easily administered therapy offers a convenient al-
ternative to subjects, requiring no physical exertion or demanding
routine whatsoever.

In our study, the HIFEM+RF procedure has led to a marked fat
reduction on various body parts. The most reduction was seen in
the abdomen, which is especially affected by centripetal fat depo-
sition. The subsequent decrease in circumference is determined by
the thickness of the fat layer beneath the skin in the treatment area,
as described in previous study,® some body parts are prone to fat
accumulation.?” To put this into perspective, the average fat reduc-
tion in the abdomen and saddlebags was higher (5.2 cm and 5.5 cm)
than in the thighs (3.0 cm) at 3 months post-treatment in the given
subject sample. Furthermore, the TPE+RF noticeably countered
the skin laxity and cellulite through induced changes in connective
tissue. Skin quality degenerates as connective tissue fibers in the
skin (collagen and elastin) stretch and do not recover, thus dimin-
ishing in quality. The effect of radiofrequency heating on the skin
is the production of new structural components of the connective
tissue fiber.22-%% Moreover, the appearance may be improved by the
lymphatic drainage effect due to both RF®! and TPE.3?3 Thus, the
healthiness and appearance of the skin in the treated area improved,
as seen in Figures 1-4.

Circumference results in this current study are superior to pre-
vious research where standalone RF+TPE procedure was used for
abdominal skin laxity improvement. In our study, we found 6.1 cm
and 5.2 cm significant decrease in abdominal circumference at 1-
month and 3-month follow-up, respectively, compared with 1.4 cm
in a previous research by Fritz et al.?®

The significance of achieved results was documented by remark-
ably positive patient satisfaction feedback. Ninety-four (94%) per-
cent of patients were satisfied with the treatment results while most
of them also noticed an improvement in cellulite (92.9%) and skin
laxity (93.3%) after 3 months. At least 93% of subjects had reduced
circumference one month after the last treatment, and this reduc-
tion in circumference was sustained in 77% of subjects three months
after the final treatment. The therapy was safe with mild but tolera-
ble heating sensation mainly attributed to the TPE+RF procedure. To
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FIGURE 1 Female abdomen before
(left) and 1 month after (right) combined
treatment with RF, HIFEM, and TPE.

The subject achieved considerable fat
reduction accompanied by core muscle
enhancement. The umbilical area appears
tighter suggesting possible shortening of
diastasis (abdominal muscle separation)

FIGURE 2 Male abdomen before
(left) and 3 months after (right) combined
treatment with RF, HIFEM, and TPE.
After the treatments, there is a better
abdominal muscle definition. Skin texture
appears smoother, the fine lines have
reduced, and skin looks more tight

FIGURE 3 Female outer thigh before
(left) and 1 month after (right) combined
treatment with RF, HIFEM, and TPE. The
fat pocket is not bulging out/protruding
after the treatments. The outer thigh
appears/is more toned and shapely

FIGURE 4 Female lateral thigh and
buttock area before (left) and 1 month
after (right) combined treatment with
RF, HIFEM, and TPE. The contour of the
buttock is rounder and lifted. The skin
condition improved remarkably, as the
cellulite bumps and dimples evened out
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the best of our knowledge, this was the first study that investigated
the consecutive use of HIFEM+RF and TPE+RF therapies in multiple
body parts.

Despite the study group showing consistent results regardless
of the treatment site, the study's major limitation is variable patient
count depending on the treatment area. Especially in the upper arm
subgroup, only two subjects were treated, and further investigation
will be needed to fully clarify the treatment effect in this particular
area. Further studies with a larger study subject number per treat-
ment region would further clarify which regions respond best. The
TPE+RF combination mainly targets skin tissue and fat protrusions
to address skin laxity and cellulite,?® whereas the HIFEM+RF modal-
ity primarily affects muscle tissue and fat.!%'313-15 There is limited
research that has been conducted to study the effects of combined
HIFEM, RF, and TPE modalities,34 this however should not negate
the results of this herein study or the efficacy of the proposed treat-
ment. Measurement of skin surface variability using either a topo-
graphic mapping technique or linear waveform analysis might better
document the degree of improvement in the skin smoothing effect
of TPE plus RF. Nonetheless, in general, the results elucidated the
usability of this combined therapy, revealing its future potential in

non-invasive aesthetic body shaping.

5 | CONCLUSION

Our findings indicate that combining the HIFEM + Synchronized RF
and Monopolar RF+TPE treatments considerably enhances visual
appearance through changes in fat, muscle, and skin tissue. Results
showed high patient satisfaction and efficacy for improving body
image and skin quality. The procedure proved to be versatile, and
thus, may be recommended for the effective and safe treatment of

multiple body parts to influence the unwanted effects of aging.
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