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Remodeling of facial soft tissue induced by simultaneous
application of HIFES and synchronized radiofrequency provides
nonsurgical lift of facial soft tissues
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?Boyd Beauty, Birmingham, Michigan, USA Background: The application of radiofrequency (RF) and HIFES on the body provides
Correspondence improvement in skeletal muscle tissue, reduction in fatty tissue, reorganization of

Charles M. Boyd, Boyd Beauty, 35 East connective tissue, and skin texture improvement. However, overall facial appearance
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Email: drboyd@boydbeauty.com relies on both skin and underlying structures, specifically muscles and connective tis-

sue which have to be treated as one unit to achieve proper care while preserving fatty
layers that define youth facial appearance.

Aims: The aim of this study is to find whether the effect of novel RF+HIFES is safe
and can induce the lifting of soft tissue and overall improvement in facial appearance.
Methods: In this study, 21 subjects were enrolled. The therapy was administered in
four 20-min treatments on the forehead and cheeks. Photographs were evaluated by
a Global Aesthetic Improvement Score (GAIS) and linear measurements of facial tis-
sue lifting at 1- and 3-month follow-ups. Volumetric changes in the cheek area were
investigated as well. The patients' satisfaction, safety, and comfort were documented
throughout the study.

Results: The data indicated improvement in overall facial appearance, and 23% of
average lifting was found in brows (p=3.14x 107*?) and cheeks (p=6.00x 107%°). The
assessment of digital photographs showed an improvement in 100% of patients at
3-month follow-up. The treatments were safe, accompanied by high therapy comfort
and subject satisfaction of 98%.

Conclusions: The treatment by simultaneous RF and HIFES technology produces sig-
nificant changes to the overall facial appearance, characterized by the lifting of facial

tissues.

KEYWORDS
facelift, facial muscles, HIFES, noninvasive, RF

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
© 2024 The Authors. Journal of Cosmetic Dermatology published by Wiley Periodicals LLC.

J Cosmet Dermatol. 2024,00:1-6. wileyonlinelibrary.com/journal/jocd 1


www.wileyonlinelibrary.com/journal/jocd
https://orcid.org/0000-0002-2451-9590
mailto:
http://creativecommons.org/licenses/by/4.0/
mailto:drboyd@boydbeauty.com
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjocd.16165&domain=pdf&date_stamp=2024-01-18

KINNEY and BOYD

2] @)
osmetic Dermatology

1 | INTRODUCTION

Perception of human beauty changes over time and differs by cul-
ture. Nevertheless, there is a particular trait that we rely on de-
spite the history or socio-geographical factors—the youthful facial
appearance. Facial tissue changes, marked as aging of the face, are
continuous and complex biological processes that never stop pro-
gressing. There is a constant demand for innovative approaches to
influencing facial aging and slow down the biological clock.

Various extrinsic factors, as well as intrinsic ones, are involved
in facial aging. Typical environmental outside factors are pollution,!
sun exposure—specifically ultraviolet radiation, and gravity. Overall,
these factors lead to pigmentation spots and wrinkles.? Diet, smok-
ing, and lifestyle are, to a certain extent, involved.® Oppositely, in-
trinsic factors are linked with different facial compartments that
undergo anatomical and physiological changes over time.

Various structures of the face undergo different aging processes;
these compartments are skin, muscle, ligaments, and bone. Among
the most noticeable manifested aging signs are the appearance of
wrinkles, sagging skin, and loss of facial contours and volume. These
changes occur due to decreased collagen and elastin content and the
dissimilar aging progress in different face compartments. Alteration
in facial structure and appearance is also notably exacerbated by el-
evator muscle deconditioning. The loss of support for facial tissues
results in a shift in position and modified structure of soft tissues
with their abovementioned compartments.* The focus should be
placed on each facial compartment, but with an emphasis on the
muscle tissue. The midface is linked by a superficial musculoaponeu-
rotic system (SMAS), with zygomaticus muscles playing a dynamic
role.’ Weakening of these muscles can lead to gradual atrophy and
sagging, resulting in nasolabial folds, marionette lines, and jowls.®
By activating these muscles and associated connective tissue, their
original form can be improved or preserved, and the midfacial soft
tissue can be repositioned.

To achieve specific effects, numerous surgical and nonsurgical
aesthetic procedures have been developed to combat facial aging.7
Among noninvasive procedures, radiofrequency (RF) is considered
the gold standard for skin treatment. The principle of technology is
based on dermal heating providing structural changes, thus result-
ing in an overall improvement in skin texture and quality.8 However,
this modality does not target the underlying structures that lift and
tighten the overlying tissues. To overcome this limitation, minimally
invasive treatments used for volume restoration are utilized; how-
ever, they do not provide an effect on underlying muscles crucial
for natural skin mobility as well.? The most efficient but radical
approach is rhytidectomy, the surgical facelift that brings the post-
operational drawbacks, counting a lengthy recovery period, scarring,
and other related risks.°

The latest advancement in noninvasive facial aesthetic treat-
ments is HIFES technology which can target the delicate muscle
tissue and connective tissue framework of the tissues of facial ex-
pression (SMAS and perhaps to some extent the muscles of masti-
cation and their fascia).'*"*2 The HIFES technology generates strong

electrical fields, that affect the underlying neuronal and muscle tis-
sue. These electrical fields depolarize the membrane of the motor
neurons that innervate the muscle. When motor neurons are acti-
vated, a signal travels to the neuromuscular junction, where the neu-
ron connects to the muscle. This signal makes the muscle contract
involuntarily, bypassing the brain's control. High-intensity facial
stimulation prevents the facial muscles from relaxing between sig-
nals, causing continuous contractions. Adjusting the electrical field
strength and frequency leads to a “supramaximal contraction.”

A holistic solution emerged in applying RF and HIFES to treat
skin and muscles in one procedure, aiming for noninvasive skin re-
juvenation and lifting of facial structures. The HIFES technology in-
duces electrical fields to contract facial muscles selectively,13 since
the tonus of facial muscles is crucial to ensure the support to sur-
rounding soft tissues. Repeated application of HIFES initiates mus-
cle protein synthesis and can induce the densification of the muscle
tissue.’* By contrast, changes induced by RF heating involve dermal
structure and subdermal architecture.® As was found with previous
research specifically neocollegenesis and neoelastogenesis occur
a few weeks after the RF therapies which are recorded as overall
improvement in skin appearance and its properties.16 The applica-
tion of these two modalities in one treatment has a positive effect
on improved blood circulation, leading to a boost in nutrient supply
caused by the supportive effect of RF andHIFES.}” Combining these
technologies targets all-important facial tissue compartments, aim-
ing to maintain a youthful appearance.

The study objective was to evaluate the safety and efficiency
of the novel technology combining Sync RF and HIFES. During the
therapy, synchronized radiofrequency (skin and underlying connec-
tive tissue heating) and HIFES (muscle toning) are simultaneously
administered. The aim is to document the changes to facial tissues,
namely the lifting of facial structures resulting in a naturally youthful

appearance.

2 | MATERIALS AND METHODS
2.1 | Study population

This single-arm, open-label study enrolled 21 (three males and 18
females) patients in the age range of 24-60years (45.17+11.20
on average) with Fitzpatrick type ranging from | to V, at two sites.
Selection criteria included healthy adult subjects (over 21 years old)
of any gender with clearly visible sagging skin in the treated area.
The main exclusion criteria were metallic implants, local infection,
or unhealed wounds in the treated area. Limits were not applied to
ethnic backgrounds or skin types, all adults seeking treatment who
fall within inclusion criteria, and do not meet any of the exclusion
criteria, were eligible for enrollment. Detailed instructions about
the study were given to all enrolled subjects after providing written
consent. The study design and treatment protocol were approved
by the Advarra Institutional Review Board and followed the ethical
guidelines of the 1975 Declaration of Helsinki.
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2.2 | Study design

Therapy consisted of four 20-min treatments given once a week.
The HIFES and RF energies were administered simultaneously on
all treated areas (i.e., both cheeks and forehead) by self-adhesive,
single-use applicators connected to the EMFACE device (BTL
Industries Ltd., Boston, MA). The parameters of the therapy were
adjusted according to patient feedback and tolerability on a scale
0%-100% separately for both RF and HIFES. Patients were treated
in the supine position without the use of anesthesia. Before the
treatment, the face was cleared of cosmetic products, jewelry, or
prominent hair.

2.3 | Data collection and evaluation

The 2D digital photographs were evaluated at baseline, and at 1-
and 3-month follow-up visits. The photographs were graded for
the magnitude of change in facial appearance by three independ-
ent evaluators, using the GAIS score based on a 5-grade scale (-1—
worse, 0—no change, 1—improved, 2—much improved, 3—very much
improved).

The lifting effect was assessed by the measurements of eye-
brow lift in 2D digital photographs (front view), based on the meth-
odology described by other authors,'® (Figure 1). Additionally, the
cheek lift was assessed by measuring the width of the line be-
tween both nasolabial creases at the middle level between the
upper line of the lip and the crease root of the nose in front and
side view (Figure 2). Safety and adverse events were monitored
throughout the study.

Secondary outcomes included the measurement of volumetric
changes in the cheek and mandibular region based on the 3D mod-
els reconstructed from photographs taken by VECTRA® H2 camera
(Canfield Scientific Inc., US). Particularly, the measured areas (bilat-
erally) were the malar part of the face, specifically around the oc-
currence of the malar eminence,'” and the inferior part between the
cheekbone and mandibular area in the buccal region.?°

The subject's satisfaction with the results was documented
throughout the study by the 5-point Likert scale Subjects'
Satisfaction Questionnaire consisting of four questions related to
facial appearance improvement, lifting of facial tissues, perception

FIGURE 1 Visual guidance to the eyebrow lift effect
measurements: different distances from reference line intersecting
left and right lateral canthus from (a) lateral canthus, (b) medial
limbus, (c) center of the pupil to lower line of the eyebrow.
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of appearance improvement, and overall satisfaction with treatment
results. Additionally, a Therapy Comfort Questionnaire (combining a
5-point Likert scale and 10-point Visual Analog Pain scale) was given
to the subjects after the last treatment.

For the evaluation of obtained data, the descriptive statistics
(mean and standard deviation), together with repeated measures
ANOVA were used followed by Tukey HSD tests. The statistical
tests were run at the level of significance a=0.05 (5%).

Written consent was provided, by which the patients agreed to
the use and analysis of their data.

3 | RESULTS

Of 21 subjects, 18 completed all the scheduled treatment sessions
and follow-up visits. The treatment settings were well tolerated
achieving 35%-75% for HIFES and 100% of RF (with one subject tol-
erating 75% of the RF output).

3.1 | Subjective outcome scoring

The evaluation of 2D digital photographs according to GAIS showed
significant (p <0.05) gradual improvement with the peak at 3-month
follow-up when 100% of patients were graded at least as improved.
An average improvement of 0.9+0.3 points was achieved when
rating 1-month photographs, which further increased to 1.1+0.3
points at the 3-month follow-up visit (Figure 3).

3.2 | Evaluation of the lifting measurement

Assessment of the lifting effect showed significant (p <0.05)
improvement for every measurement compared in each of the
follow-up visits to the baseline. Both the midpart (cheek lift) and
upper part of the face (brow lift) showed the peak of the treatment
effect at the 3-month follow-up visit. The average eyebrow lift
was 16.5% at 1-month follow-up (+2.58 +0.66 mm; p=1.07 x 1078)

FIGURE 2 Visual guidance to cheek lift effect measurements: (a)
distance between nasolabial creases in half line root of nose and lip
crease, intersecting a white reference line in the middle.
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FIGURE 3 Comparison of the baseline
(left) and after-the-treatment visit
photographs. Improved suppleness of skin
and reduction in wrinkles in the periorbital
area and forehead can be seen.

FIGURE 4 Vectra 3D photograph volumetric analyses: the change of volume in face at baseline and 3months follow-up visit measured on

left and right side.

and 22.2% (+3.25+0.74mm; p=3.14x107*?) at 3months. The
maximum average increase in eyebrow lift at 3months was meas-
ured from the medial limbus distance with a value of 3.79 mm.
Conversely, the changes of the least magnitude were detected
from the point of the center of the pupil, which was 2.41 mm at
3months. The average cheek lift effect measured from the fron-
tal view progressed from 1 to 3 months, reaching +3.09 + 1.96 mm
(p=2.08x107"") to +3.83+1.80mm (p=6.00x107*%), respec-
tively (Figure 4).

3.3 | Computed 3D photograph volumetric analysis

An increase of volume in the upper part of the midface in the region
of malar eminence reached, on average, +0.95+0.38 mL in 1 month
and+1.27 +1.08 mL in the 3-month follow-up visit. Conversely, the
decrease was detected in the lower part of the midface in the buccal
region where it reached -1.35+0.86 and-1.06+0.5mL on average
at 1months and 3 months. Both volume changes were counted for
each side of the face and averaged. Total volume gain for both sides
was 2.53+ 2.1 mL at 3months on average.

3.4 | Subject comfort and satisfaction

The presented data are consistent with the results obtained from 18
patients at the 3-month follow-up visit. Satisfaction of the patients
was reported as very high, remaining constant during the study, re-
sulting in average satisfaction of 98.2%. All subjects agreed that their
appearance in the treatment area improved after the treatments. A
more lifted feeling of skin in the treatment area was reported from
94.4% of subjects. Most patients (85.7%, n=18) agreed the therapy
was comfortable, with an average pain score of 1.4 (n=18) on the
visual analog scale, classifying the treatment as not painful. None of
the patients perceived the therapy as uncomfortable. No adverse

events or side effects occurred during the treatment.

4 | DISCUSSION

According to the findings of this study, based on both objective and
subjective means of evaluation, the noticeable enhancement to sag-
ging facial soft tissues and gradual restoration of facial contours was
documented after the simultaneous application of HIFES+RF.
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It is crucial to target all facial layers with a preferred focus on
muscle tissue when it comes to noninvasive facial treatments. These
muscles are weakened with age, causing specific manifestations in
each part of the face. In the midface, the cheeks are interconnected
by the midfacial superficial musculoaponeurotic system,” where the
zygomaticus muscles are involved. Deconditioned and atrophied
muscles can progressively cause the descent of soft tissues, which
externally appear as nasolabial folds (marionette lines) and jowls.®
Stimulating muscles and related connective tissue matrix can help
secure its original position and shape or allow for midfacial soft tis-
sue repositioning.

Similarly, in the upper third part of the face, the frontalis muscle
is the primary determiner of eyebrow movements.?* Frontalis is in-
terconnected to other supra-frontalis layers, including the skin, and
sub-frontalis fascia to deeper Iayers.22 Aging-related changes of this
complex may lead to eyebrow ptosis23 and connective tissue degen-
eration resulting in laxity and wrinkle formation.

The anatomical structures in the mid and upper face crucial for
the overall facial appearance are specifically targeted by the EMFACE
device due to the unique synergy of HIFES and synchronized RF. This
procedure allows for comfortable facial treatments, delivered non-
invasively while addressing the key tissue layers. The magnitude of
achieved results accompanied by very high patient satisfaction sug-
gests that HIFES+RF constitutes in some circumstances a feasible
alternative to current solutions such as rhytidectomy or microinva-
sive neurotoxin-based injections and fillers, which attract increasing
attention nowadays.3 Although the concurrent approaches possess
high efficiency, the long recovery period, non-negligible risk of ad-
verse effects, and lesser comfort level may not be acceptable for all
patients. In addition, invasive procedures may cause scarring, and
neurotoxin overuse may build up a resistance to active substances.?*
On the contrary, noninvasive treatment by RF and HIFES avoids any
downtime or unpleasant risks, as documented in this study.

The different evaluation methods used in this study pointed to
consistent results regarding favorable changes in facial appearance.
These changes, captured by digital photographs, were expressed in
objective linear measurements of lifting effect amounting to +23%
at 3months. Correspondingly, an overall improvement in facial ap-
pearance was seen in 100% of patients, as documented by subjec-
tive visual scoring with GAIS.

The outcomes from 2D photograph analyses indicated a consid-
erable shift in soft tissues that resulted in volume changes in the
face. 3D photographs evaluation showed volume shifts and reduc-
tion in the jowl region and, conversely, a volume increase in the
zygomatic part of the face. This positive volume shift in the malar
regions accounted for an absolute average difference of 2.5+2.1mL
in total. Such results approximate the effect of fillers and limited
autologous fat grafting, which have mainly a local effect fixed on
application placement not involving different parts and tissues of
the face. Additionally, the effect is unstable over time and must be
revived to gain desired results. Generally, the best outcome can be
achieved by a combination of different approaches; with invasive
procedures, the positive volume gain can reach up to 5.7+2.9mL

Cosmetic Dermatology

on average in the midface regionzo; however, the risks connected to
invasive procedures are present.

The combination of invasive and noninvasive methods is also ef-
ficient. RF and HIFES can be successfully combined with neurotoxin
therapy in which induced paralysis of muscles in one area, to avoid
formation of wrinkles, is supplemented by HIFES energy stimulation
in another.’® The prevention from dropping and loss of tonus in the
face, especially in the forehead area where the frontalis muscle is
conditioned, may be ensured.

Simultaneous application of HIFES and RF induces changes in
the soft tissues and stimulates directly or indirectly the different
compartments of the face bringing a holistic approach to the reju-
venation of the face. Concretely, the densification and muscle func-
tion improvement by HIFES produce a more contoured and compact
visual appearance of the face.® Coupling with the heating effect of
RF inducing structural changes originating from collagen and elas-
tin remodeling,® overall skin revitalization due to synergistic effect,
occurs. In addition, the therapy was perceived as comfortable and
not painful, accompanied by high patient satisfaction of 98.2% in
this study.

Although positive and consistent results from various measure-
ments suggest the efficacy of the investigated technology for facial
soft tissue lifting and rejuvenation, the sample size of 17 patients
at 3months may lead to underpowered statistics. Also, the utiliza-
tion of 2D and 3D photographs does not provide further insight
into changes in delicate facial anatomy induced by the simultaneous
application of HIFES+RF. Therefore, further investigation is needed
to correlate data from 2D and 3D analyses related to volumetric
changes in the midface and lifting effect with the functional changes
in facial tissues. This can be achieved by assessment of the entire
cheek volume change to insight comprehensive changes. Future
research would benefit from studies comparing RF+ HIFES with
standalone HIFES or standalone RF to find whatever is the specific
effect of combined or standalone modalities to provide thorough
guidance to practical application. The longevity of the effects at 6
and 12months post procedure is currently unknown. In addition,
augmentation of the volume effects would be a possibility with more

treatment sessions.

5 | CONCLUSION

Simultaneous noninvasive treatment by Synchronized RF and HIFES
facilitates changes to the overall facial appearance by targeting both
skin and delicate facial muscles. Specifically, the therapy induces fa-
vorable volumetric changes to the cheek and mandibular area while
delivering a considerable lifting effect to the sagging facial contours.
Since being safe and accompanied by high satisfaction, it poses a
valuable alternative or complementary solution to current mini-

invasive and invasive procedures.
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