
The MRI scans with highlighted biceps brachii muscle before (1919,4 mm2) the treatments  
and 1-month post-treatment (2252,4 mm2).

HIFEM® PROCEDURE FOR ARMS 
AND CALVES: MRI CASE STUDY

Bruce Katz, M.D.1

1. Juva Skin and Laser Center, Manhattan, NY, USA

MRI ASSESSMENT OF ARM AND CALF MUSCLE TONING WITH  
HIFEM PROCEDURE: A CASE STUDY.

•  MRI evaluation showed an increase in all three treated muscles – 
biceps, triceps, and calves.

•  The muscle mass of arm muscles in the cross-sectional area 
increased by 17.1% for biceps brachii and by 10.2% for triceps 
brachii. 

•  The calves muscle mass was increased by 14.6% post- treatment.

•  The arm fat thickness was decreased by 12.8% and calves fat 
thickness decreased by 9.9%.

HIGHLIGHTS



•  Both subjects showed an increase in muscle mass and fat 
reduction in the treated body parts one month after the last 
treatment.

•  HIFEM procedure is beneficial for the treatment of calves and 
arms through toning, strengthening an increasing volume of the 
muscles.

•  This procedure can be an alternative tool to the current surgical 
as well as noninvasive procedures.

STUDY DESIGN

RESULTS

•  Subjects underwent four 20-minute treatments of arms and calves.

•  MRI images were taken at the baseline and 1 month after the 
last treatment. 

•  The biceps brachii m., triceps brachii m. and gastrocnemius m. 
were segmented in the MRI images and their cross-sectional area 
was measured.

•  Fat thickness was measured at eight equally spaced points 
around the arm circumference and above the gastrocnemius m. 
of calves.

Digital images of the female subject taken at baseline (left) and 1- month post-treatment (right).



LIFTING AND TONING OF ARMS AND CALVES USING HIGH-INTENSITY FOCUSED 
ELECTROMAGNETIC FIELD (HIFEM) PROCEDURE DOCUMENTED

BY ULTRASOUND ASSESSMENT 
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Published in the Journal of Drugs in Dermatology, June 2021. DOI: 10.36849/JDD.5878

    HIGHLIGHTS 

•   20 subjects (24-76 years; 24.10±3.27 kg/m2) received the HIFEM procedure over the biceps, 
triceps, and calves.

•   The thickness of biceps, triceps and gastrocnemius muscle increased by 16.1%, 15.2%, and 
15.5% at 3 months, respectively.

•   The arm and calves fat thickness was decreased by 14.6% and 15.1% at 3 months.

•   Observed outcomes have persisted up to 6 months.

HIFEM® PROCEDURE FOR ARMS AND CALVES: 
A MULTICENTER ULTRASOUND STUDY

Baseline and 3-month ultrasounds of m. biceps brachii (left) and m. tricpes brachii (right). The yellow line represents fat layer 
while red line represents thickness of muscle tissue.



STUDY DESIGN

•   Subjects underwent four 20-minute treatments of the arms and calves.

•   Follow-ups at 1 month, 3 months and 6 months were scheduled.

•   The m. biceps brachii, m. triceps brachii, m. gastrocnemius and adjacent fat tissue were 
independently assessed in the ultrasound images.

•   Digital photographs documented appearance of the treatment area.

    RESULTS
 

•   Photographs and ultrasounds showed significant improvement peaking at 3 months. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Baseline (up) and 6-month (down) digital photographs showing improvement of upper arm contour. Reduction in fat 
and enlargement of muscles can be seen. Courtesy of: Diane Duncan M.D. 

 

Baseline (left) and 1-month (right) digital photographs showing improvement of upper arm contour. 
Courtesy of: Diane Duncan M.D.



MAGNETIC RESONANCE IMAGING EVALUATION OF CHANGES IN GLUTEAL 
MUSCLES AFTER TREATMENTS WITH THE HIGH-INTENSITY FOCUSED 

ELECTROMAGNETIC PROCEDURE 
 

Melanie Palm, M.D., MBA1

1. Art of Skin Maryland, Solana Beach, CA, USA
 

Published in Dermatologic Surgery journal, September 2020, DOI: 10.1097/DSS.0000000000002764

    HIGHLIGHTS 

•   7 female subjects received four 30-minute HIFEM treatments on the buttocks.

•   3D volumes of gluteal muscles were reconstructed from MRI scans.

•   Simultaneous enhancement (P<0.001) of all three gluteal muscles was found at 1-month 
(+10.81%, 197.98 cm3) and 3-month (+13.23%, 241.45cm3) follow-ups.

•   The appearance of buttocks was improved with a visible lifting effect. 

•   The thickness of gluteal adipose tissue was not affected.

MRI QUANTIFICATION OF  
HIFEM® EFFECTS ON BUTTOCKS

On the left: 3D reconstruction of the muscle volumes; musculus gluteus maximus (green), medius (yellow) and minimus (red).  
On the right: standardized patient photography that shows a change in the buttock contour at 1 month (B, blue-dotted line) and 3 months  

(C, green-dotted line) relative to the baseline (A).



WAIST CIRCUMFERENCE 
REDUCTION TESTED 

IN A MULTICENTRIC STUDY

Carolyn I. Jacob M.D.1, Katya Paskova M.D.2

1. Chicago Cosmetic Surgery and Dermatology, Chicago IL; 2. Derma Vita Clinic, Sofia, BG.

Presented at the Annual Meeting of the American Society for Laser Medicine and Surgery, 2018 Dallas, TX.

Higher-BMI patient Lower-BMI patient

A NOVEL NON-INVASIVE TECHNOLOGY BASED ON SIMULTANEOUS 
INDUCTION OF CHANGES IN ADIPOSE AND MUSCLE TISSUES: SAFETY 
AND EFFICACY OF A HIGH INTENSITY FOCUSED ELECTRO-MAGNETIC 

FIELD DEVICE USED FOR ABDOMINAL BODY SHAPING

BASELINE 1 MONTH FU BASELINE 1 MONTH FU

•  22 patients (lower BMI profile - average 23.8kg/m2) were treated 
in 4 sessions within 2 weeks.

•  Patient waist size was reduced on average by 4.37 cm  
at 3 month post-treatments.

•  Patient photography captured a combination of muscle toning 
and fat reduction.

•  96 % patients were satisfied with treatment results.

HIGHLIGHTS



BASELINE 1 MONTH FU

Digital images before (left) and 3-months after last 
procedure (right). Subject 04, age 36, BMI 20.4, waist 
circumference -4 cm (-5.3%), weight change +1.1 lbs 

(+0.7%).

•  19 patients completed the study; no adverse events.

•  16 out of 19 subjects (84%) showed >2.5 cm circumferential 
reduction 3-months post-treatment (independent of weight 
changes). 

•  A significant portion of the reduction (75%) was measured 
already after the last treatment, further improving at 3-months.

•  Two patients (11%) didn’t have any waist size change, but their 
aesthetic appearance improved in digital photographs.

•  The overall recognition rate of digital photographs (before 
and 3-months post) averaged 89.47%. Images of 15 subjects were 
uniformly recognized by all 3 reviewers.

•  At 3-months all patients expressed some level of satisfaction with 
treatment results, there were no dissatisfied patients.

DETAILED RESULTS



COMMERCIAL AND CLINICAL EXPERIENCE WITH HIFEM® DEVICE  
IN PLASTIC SURGERY AND AESTHETIC MEDICINE PRACTICES  

 
Michael A. Persky MD1, Chris Bailey2

1. Facial Plastic Surgeon, Encino, LA, California, USA

2. Ovation Med Spa, Huston, Texas, USA
 

Published in the Journal of Aesthetic & Reconstructive Surgery, November 2020, DOI: 10.36648/2472-1905.6.3.66

    HIGHLIGHTS 

•   Analysis of the first 18 months with EMSCULPT in two different practices

•   Continuous growth in performed treatments over time

•   HIFEM attracted 24% of new patients to the practices

•   High level of male patient population (up to 39.3%)

•   More than 20% of all procedures performed by small applicators

•   Capital investment recovered within 4-9 months of purchase

RETROSPECTIVE REVIEW:
EFFICACY, PATIENT SATISFACTION AND BUSINESS 

EXPERIENCE WITH EMSCULPT®

Number of monthly performed treatments since the device purchase (Facial Plastic Surgery clinic). 
The data has been fitted by a dotted trend line.

RETROSPECTIVE REVIEW: 
EFFICACY, PATIENT SATISFACTION AND BUSINESS 

EXPERIENCE WITH EMSCULPT 

Commercial and Clinical Experience with HIFEM Device in Facial Plastic Surgery 
and Aesthetic Medicine Practices  

Michael A. Persky MD1, Chris Bailey2 
1 Facial Plastic Surgeon, Encino, LA, California, USA; 2 Ovation Med Spa, Huston, Texas, USA 

 

HIGHLIGHTS 

● Analysis of the first 18 months with EMSCULPT in two different clinics 

● Continuous growth of performed treatments over time 

● HIFEM attracted 24% of newcomers to the clinic 

● High level of male patients (up to 39.3%) 

● More than 20% of all procedures performed by small applicators 

● Capital investment recovered within 4-9 months since purchase 

 
 

Number of monthly performed treatments since the device purchase (Facial Plastic Surgery clinic). 

The data has been fitted by a dotted trend line. 



COMPUTED TOMOGRAPHY STUDY: 
SIMULTANEOUS FAT AND  

MUSCLE EFFECT

SIMULTANEOUS CHANGES IN ABDOMINAL ADIPOSE AND MUSCLE 
TISSUE FOLLOWING TREATMENTS BY HIGH-INTENSITY FOCUSED 

ELECTROMAGNETIC (HIFEM®) TECHNOLOGY-BASED DEVICE: 
COMPUTED TOMOGRAPHY EVALUATION.

David E. Kent M.D.1, Carolyn I. Jacob M.D.2

1. Skin Care Physicians of Georgia, Macon, GA, USA; 2. Chicago Cosmetic Surgery and Dermatology, Chicago IL, USA

Published in Journal of Drugs in Dermatology, November 2019, DOI 2019;18(11):1098-1102.

BASELINE 1 MONTH FU

•  22 patients received 5–8 treatments to evaluate effects  
of an extended protocol. Subject were evaluated 1 month  
post-treatments.

•  Abdominal fat thickness was reduced on average by 17.5% 
(-3.1±1.9 mm).

•  Simultaneously a 14.8% (+1.5±0.8 mm) increase in abdominal 
muscle thickness was observed, coupled with a 9.5%  
(-2.0±1.7 mm) reduction in diastasis recti.

•  Waist circumference decreased on average by 3.9±3.1 cm  
(after 4th Tx).

•  Data suggest 4 treatments as the optimal protocol. 

HIGHLIGHTS



UMBILICAL CIRCUMFERENCE

•  Additional treatments didn’t show any significant  
circumference decrease.

CT MEASUREMENTS

RESULTS

CT calculated thickness of rectus abdominis  
at baseline and 1 month post treatments.

Subcutaneous fat thickness at baseline and 1-month 
post treatments. Patient ID8 fat measurements 

could not be objectively made due to close-to-zero 
baseline fat thickness.

BASELINE 1 MONTH FU

CT scans of patient ID9 at baseline (left) and 1-month post treatments (right). The scan shows reduction 
of subcutaneous fat (-30.3%) and thickening of rectus abdominis muscle (+8.4%).

AAbbddoommiinnaall  FFaatt  TThhiicckknneessss:: Average --1177..55  %%  rreedduuccttiioonn  (-3.1±1.9 mm) (p<0.0001).

AAbbddoommiinnaall  MMuussccllee  TThhiicckknneessss:: Average ++1144..88  %%  ggrroowwtthh  (+1.5±0.9 mm) (p<0.0001).

DDiiaassttaassiiss RReeccttii:: Average --99..55  %%  cclloossuurree (-2.0±1.7 mm) (p>0.001).

CCOOMMPPUUTTEEDD  TTOOMMOOGGRRAAPPHHYY-- RREESSUULLTTSS

FFiigguurree 22.. CT calculated thickness of rectus abdominis at baseline
and 1 month post treatments.

FFiigguurree 33.. CT calculated thickness of subcutaneous fat at baseline
and 1-month post treatments. Patient ID8 fat measurements
could not be objectively made due to close-to-zero baseline fat
thickness.

0
5

10
15
20
25
30
35

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Th
ic

kn
es

s 
of

 S
AT

 [m
m

]

Subject ID

Before (mm) After (mm)

0
2
4
6
8

10
12
14
16
18
20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

M
us

cl
e 

th
ic

kn
es

s 
[m

m
]

Subject ID

Before (mm) After (mm)



What causes diastasis recti?

The largest of the abdominal muscles, the rectus 
abdominis works together with the pelvis and lower 
back to help you move and transfer weight through 
the pelvic area. It also forms part of a wall of muscle 
that holds the uterus, intestines and other organs 
in place. Under pressure from a growing baby, 
these muscles stretch and thin, separating from 
the connective tissue that binds the abs together. 
Most of the time it happens later in pregnancy, and 
usually occurs with bigger babies or with multiple 
pregnancies close together. It is not harmful and 
it  sometimes goes away after the baby is born and 
there is no more intra-abdominal pressure.

Who is at risk?

Diastasis recti can occur in anybody and the likelihood 
of developing diastasis increases for those who are 
pregnant with multiples, who have had recurrent 
abdominal surgery (like a C-section), and who 
have had more than one pregnancy. In  rare cases, 

the separation can be so bad it causes a  painful 
hernia, which occurs when organs poke through the 
separated abs and push against the skin. It creates 
a  distance between your rectus abdominis muscles 
into a left and right side and the muscles can 
no  longer contract effectively. In a study done with 
300 women, about 45% of these moms had a mild 
case of diastasis at 6 months postpartum.1

 
Diastasis recti occurs in 33-60% of pregnant women.2 
After pregnancy, a diastasis recti looks like a ridge 
or even a loaf of bread protruding from your midline. 
The ridge becomes more prominent when you’re 
straining – from coughing or sitting up, for example. 
It may disappear or cave in when you lie down or relax 
your abdominal muscles.

We all have connective tissue between the recti belly 
muscles and a gap between our two recti muscles. 
A normal gap is 1-2 finger widths. Normally, if this gap 
is over 2.7 cm or two finger widths, it’s considered 
diastasis recti. If you do have this separation (or gap), 
it does not always mean you need a surgical procedure!

DIASTASIS RECTI IN WOMEN

EMSULPT.COM  |  SALES@BTLNET.COM

WHAT IS DIASTASIS RECTI?

Diastasis Recti is a separation of the rectus abdominis (otherwise known as the six-pack muscle). Also 
referred to as abdominal separation, diastasis recti occurs when the rectus abdominis, the two large 
vertical banks of muscles that meet in the center of your abdomen, pull apart from their attachment 
point, the linea alba that runs down the body’s midline.

Figure 1: Illustration of a woman with no diastasis (left) and a woman with diastasis during pregnancy (center) and after pregnancy (right).



What can I do about diastastis recti?

Once the connective tissue gets stretched out, 
it can be difficult to rebuild your core strength and 
bring your muscles back together. Doing traditional 
crunches can make your condition worse. They tend 
to make those muscles tighter, pushing them further 
apart and stretching the connective tissue even 
more so that it grows thinner and weaker. Isometric 
work with the transverse abdominis as well as overall 
strength training and cardiovascular exercise have 
proven to eliminate diastasis recti.1

Please know there is no industry standard for the 
treatment of diastasis recti. Until recently there has 
been very little research and women are usually 
referred to a physical therapist or physiotherapist.3

The more aggressive surgical repair of diastasis recti 
involves stitching the abdominal wall muscles back 
together along the midline. In some cases, a surgeon 
may be able to do the procedure laparoscopically 
(using a tiny camera and instruments inserted 
through small incisions). Severe diastases require 
open abdominal surgery through a larger incision. 
Unfortunately, in most cases this is considered 
a cosmetic procedure, so it’s generally not covered 
by  insurance. Those that are covered through 
insurance start at $8,500 and are only covered if they 
are deemed medically necessary. 

Can a diastasis recti lead to other health 
complications?

A diastasis can lead to other problems including 
chronic low back pain, urinary incontinence, 
constipation, pain during sex, and pelvic or hip pain.

How can I avoid a diastasis?

If you can, it’s a good idea to begin doing exercises 
to strengthen your core before you become 
pregnant. Once you’re pregnant, you can continue 
some of  them through the first trimester. But even 
gentle core strengthening is largely ineffective once 
your belly starts to get bigger. In any case, it’s likely 
that staying active can help. Some studies show that 
women who exercised regularly during pregnancy 
were less likely to end up with diastasis recti.

Is it ever too late to correct a diastasis?

No. With proper care, you can close a diastasis even 
years after you delivered your last baby. How long 
it  takes to heal depends on the severity of  your 
diastasis (the distance between the separated 
abdominal muscles and the damage to the stretched 
connective tissue) as well as your commitment 
to fixing the problem.

Emsculpt_CLIN_Diastasis-Recti_EN100 
799-74EMCCLDREN100
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A GERMAN PROSPECTIVE STUDY OF THE SAFETY AND EFFICACY OF 
A NON-INVASIVE, HIGH-INTENSITY, ELECTROMAGNETIC ABDOMEN 

AND BUTTOCK CONTOURING DEVICE 
 

STEFFEN GIESSE, M.D.1 

1. Aesthetic Lounge GmbH, Ludwigshafen am Rhein, Germany

 

Published in the Journal of Clinical and Aesthetic Dermatology, January 2021, PMID: 33584965

    HIGHLIGHTS 

•   14 patients evaluated for changes in the abdomen and buttocks.

•   Abdominal fat thickness reduced by 15.7% at 2 months.

•   Waist circumference reduced by 2.84 cm on average.

•   Visible buttocks lifting effect documented in digital photographs.

•   All patients reported high satisfaction.

EUROPEAN DATA ON HIFEM® PROCEDURE: 
A PROSPECTIVE ULTRASOUND STUDY

BASELINE 2 MONTH FU

Digital photographs taken at baseline and 2 months after four treatments using HIFEM device.



HISTOLOGICAL IN VIVO STUDY:  
THE MECHANISM  

OF ACTION

Robert A. Weiss, MD, FAAD1, Jan Bernardy, MVD2

1. Maryland Laser Skin, & Vein Institute, Hunt Valley, MD; 2. Veterinary Research Institute, Brno, CZ
 

Published in the journal Lasers in Surgery and Medicine (LSM), December 2018, DOI: 10.1002/lsm.23039

INDUCTION OF FAT APOPTOSIS BY A NON-THERMAL DEVICE:
MECHANISM OF ACTION OF NON-INVASIVE HIGH-INTENSITY 

ELECTROMAGNETIC TECHNOLOGY IN A PORCINE MODEL

Histological examination of apoptosis in pig fat tissue (TUNEL method). Apoptotic nuclei are marked brown, while the 
intact nuclei are marked blue. There was an increase in the number of apoptotic nuclei after the treatment.

•  92 % increase in average apoptotic levels in fat cells from 18.75 % 
at baseline to 35.95 % 8 hours post 1 treatment (levels in the 
control subject remained stable).

•  The results show link between fat cells apoptosis and elevated 
levels of free fatty acids released during supramaximal muscle 
contractions induced by the treatment. 

•  Blood analysis confirmed a rapid metabolic reaction after 
the treatment as supporting evidence of changes in the 
subcutaneous fat tissue. No safety risks were identified.

HIGHLIGHTS



Figure 1: Average apoptotic index (%) evaluated in each pig individually. 

Animal care was in compliance 
with the convention for the 

protection of vertebrate animals 
used for experimental and other 

scientific purposes.

The fat thickness was checked 
before the experiment using 

the linear probe of a diagnostic 
ultrasound device 
(Mindray M5Vet).

The abdomen was treated 
for 30 minutes using the 

EMSCULPT applicator secured 
by a fixation belt.

•  Evaluation of changes in the levels of programmed cell death 
of adipocytes in a porcine model in vivo following a single EMSCULPT® 
treatment.

•  Two Yorkshire pigs were treated for 30 minutes. One pig was recruited 
as a control subject.

•  Punch biopsy specimens of fat tissue together with blood samples 
were taken before the treatment, after 1 hour and 8 hours post-
treatment. 

•  TUNEL assay was applied on histological samples and the blood 
samples were tested for biochemical and hematological parameters.

•  The apoptotic index was calculated from 120 histological samples. 
Data were statistically analyzed using rANOVA.

STUDY DESIGN

RESULTS

An image of a biopsy 
sample being taken 8 hours 
post-treatment.



IN VIVO MUSCLE HISTOLOGY 

BIOCHEMICAL PERSPECTIVE OF FAT PHYSIOLOGY AFTER APPLICATION OF HIFEM FIELD 
TECHNOLOGY: ADDITIONAL INVESTIGATION OF FAT DISRUPTION EFFECTS IN A PORCINE STUDY 

 
Yael Halaas MD1, MVDr Jan Bernardy PhD2 

1  
2University of Life Sciences - Department of Veterinary Sciences, Prague, CZ  

 
 

 

Highlights 

 The levels of FFA (free fatty acids) in the treated area were increased by 
127.1% immediately post-treatment and by 134.1% 8h post-treatment. High 
levels of FFA indicate post-HIFEM strong metabolic response in the fat tissue. 
 

 The levels of four out of five analyzed DNA pro-apoptotic markers increased 
significantly after application, providing evidence of enhanced apoptosis in the 
subcutaneous adipose tissue.  
 

 The average fat pH decreased from 7.30±0.12 to 6.60±0.07 immediately post-
treatment and to 7.19±0.12 eight hours post-treatment. The pH results correlate 
with the increased levels of FFA which acidify the environment. 

 

 

 

The FFA levels were increased to a lesser extent also at the control area. leading 
to breakdown of fat into FFA and glycerol was superior in the treated area, where it could possibly 

 apoptosis. 
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MECHANISM OF ACTION: EFFECT 
OF HIFEM® ON FAT

Yael Halaas M.D.1, MVDr. Jan Bernardy2

1. Facial Plastic and Reconstructive Surgery, New York NY, USA
2. University of Life Sciences - Department of Veterinary Sciences, Prague, CZ

 
Published in the Journal of Cosmetic Dermatology, January 2020, DOI: 10.1111/jocd.13295 

MECHANISM OF NONTHERMAL INDUCTION OF APOPTOSIS BY 
HIGH-INTENSITY FOCUSED ELECTROMAGNETIC PROCEDURE: 

BIOCHEMICAL INVESTIGATION IN A PORCINE MODEL

 Results of total FFA amount in specimens (mean ± SD) at baseline, immediately after 
treatment (after Tx), and 8 h after treatment (after 8 h). Values correspond to the overall 

area under the peaks obtained by mass spectrometry

•  The levels of FFA (free fatty acids) in the treated area increased 
by 127.1% immediately post-treatment and by 134.1% 8h 
post-treatment. High levels of FFA indicate strong 
metabolic response in the fat tissue.

•  The levels of four out of five analyzed DNA pro-apoptotic 
markers increased significantly after application, providing 
evidence of enhanced apoptosis in the subcutaneous adipose 
tissue. 

•  The average fat pH decreased from 7.30±0.12 to 6.60±0.07 
immediately post-treatment and to 7.11 ± 0.11 8h post-treatment.

HIGHLIGHTS



Measurements of pH were performed immediately after 
the punch biopsy directly in the fat tissue.

Collection of control punch biopsies of the fat tissue from 
the abdomen.  The bioptate was pulled out by tweezers.

•  The aim was to investigate the mechanism of apoptosis induced 
through saturation of FFA in the fat cells.

•  Two Large White pigs received a single 30-minute long treatment 
of thigh.

•  Punch biopsies were collected before, immediately after and 8 hours 
after treatment. Control samples were obtained from the abdomen at the 
baseline and 8 hours post-treatment.

•  Levels of pro-apoptotic markers in histological samples were 
increased post-treatment, indicating enhanced apoptosis in the tissue.

•  FFA concentrations increased and pH decreased significantly post-
treatment, suggesting that HIFEM induces a strong metabolic response 
in the fat tissue which leads to the breakdown of fat. High levels 
of FFA may saturate the fat cell and trigger fat cell apoptosis.

•  Results of this study correlate with previous research reporting 
elevated apoptotic levels post HIFEM treatments as well as with fat 
reduction observed in human studies.

•  The results support the proposed MOA stating that HIFEM 
contractions evoke a strong metabolic reaction and trigger cascade 
effect leading to FFA saturation, the stress of endoplasmic reticulum 
and fat cell apoptosis.

STUDY DESIGN

CONCLUSIONS



AN INITIAL STUDY 
INVESTIGATED THE EFFECTS 

ON BUTTOCKS

Mariano Busso M.D.1, Radina Denkova M.D.2

1. Aesthetic Dermatology, Coconut Grove FL, USA; 2. Aesthe Clinic Beauty, Sofia, BG

Published in Journal of Aesthetic & Reconstructive Surgery, May 4 2019, DOI: 10.4172/2472-1905.100049 

BEFORE AFTER

HIGH-INTENSITY FOCUSED ELECTROMAGNETIC (HIFEM) FIELD THERAPY 
USED FOR NONINVASIVE BUTTOCK AUGMENTATION AND LIFTING: 

FEASIBILITY STUDY

•  21 women received 4 bilateral treatments on their buttocks.

•  The treatments caused significant changes to gluteus muscles 
which translated into overall aesthetic improvement. 

•  Digital photographs showed overall buttock lifting and reduction 
in muscle laxity.

•  High levels of satisfaction with treatment results (7.3/10).

•  The results triggered a following large-scale multicentric study 
to bring further evidence.

HIGHLIGHTS



•  Evaluation at baseline, after last treatment, 1-month post, 
and 3-month post:

•    Weight measurement, standardized digital photography. 

•    Patient comfort and satisfaction with results. 

DESIGN AND METHODOLOGY

RESULTS

Satisfaction with  
results (0-10) 

After treatment 1 month follow-up  3 month follow-up 

Average (n=21) 7.2±1.8 7.4±1.8 7.8±2.0

Treatment comfort (0-10) 1st session 4th session

Average (n=21) 7.0±2.3 8.3±1.9

BEFORE AFTER BEFORE AFTER

Chronologic evaluation of patient satisfaction with the treatment results using a VAS scale  
(10 = Complete satisfaction, 0 = Complete dissatisfaction). Average satisfaction was high and increased 

over time.

Digital images of two patients showing overall lifting of their buttock coupled with elevation of the gluteal 
fold and a tighter and more sporty look after HIFEM® treatment (4x30min).

VAS scale patient comfort during the treatment (10 = Complete comfort, 0 = complete discomfort).
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The role of fat and muscles in aesthetic appearance
The majority of human body composition comprises of fat 
(approx. 25%)1 and muscle (42% male/36% female)2 tissues. 
Many procedures address subcutaneous fat which correlates 
with the overall body shape, and its reduction can deliver a 
slimmer look. The underlying muscles are however equally 
important as an increased muscle tone better defines the 
body contour by reducing the localized prolapse/laxity 
and adds to a healthier aesthetic appearance.

HIFEM® technology 
EMSCULPT is based on High-Intensity Focused 
Electro-Magnetic (HIFEM) field technology which has the 
ability to induce supramaximal muscle contractions. The 
rapidly changing magnetic field induces electric currents 
in the tissue where it depolarizes neural membranes 
and governs motor units in the target muscles, causing 
concentric contractions.3,4 The effects are highly selective; 
due to its physiological characteristics only motor neurons 
are activated, while other neurons or tissues are not 
responsive to the current, and therefore stay unaffected.

Nerve depolarization for induction of supramaximal 
contractions 
During normal voluntary muscle contractions, the muscle 
fibers relax between each nervous stimulus due to the 
central nervous system’s inability to signal another impulse 
while the previous one is still in action. EMSCULPT generates 
impulses that are independent of brain function, and at 
such a rapid frequency that doesn’t allow such a relaxation 
phase. Under normal conditions, the highest amount of 
tension that could be developed and held physiologically 
is called maximal voluntary contraction (MVC). Usually, it 
lasts only for a split second. Contractions with a tension 
higher than MVC are defined as supramaximal. EMSCULPT 
has the ability to generate supramaximal contractions 

and hold them for multiple seconds, which significantly 
increases the physiologic stress/workload needed to allow 
muscles to adapt. The way the stimulation is perceived by 
the patient is largely dependent upon the specific pulse 
repetition being used. If stimuli are delivered slowly enough, 
the patient feels and perceives individual muscle twitches. If 
stimuli are delivered at a faster rate, the twitches will overlap 
and the patient will perceive the stimulation as one longer 
continuous contraction, rather than a series of individual 
muscle contractions. However, physiologically, this is not 
what is happening. Even at higher (faster) stimulation 
frequencies, EMSCULPT induces “contractions within a 
contraction”, despite the continuous activation of the 
muscle, there is still partial relaxations (reductions in muscle 
tension) and consequential re-contractions (increases in 
tension) of muscle fibers. So, while patients tend to describe 
certain phases of EMSCULPT treatment as a long continuous 
contraction, in reality the device effectively changes the 
way the muscle is activated, creating a “contraction within a 
contraction” during muscle activation. This unique delivery 
method is what allows for nearly 20 thousand stimuli during 
a single session, based on the number of electrical pulses 
the device generates during a treatment session.

The effects on muscle tissue 
When exposed to supramaximal contractions, the muscle 
tissue is forced to adapt to such extreme conditions and 
responds with a deep remodeling of its inner structure, i.e., 
the growth of myofibrils (muscle hypertrophy) and creation 
of new protein strands and muscle fibers (muscle 
hyperplasia).5–7 Increased muscle density and volume lead 
to a better definition and muscle tone.

BEFORE              AFTER

Figure 2: Illustration of muscle structure changes 
after exposure to extreme load.

EMSCULPT® TECHNOLOGY FOR NON-THERMAL 
INDUCTION OF MUSCLE GROWTH AND FAT APOPTOSIS 
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Figure 1: Muscle response to EMSCULPT treatment 
compared to common exercise.
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Figure 5: An MRI scan of a patient before and 2 months after 4 EMSCULPT treatments 
shows reduction in subcutanenous fat and growth in abdominal muscle.

SUBCUTANEOUS FAT 
BEFORE TREATMENTS

THE FAT REDUCED 
AFTER TREATMENTS

ABDOMINAL MUSCLE 
BEFORE TREATMENTS

THE MUSCLE GROWTH 
AFTER TREATMENTS

The effects on fat tissue 
During physical activity, muscles need energy to  produce 
contractions. The energy is derived primarily from 
adenosine triphosphate (ATP) and  secondarily from 
creatine phosphate and glycogen to fuel the muscles. When 
these are depleted, the body’s catabolic processes take 
place in the form of  lipolysis - i.e. the breakdown of lipids 
(triglycerides) into free fatty acids (FFA) and glycerol.8–11 
These released molecules usually act as an energy source 
for the needed muscle activity and body metabolism. 

Figure 3: Illustration of induced FFA overflow 
and consequential apoptosis of fat cells.

During an EMSCULPT treatment, the muscles are contracted 
to supramaximal levels. Signals are sent to the brain that an 
extreme amount of energy is going to be needed to supply 
these contractions and the release of epinephrine is acutely 
increased. This results in an extreme catabolic reaction, 
and   supramaximal lipolysis, which in turn brings about a 
dramatic release of FFA. When the amount of released FFA 

exceed normal levels, they start accumulating intracellularly 
in surrounding adipocytes (see Figure 3) and  eventually lead 
to their dysfunction.9, 12–14 This catabolic and supramaximal 
lipolysis effect occurs mostly in the area in close proximity 
to the actual contracting muscles, due to increased adipose 
tissue blood flow and paracrine substances released from 
the contracting muscles.9 This principle of cell apoptosis 
induced by overflow of FFA has been previously observed 
and demonstrated in numerous research studies.15–17

The clinical effects 
What a patient sees after a series of EMSCULPT treatments 
is a significant growth of their muscles and a reduction of 
fat. This combination effect on both tissue layers delivers 
unique aesthetic improvement. 

Figure 4: An example of a female patient before and after four 
treatments with EMSCULPT. Courtesy of Paula Lozanova, M.D.

AFTER 4 TREATMENTSBEFORE



BASELINE 2 MONTH FU

MAGNETIC RESONANCE IMAGING 
(MRI) STUDY: SIMULTANEOUS FAT 

AND MUSCLE EFFECT

HIGH INTENSITY FOCUSED ELECTRO-MAGNETIC THERAPY 
(HIFEM®) EVALUATED BY MAGNETIC RESONANCE IMAGING (MRI): 
SAFETY AND EFFICACY STUDY OF A DUAL TISSUE EFFECT BASED 

NON-INVASIVE ABDOMINAL BODY SHAPING.

Brian M. Kinney, MD, MSME, FACS1, Paula Lozanova M.D.2

1. USC School of Medicine, Hills Beverly, California; 2 Paula Fines Center, Sofia BG, Europe 

Published in Lasers in Surgery and Medicine Journal (LSM), October 2018,  DOI: 10.1002/lsm.23024

•  22 patients were evaluated 2 months after four 30-min 
treatments.

•  Abdominal fat thickness was reduced on average by 18.6 % 
or 4.3 mm.

•  Abdominal muscle mass increased on average by 15.4 %, coupled 
with a 10.4 % average reduction in diastasis recti.

•  Waist circumference decreased on average by 3.8 cm.

HIGHLIGHTS



•  No adverse event. Several patients reported mild muscle fatigue 
which resolved within 12-48 hours.

•  Simultaneous reduction in subcutaneous fat and strengthening 
of abdominal muscles in treated patients evaluated by MRI.

RESULTS

BASELINE 2 MONTH FU

Magnetic resonance and digital images of Subject ID2 before (left) and 2 months post-treatments (right). 
Male (30), BMI 24.8 kg/m2 (before) and 24.5 kg/m2 (2 months), weight -2.2 lb (- 1.2 %), subcutaneous fat 

-30.3% (white markings), muscle thickness +13.7% (green markings), abdominal separation -24.9% (red 
markings), circumference -3 cm. Combination of the effects produced an overall visual improvement in 

patient’s abdominal area.



A LARGE-SCALE MULTICENTRIC 
STUDY: NON-INVASIVE BUTT 

LIFTING EFFECTS
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Published in Journal of Drugs in Dermatology, November 2018, J Drugs Dermatol. 2018; 17(11): 1229-1232.

HIGH INTENSITY FOCUSED ELECTRO-MAGNETIC TECHNOLOGY (HIFEM) 
FOR NON-INVASIVE BUTTOCKS LIFTING AND TONING OF GLUTEAL 

MUSCLES: A MULTI-CENTER EFFICACY AND SAFETY STUDY.

BEFORE AFTER BEFORE AFTER

•  A total of 75 patients received 4 bilateral treatments on their 
buttocks, and were evaluated 1 month post-treatments.

•  85 % of patients reported significant improvement in appearance 
of their buttocks. 79 % of patients reported improvement in their 
confidence.

•  80 % of patients felt their buttock was more lifted and toned 
right after their last treatment. Patients reported improvement 
in buttock laxity and tightness post-treatment.

•  Patient photography revealed improvement in shape, tone 
and fullness of buttocks.

HIGHLIGHTS
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NONINVASIVE INDUCTION OF MUSCLE FIBER HYPERTROPHY AND
HYPERPLASIA: EFFECTS OF HIGH-INTENSITY FOCUSED ELECTROMAGNETIC

FIELD EVALUATED IN AN IN-VIVO PORCINE MODEL

IN VIVO MUSCLE HISTOLOGY STUDY 

Histological evaluation showed strong muscle fiber hypertrophy and indicated fiber hyperplasia. 

•  In treated animals, the muscle mass in examined slices increased 
by 20.56% (17053.4±5617.9 μm2) on average.

•  The average area per single muscle fiber increased by 12.15% 
(332.23±280.2 μm).

•  The average number of muscle fibers increased by 8%, and 
although not statistically significant, it indicates muscle fiber 
hyperplasia.

•  Control animal did not show any significant changes in any of the 
measured parameters.

HIGHLIGHTS



The individual average muscle mass in a single slice for each animal. 

Punch biopsies of the muscle tissue were 
taken from the treated area and pulled out 

using tweezers.

The samples were fixed in 10% neutral buffered formalin 
and colored using hematoxylin. The samples were sliced 

and microscopically evaluated.

Animal care complied with the convention for the 
protection of vertebrate animals used for experimental 

and other scientific purposes.

The thigh was treated for 30 minutes using the 
HIFEM applicator secured by a fixation belt.

•  Three Yorkshire pigs received four 30-minute long treatments. Fourth 
pig served as a control.

•  Biopsy specimens of muscle tissue were taken before the treatments 
and during 2-week follow-up. Collected tissue slices were evaluated for 
any structural changes by a certified histopathologist.

•  The results confirmed muscle hypertrophy on the histological level, 
which correlates with previous CT and MRI studies.

STUDY DESIGN

RESULTS

 

50000
60000
70000
80000
90000

100000
110000
120000
130000

Animal 1 Animal 2 Animal 3 Control

INDIVIDUAL MUSCLE MASS PER SLICE  [µm2] 

Before
A er



MRI STUDY: 
WOMEN AFTER CHILDBIRTH
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ABDOMINAL REMODELING IN POSTPARTUM WOMEN BY USING 
A HIGH-INTENSITY FOCUSED ELECTROMAGNETIC (HIFEM) PROCEDURE: 

AN INVESTIGATIONAL MAGNETIC RESONANCE IMAGING (MRI) PILOT STUDY

Published in Journal of Clinical & Aesthetic Dermatology, September 2020, J Clin Aesthet Dermatol. 2020;13(4 Suppl):S16–S20

MRI images of subject ID 6 (below umbilicus), aged 38 years. Compared to baseline (left), the one-month 
(middle) and three-month (left) images show correction in the abdominal separation (red arrows).

•  10 enrolled patients: women 3-36 months after the childbirth.

•  MRI assessment was done at baseline, 1 month, 3 months 
and 6 months.

•  The abdominal separation was reduced by 22.7% on average.

•  It is the only study providing evidence of non-invasive reduction 
in diastasis recti on post-partum patients in aesthetic market.

HIGHLIGHTS



Digital images of subject ID 10 (female, age 37 years) taken at baseline (left), one-month 
follow-up (middle), and three-month follow-up (right).

RESULTS

•  The fat thickness across the abdomen was reduced by 20.1%  
on average.

•  The muscle thickness was increased by 21.3% on average.

•  The changes in fat and muscle correlate with previously published 
studies while the effect on diastasis recti was significantly higher.

•  The observed results remained stable at the 6-month follow-up.

•  The study found the HIFEM procedure to be highly effective for 
mommy makeover in post-partum women.



LITERATURE REVIEW: HIFEM® 
AND THERMAL PROCEDURES
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THERMAL VS. NON-THERMAL TECHNOLOGIES IN NON-INVASIVE 
BODY CONTOURING.

Efficiency comparison of different body contouring methods. 

RESULTS

MODALITY FAT
THICKNESS 

MUSCLE
THICKNESS

WAIST 
CIRCUMFERENCE

LLT 0.0% 0.0% -3.03 cm

HIFU 0.0% 0.0% -2.76 cm

RF -29.0% 0.0% -3.44 cm

CRYOLIPOLYSIS -21.2% 0.0% -3.88 cm

HIFEM -18.6% +15.4% -4.09 cm

•  Results based on 42 identified studies using quantitative 
evaluation of outcomes.

•  HIFEM is the most effective technology for reduction in waist 
circumference.

•  HIFEM technology combines fat reduction (18.6%) and muscle 
thickening (15.4%).

•  Thermal technologies show risks of AE due to tissue hyper/
hypothermia such as erythema, swelling, pain, burns, numbness, 
bruising, etc. No adverse events related to the HIFEM treatments 
were reported.

HIGHLIGHTS
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CHANGES IN SUBCUTANEOUS ABDOMINAL FAT THICKNESS FOLLOWING 
HIGH-INTENSITY FOCUSED ELECTRO-MAGNETIC (HIFEM) FIELD 

TREATMENTS SIX MONTHS POST-TREATMENT: 
A MULTICENTER ULTRASOUND STUDY.

Visualization of predefined locations for ultrasound measurements. Four different points at a distance 
of 2 inches from the umbilicus were used.

 -30.7% 

-37.7% 

-20.7% 
 

-20.6% 

Epiumbilical

Subumbilical

Lateral left Lateral right

*Weight changes were insignificant.

•  18 patients were recalled 6 months after four 30-minute 
treatments for ultrasound assessment of abdominal fat thickness.

•  Ultrasound measurements were performed at four predefined 
locations, and the outcomes were compared with baseline and 
1-month results.

•  Average reduction across abdomen was 7.73±5.68 mm at 6M FU.*

•  High consistency: Each subject showed a reduction, 11 out of 18 
patients had a total reduction greater than 20%.

HIGHLIGHTS



PATIENT 3: 23 years old female 

PATIENT 4: 32 years old female 

RESULTS

BASELINE

BASELINE

1-MONTH FU

1-MONTH FU

6-MONTH FU
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THE EFFECT OF HIFEM PROCEDURE ON VISCERAL ADIPOSE TISSUE: 
RETROSPECTIVE ASSESSMENT OF COMPUTED TOMOGRAPHY SCANS 

 
DAVID KENT M.D.1, BRIAN KINNEY M.D.2 

1. Skin Care Physicians of Georgia, Macon, GA, USA

2. University of Southern California Division of Plastic Surgery, Beverly Hills, CA, USA
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    HIGHLIGHTS 

•   Retrospective analysis of CT scans (22 patients) to investigate changes in visceral fat.

•   The average visceral fat reduction across the abdomen was 14.3%.

•   Significant decrease in VAT showed in 18 out of 22 patients.

•   The results are first indications of HIFEM’s ability to positively affect visceral fat.

COMPUTED TOMOGRAPHY SCAN STUDY:
EFFECTS OF HIFEM® ON VISCERAL FAT

BASELINE 1 MONTH FU BASELINE 1 MONTH FU

Male subject: 48 years old, average VAT reduction seen  
on the CT slices (upper row) was 19.9%.

Female subject: 37 years old, average VAT reduction seen  
on the CT slices (upper row) was 39.0%.


