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A unique combination of RF and HIFEM®

Procedures primarily addressing fat reduction and 
muscle building non-invasively have been two separate 
worlds since their inception due to the clinical and 
technical interferences. EMSCULPT NEO is the first 
of its kind aesthetic medical device that generates RF 
and HIFEM energies simultaneously using dual-field 
applicators. 

The RF component delivers different levels of heat to 
underlying structures; skin, fat, and muscle. HIFEM is a 
procedure based on high-intensity magnetic fields that 
elicit external muscle contractions of supra-physiological 
nature. The unique combination of muscle contractions 
and heating by EMSCULPT NEO has multiple synergistic 
effects making the simultaneous treatment more 
effective than any standalone or consecutive application.

Effects on adipose tissue

The unique synchronized radiofrequency in EMSCULPT 
NEO has shown to heat the adipose tissue to 43–45°C 
uniformly1,2. Adipocytes exposed to temperatures in 
this range begin to lose their cellular viability and enter 
into the apoptotic process, i.e., natural and permanent 
deletion3. Consequently, the apoptotic cells lose 
membrane integrity and are digested by immune cells, 
which clear the degraded cell debris to maintain tissue 
homeostasis4. As a result, the number of fat cells in the 
treated area is significantly reduced.

The elevated temperature further results in increased 
blood flow and acceleration of metabolic activity. In 
response, the lipids stored in the fat cells are broken 
down into free fatty acids and glycerol, which are 
subsequently released to the bloodstream5. This directly 
leads to a shrinkage in the size of the remaining fat cells 
as they lose a large portion of their contents.

SEM evidence of fat cell shrinkage 4 days after treatment (left) 
and apoptotic fat cell destruction seen 2 weeks after treatment 
(right). Source: Weiss et al. 

Several veterinary and human trials were conducted 
to investigate the effects of EMSCULPT NEO on 
subcutaneous fat tissue. Histological and electron 
microscopy observations of the adipose tissue 
revealed extensive disruption of fat cells and lipolytic 
changes1,2. Noninvasive MRI and ultrasound evaluation 
demonstrated that the simultaneous treatments 
result in an average reduction of 28.3% – 30.8% in the 
subcutaneous fat layer6,7.

The muscle contractions further contribute to an 
even heat distribution. Localized heat accumulation is 
often associated with thermal treatments and the so-
called “hot-spots” can lead to various complications. In 
EMSCULPT NEO, the muscle contractions work as a 
natural massager distributing the heat homogeneously 
across the entire treated area.

Effect on muscles

Due to the RF, the muscle is heated to 40–41°C8, which 
causes increased blood flow into the active tissue and 
thus a significant increase in the oxygen and nutrient 
delivery to the strained muscle fibers9. Increased 
oxygenation and nutrient supplementation promotes 
the anabolic processes that take place in an organism 
and are necessary for faster muscle fiber regeneration 
and growth.10
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The HIFEM-induced supramaximal muscle contractions 
produce a strong response that triggers muscle tissue 
hypertrophy11. During the treatment, muscle fibers are 
stretched and relaxed with high frequency and intensity, 
leading to micro-ruptures in the muscle fibers12,13. In turn, 
signaling molecules (heat shock proteins - HSP) are 
released to activate regenerative and muscle growth 
processes to strengthen the muscle.13 Satellite cells (SC), 
the muscle-derived stem cells responsible for myofiber 
development, and renewal14 are activated at the 
same time. When activated the SC’s may differentiate 
to support existing muscle fibers, or to generate new 
muscle fibers.15

Both HSP and SC can be activated by intense muscle 
exercise, but also by heat. Several studies have 
documented the ability of muscle heating to alter the 
levels of HSP as well as SC16. Moreover, the simultaneous 
application of heat and mechanical stress showed the 
highest levels in the expression of HSPs when compared 
to either heat or mechanical stress alone17. 

Immunofluorescence images. The levels of satellite cells (red) 
are increased significantly at 2 weeks post-treatment (right) 
when compared to baseline (left). Adopted from Halaas et al. 

Multiple IRB studies have investigated the synergy, and 
their results have shown a muscle thickening effect of 
24–26%6,7. On the other hand, the studies investigating 
the use of HIFEM without RF heating reported growth 
in muscle thickness by 16%18. This comparison clearly 
shows that the heat plays an important role in achieving 
superior clinical efficacy.

Concluding comments

EMSCULPT NEO represents the first technology in the 
aesthetic field allowing the application of RF heating and 
HIFEM energies to the same body area simultaneously. 
This represents a breakthrough approach to non-
surgical body shaping that clinically allows combining 
RF-induced fat elimination and HIFEM-induced muscle 
building in a wide range of patients, varying from athletes 
to high-BMI individuals. This new approach addresses 

the two biggest patient concerns in a single treatment 
while unlocking the various synergistic benefits that 
can only be seen when the energies are emitted at 
the same time. Multiple clinical studies investigating 
the synergistic effect of dual emission documented an 
efficacy superior to any other standalone or consecutive 
treatment available in aesthetic medicine today.

MRI images taken at baseline (left) and 3 months post-treatment 
(right). Adopted from Jacob et al.
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