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Background
● Anti-aging facial treatments have gained 

popularity over the past few decades.
● These treatments - non-surgical or surgical - aim 

to rejuvenate the face by addressing the 
various changes that occur with aging.

● Popular treatments that target facial muscles 
include neurotoxin injections, which 
temporarily paralyzes targeted facial muscles 
to reduce the appearance of dynamic 
wrinkles.

● On the more invasive side, facelift surgeries 
often involve adjusting or tightening the facial 
layers (SMAS,muscles) in addition to 
removing excess skin/fat. {1 - 4}



Understanding the Aging process
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Important facial structures
● Skin

● Fat compartments

● Superficial musculoaponeurotic system (SMAS)

● Muscles

● Bone



Facial Muscle Functional Changes
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Formation of expression 
& sleep lines Sagging and Laxity 

FUNCTIONAL 
CHANGE

Facial asymmetry



Aims of facial muscle treatments/techniques
The main objectives of anti-aging facial muscle treatments are:

● Reducing dynamic wrinkles and fine lines: to soften frown 

lines, crow's feet, and forehead lines by relaxing underlying 

muscles.

● Volume restoration: to counter facial sagging and hollowing.

● Lifting sagging structures: brows, cheeks, and neck.

● Enhancing contours: a pronounced jawline and high 

cheekbones.

● Balancing facial symmetry: by addressing individual facial 

muscles or areas of concern, asymmetry may be corrected. {5-8}



Facial Muscle Anti-aging Interventions

The current industry standard

● Botox injections - botulinum toxin to relax 
facial muscles

● Facelift - repositioning SMAS to create a 
smoother, youthful facial contour

● Neck lift - tightening and enhancing the 
SMAS

New innovations on the horizon

1. Stem cells (autologous transplants; growth 
factors)

2. Collagen and myogenic peptides
3. Regenerative medicine (platelet-rich 

plasma; gene therapy; exosomes)
4. skin surface treatments - High intensity 

electrical facial stimulation (HIFES) to 
tone facial muscles {9-14}

Regenerative and Preventative medicine have become key interests in enhancing facial appearance to 
maintain a youthful look. Some treatments, when started earlier in life, can prevent/delay the onset of 
certain signs of aging by maintaining the health and tone of facial muscles;



Muscles of Interest



HIFES technology - Muscles of Interest

Improves facial contours by selectively 

contracting elevator facial muscles

Forehead & Eyebrows:

● Frontalis

Cheeks & Jawline:

● Zygomaticus major

● Zygomaticus minor

● Risorius muscles



Novel 2-IN-1 PROCEDURE

HIFES + SYNCHRONIZED RF

Reinforces facial muscle 
structure

Affects supportive tissue fascia 
which aid in maintaining soft 
tissue in position

Improves tissue laxity and skin 
texture



Muscle Quality Improvement Underlines the Non-invasive Facial Remodeling 
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Study Objective
To determine the improvement in 
quality of facial muscles after 
RF+HIFES treatments via changes 
in echo intensity ultrasound 
evaluation



Muscle Quality Improvement Ultrasound Study

10 patients enrolled (9 F, 1 M)
● 59.7±1.9 years, skin types I-IV
● All patients treated with HIFES+RF
● Four 20-minute treatments (one 

treatment 5-10 days apart)
● forehead and both cheeks treated 

simultaneously
● Parameters set to maximum tolerable 

level

● Ultrasound scans of m. frontalis and m. 
zygomaticus major taken at baseline, 1-month 
and 3-month follow-up 

● Muscle echogenicity (also known as Echo 
Intensity - EI) was determined

● Satisfaction & Comfort evaluated via 
questionnaires

● Facial aesthetic improvement evaluated (GAIS)

STUDY DESIGN EVALUATION METHODS



Echo Intensity of facial muscles
● Muscle quality  of targeted area 

assessed by measuring the cho 
intensity (EI)

● EI represents the mean pixel intensity 
of a specific region from an ultrasound 
image

○ Increased EI (bright color) = high amount 
of intersected connective tissue in 
muscle thus cause decrease in muscle 
quality

○ Decreased EI (darker color) = increase 
in muscle quality

Examplary ultrasound scan analysis, m. 
zygomaticus major (Including histogram 

of pixel intensity)



Results - Photographs
Muscle Quality Improvement Ultrasound Study

Figure 1: 66-year-old 
female. Comparing 
baseline (left) to 3 months 
(right), the skin appears to 
be lifted - notably in the 
nasolabial fold region and 
forehead area and cheek 
volume increase. 

Baseline 3 months follow up



Results
Muscle Quality Improvement Ultrasound Study

Aesthetic Improvement
● 87.5% had at least 1 grade 

improvement of GAIS score 3 months 
post-treatment.

● 93% satisfied with outcome & rated 
treatment as comfortable

Echo Intensity
● decreased in both zygomaticus major (ZM) and 

frontalis (FM) muscles at 3 months follow up
● mean EI values at 3 months compared to baseline:

○ FM: 19.9 A.U. (-19.9%, p<0.001) 
○ ZM: 24.9 A.U. (-30.00%, <0.001)

Baseline 1 Month follow up

Yellow arrows pointing on frontalis muscle from above. In the 1-month FU (right) the 
area representing muscle tissue is noticeably darker compared to baseline.



HIFES+RF Study on Muscle Tissue: Porcine Histology Study
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Objective: to determine the effects of novel HIFES technology combined with RF for the 
strengthening of delicate facial muscles on a porcine model.

+19.8%

+21.2%

+19.8%

● Active group: +21.2% myonuclei count (p<0.05)
● Control group: no significant changes (p>0.05)

● Active group: +19.8% muscle fiber count
● Control group: no significant change (p>0.05)



Baseline 2 Months

HIFES+RF Study on Muscle Tissue: 
Porcine Histology Study

Images courtesy of Brian M. Kinney, M.D., FACS

Muscle temperature evaluation during treatment:
muscle tissue temperature reached 39.5°C within the 
initial 2-3 minutes and remained fundamentally stable for 
the remaining duration.

2-months follow up results:

1. Muscle Density: +19.2% increase (p<0.001)
2. Number of Muscle Fibers: +19.8% increase (p<0.001)
3. Number of Myonuclei: +21.2% increase (p<0.05)

Observable
● Decrease of fat and fibrotic tissue
● Improved muscle structure

Kinney BM, Bernardy J, Jarošová R. Novel Technology for Facial Muscle Stimulation Combined With Synchronized 
Radiofrequency Induces Structural Changes in Muscles Tissue: Porcine Histology Study. Aesthetic Surgery Journal. 
Published online March 8, 2023:sjad053. doi:10.1093/asj/sjad053 



Conclusion
HIFES and synchronized RF present a new approach in Facial Aesthetics

The treatment, delivered through non-invasive, 
handsfree, self-adhesive applicators:

● Stimulates connective tissue fascia and 
muscle

● Induces contractions in the facial elevator 
muscles

● Improves muscle tone

● Results in lifting effect on forehead and 
cheeks

● Building the supportive structure for the 
facial soft tissues

30%

INCREASE IN 
MUSCLE TONE

MUSCLE 
DENSITY

19%
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