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Novel Approach to Facial Rejuvenation by Treating
Cutaneous and Soft Tissue for Wrinkles Reduction:
First Experience from Multicenter Clinical Trial
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Abstract

Background: Facial aging is determined by skin quality and the condition of underlying muscles, which
contribute to the overall appearance by lifting heavy facial structures.

Objective: This study aims to assess the safety and effectiveness of the novel radiofrequency (RF) and high-
intensity facial muscle stimulation (HIFES) technology for treating wrinkles by facial tissue remodeling.
Methods: This trial assessed the 3-month data of 24 subjects seeking facial wrinkles treatment. All subjects
received four treatments, with a device utilizing RF and HIFES. The evaluation included a two-dimensional
photographs assessment according to the Fitzpatrick Wrinkle and Elastosis Scale (FWES) and a three-
dimensional (3D) photograph analysis for facial appearance. Therapy comfort and subject satisfaction
were assessed.

Results: Based on the data of 24 subjects (56.5 £ 2.0 years, skin types I-IV), the significant improvement in-
creased up to 3 months (—2.3 points, p<0.001) post-treatment. 3D photographs analysis documented no-
table cutaneous and structural rejuvenation and coincided with FWES evaluation, underlining the positive
subjective appreciation of the results with 20.4% average wrinkle reduction at 1 month, further increasing
to 36.6% wrinkle reduction at 3 months.

Conclusion: Documented by both subjective and objective evaluation tools, the RF and HIFES procedure for
facial rejuvenation was found to be effective for treatment of wrinkles and skin texture.

ClinicalTrials.gov Identifier: NCT05519124.

Introduction

In recent years, various noninvasive and minimally inva-
sive procedures have been developed, mainly for skin
tightening,"™ primarily utilizing ultrasound, radiofre-
quency (RF), or laser energy. The RF modality has be-
come widely adopted due to its ability to induce
production of new collagen and elastin fibrils while en-
hancing the existing connective tissue structures, and

cellular metabolism.’ Nonetheless, when it comes to fa-
cial appearance, counteracting only the signs of skin
aging is part of the solution.® The loss of density of un-
derlying muscles plays an important role in overall facial
appearance. '’

The direct relationship between facial muscles and skin
appearance is based on the muscle toning effect that im-
proves the density and quality of facial muscles, hence
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KEY POINTS

Question: Is the radiofrequency (RF) and high-intensity facial
muscle stimulation (HIFES) technology effective in the treat-
ment of facial wrinkles?

Findings: The significant wrinkle reduction was documented
by evaluation of digital photographs using Fitzpatrick Wrinkle
and Elastosis Scale and three-dimensional analysis.

Meaning: The findings suggest that the RF and HIFES technol-
ogy are an effective approach for wrinkle treatment.

making the attached skin firmer and more elastic.'' Weak-
ening of the cheek muscles (especially zygomaticus mus-
cles) can promote midfacial soft tissue descent, resulting
in the increased severity of the nasolabial fold, formation
of jowls, and loss of jawline contour.'> Muscle remodel-
ing can help to change the face contour by lifting effect
that highly contributes to the overall facial appearance.'?

To target both skin and facial muscle, monopolar RF
and high-intensity facial muscle stimulation (HIFES)
technology are combined in the novel device, which
uniquely synchronizes both technologies to address the
overall facial appearance. The mechanism of RF treat-
ment is based on the oscillating electrical currents that
flow through the skin tissue, where they are transformed
into heat.>'* The novel HIFES technology generates a
strong electrical field that depolarizes the motor neurons
innervating the facial elevators: frontalis muscle, zygo-
maticus major and minor, and risorius muscle.

Depolarization of these motor neurons results in supra-
maximal contractions of these muscles.'>'® The selectiv-
ity of the technology enabling the stimulation of only the
elevator muscles is ensured by the design of the applica-
tors, which contain multiple segments, whereas the
HIFES energy is generated only in certain segments over-
lying the elevator innervating muscles. The repeated ap-
plication of HIFES results in the initiation of muscle
protein synthesis and may lead to the densification of
the muscle tissue and its overall improvement.”’21

As documented in previous research, neocollagenesis
and neoelastinogenesis are initiated after the RF therapy,
and the improvements in skin appearance and properties
are usually noticeable a few weeks after the treat-
ment.'*?>% In addition, the heat delivered by RF sup-
ports the effect of HIFES through improved blood
circulation, which increases nutrient supply,”**> promot-
ing the muscle remodeling and regeneration of existing
muscle fibers.®?’

This study aims to evaluate the safety and effectiveness
of the novel device for facial wrinkles and rhytides treat-
ment. We hypothesize that this novel treatment may facili-
tate the natural healing process following the thermal
effects of RF and workload from HIFES, conceivably
resulting in wrinkle reduction and skin tone improvement.”*

Methods
Study population
Twenty-four subjects (1 male and 23 females, for more
details see Table 1) were enrolled at two study sites. At
the time of enrollment, the inclusion and exclusion crite-
ria and the subject medical history were reviewed. Inclu-
sion criteria were subjects aged 21 years and older,
understanding of the investigative nature of the treatment
concerning potential benefits and side effects, presence of
clearly visible wrinkles in the treatment area, willingness
and ability to abstain from partaking in any facial treat-
ments other than the study procedure during study partic-
ipation, and willingness to comply with the study
instruction to return to the clinic for the required visits
and to have photographs of their face taken.

Subjects who met any exclusion criteria, such as metal
implants, local infection, or unhealed wounds in the trea-
ted area, were excluded from participation in the study.

Ethical consideration

This multicenter single-arm open-label interventional
study was approved by the Advarra Institutional Review
Board, and its conduct adhered to the ethical principles of
the 1975 Declaration of Helsinki. All patients voluntarily
provided informed consent before any study-related pro-
cedure was performed. Each patient was assigned a
unique subject identification number for anonymization.

Treatment protocol

All patients received treatments with the novel EMFACE
(BTL Industries, Inc., Boston, MA) device using RF and
HIFES technology for the noninvasive reduction of wrin-
kles, rhytides, and overall improvement in facial con-
tours. The treatment was performed on the forehead
and both cheeks at the same time using adhesive single-
use applicators. Before each therapy, the treatment area
was cleared of any cosmetics, lotions, jewelry, and prom-
inent hairs. The treatment administration phase consisted
of four 20-min treatment visits, delivered 5-10 days
apart. At each therapy, the intensities of RF and HIFES

Table 1. Baseline patient characteristics (N =24)

All cases

Patients 24
Gender

Male 1 (4.2%)

Female 23 (95.8%)
Age (years)

Mean 56.5+£2.0

Range 34-75

Median 59.5
Skin types

I 1

1T 13

111 6

v 4
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stimulation (on a scale of 0%-100%, where RF was set to
100% by default) were adjusted according to the patient’s
feedback concerning any possible discomfort.

All patients were required to complete all four treat-
ments and three follow-up visits: immediately after the
last treatment, at 1-month, and at 3-month follow-up
(£10 days). Patients were monitored and examined for
the occurrence of any adverse events throughout the
study duration.

Data collection and evaluation

At baseline and all follow-up visits, two-dimensional
(2D) photographs of the face were taken and evaluated
according to the Fitzpatrick Wrinkle and Elastosis
Scale (FWES). Three independent evaluators assigned
the FWES score to the subjects’ pre- and post-treatment
photographs to assess wrinkle severity as per Table 2.

The three-dimensional (3D) automated analysis was
performed using two standardized systems to evaluate
the severity of wrinkles, skin evenness, and texture.
A 3D photographic imaging system LifeViz® Mini
(QuantifiCare S.A., France) was used to capture facial
images of 13 patients that were to be evaluated.”® At
baseline and both 1- and 3-month follow-up visits, the
2D photographs were taken from the left, right, and
front views of the face at multiple angles, and compiled
into a 3D model by using Quantificare software suite.
3D models were evaluated for the wrinkle severity and
skin evenness by analyzing the combination of depth,
length, and width of the wrinkles in the treated areas
according to the subject’s age, gender, and skin type.

Every analysis was assigned with a score ranging from
—10 to +10. A negative score means the wrinkle severity
and skin evenness are worse than in the average individ-
ual, and positive scores >0 (i.e., average) indicate how
much better the patient’s result is than in the case of an
average individual of similar age, gender, and skin type
as a concerned subject.

Similarly, photographs of 11 subjects were taken using
the Vectra® H2 camera (Canfield Scientific, Inc.), and
were analyzed for wrinkle severity and skin texture
using the included Sculptor® software.”” The results
were determined as a score based on the intensity of
the measured instance on a scale of 0—100, where 100
means the highest possible score reflecting excellent
skin condition.

The 5-point Likert scale Subject Satisfaction Question-
naire (SSQ) was administered after the final treatment
and at all follow-up visits to assess patients’ satisfaction
with the therapy results. The Therapy Comfort Question-
naire including the visual analog scale (0—no pain, 10—
maximum bearable pain) and 5-point Likert scale was
administered after the final treatment session.

Statistical methods

The descriptive statistic was calculated (mean, standard
error mean, and median value). All data were analyzed
for statistical significance. Paired variables measured at
multiple time points were tested by repeated measures
analysis of variance followed by a post hoc Tukey hon-
estly significant difference test used to analyze the signif-
icance of observed changes. The significance level was
set to «=0.05 (5%).

Results

Out of the recruited 24 subjects (56.5+2.0 years, skin
type I-1V), 17 completed the 3-month follow-up visit.
All patients received wrinkle treatment with parameters
set according to the patient’s feedback. During the treat-
ment, the intensities ranged from 50-100% for HIFES
and 80-100% for RF.

FWES evaluation

The FWES evaluation resulted in a baseline value of
5.210.4 points (class II, median value=5.0 points). At
a l-month follow-up visit, the FWES score decreased
to 3.8+0.5 points (median value=3.5, —1.4 points,
p<0.001; class II). The results peaked 3 months after
the last treatment (p<0.001), averaging a score of
2.9+0.4 points (median value=3.0 points, —2.3 points,
class I).

3D analysis

Evaluating 3D photographs with QuantifiCare® software,
the patient’s baseline average wrinkle score was subaver-
age with —1.3 £ 0.6 points. Gradually, it improved show-
ing an average difference of +3.1 0.5 points (p <0.001)
at 1-month follow-up, as shown in Figure 1. The im-
provement was maintained up to 3 months with an aver-
age score increase of +4.410.6 points (p<0.001). The
skin evenness (3.5t 0.4 points at baseline) of the whole
face was enhanced on average by +3.7+0.5 points at a

Table 2. Wrinkle severity according to the Fitzpatrick Wrinkle and Elastosis scale

Class Wrinkling Score Description
Fine wrinkles 1-3 Mild: fine texture changes with subtly accentuated skin lines
1II Fine-to-moderate depth wrinkles 4-6 Moderate: distinct popular elastosis (individual papules with
with a moderate number of lines yellow translucency under direct lighting) and dyschromia
I Fine-to-deep wrinkles, numerous lines 7-9 Severe: multipapular and confluent elastosis (thickened, yellow, and pallid)

with or without redundant skin folds

approaching or consistent with cutis rhomboidalis
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I-month follow-up visit (p<0.001). At the 3-month
follow-up, a significant improvement (p<0.001) by
+5.110.6 points was achieved.

The photographs evaluated in Vectra Sculptor soft-
ware analogically showed a wrinkle improvement notice-
able from the I-month follow-up when the score
increased by +11.3+2.2 points (p<0.001) against the
baseline (53.0%3.7 points). The improvement peaked at
3 months with an average score increase by +17.6+2.8
points (p<0.001). The skin texture (75.0% 3.8 points at
baseline) was enhanced by +11.6+4.1 points at a 1-
month follow-up visit, and by +17.7%+2.5 points at 3
months (both p<0.001).

Despite the use of different 3D analysis software tools,
desired changes were observed in all subjects with fine or
pronounced wrinkles resulting in fuller and lifted cheeks 1
and 3 months after the final treatment as shown in Figures 2
and 3. Average subject’s improvement rate was quite sim-
ilar for both software, achieving 36.8% (QuantifiCare) and
36.5% (Vectra) improvement at 3 months for wrinkles and
24.2% (QuantifiCare) and 26.2% (Vectra) for skin even-
ness and texture, respectively.

Subject satisfaction and therapy comfort

The majority of patients (87.5%, N=21) agreed that the
therapy was comfortable and 91.7% (N=22) patients
reported no or minimal discomfort during the treatment.
There were no negative responses from the SSQ evaluation
immediately after the treatment. At 1- and 3-month follow-
ups, satisfaction with results was high, achieving 95.5%
and 95.0%, respectively. In addition, 87.5% of patients
reported more lifted and tighter skin after the treatment
during the whole study. The lifting effect is demonstrated
in Figure 4. No adverse events or treatment-related side ef-
fects were observed.
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. ) Fig. 2. Forty-six-year-old patients before (left)

Fig. 1. Seventy-ﬁve-year-ol.d patients before and at 3 months after (right) the final treatment

(left) and at 1 month after (r|ght? the final with the EMFACE device. Photographs were
treatment WItf:I the EMFACE device. Photographs taken using the 3D photograph imaging system
were taken using the 3D photograph imaging LifeViz® Mini (QuantifiCare S.A., France).
system LifeViz® Mini (QuantifiCare S.A., France).
3D, three-dimensional. N 4
. y,
Discussion

The appearance of facial wrinkles and rhytides was sig-
nificantly (p <0.05) improved after the treatment using
a novel device combining RF and HIFES technologies.
The FWES results showed a shift from class II
(5.2£0.4 points) to class I (2.9+0.4 points) indicating
only fine wrinkles. The 3D analysis demonstrated a sig-
nificant wrinkle (36.6%) and skin texture (25.2%) im-
provement maintained up to 3 months. The majority of
patients (90.9%) agreed the therapy was comfortable
and there were no negative responses from the SSQ. In
addition, patients were satisfied especially with the lifting
effect visible after the final treatment and with treatment
results (83.3%) in general—outcomes leading to minimi-
zation of signs of aging.

Fig. 3. Sixty-two-year-old patients before (left)
and 3 months after (right) the final treatment
with the EMFACE device showing wrinkle
severity improvement with visible jawline
definition.
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Fig. 4. Sixty-year-old patient at the 1-month
follow-up visit after the final treatment with the
EMFACE device with pronounced lifting effect
on the cheeks. Photographs were taken using
the 3D photograph imaging system LifeViz®
Mini (QuantifiCare S.A., France).

In this study, the skin quality, determined by wrinkle,
evenness, and texture analysis, improved most at 3 months.
These outcomes corresponded with findings of Kent
et al.>° and Goldberg and Lal,*' confirming the fact that
collagen and elastin structural remodeling within 3 months
after the RF treatment resulted in skin rejuvenation. In ad-
dition, the outcomes demonstrated by Kinney and Jaro-
sova’® and Halaas™ presented positive muscle changes,
especially densification and overall function improvement
shown at the 3 months post-RF+HIFES treatments.

This benefit of synchronized use of RF and HIFES
technologies to the overall facial appearance was sup-
ported by our findings accompanied by high patients’ sat-
isfaction with a lifting effect, reported by 87.5% of the
treated subjects. Although our study was not primarily fo-
cused on the lifting effect, these findings suggest that
remodeling of facial muscles considerably contributes
to the lifting of the facial structures. In addition, as heat
responsive, the collagen and elastin remodeling was ini-
tiated after RF heating and supported the lifting effect
by increasing the skin elasticity and tightness.

Current therapies for facial rejuvenation often include
invasive surgical facelift procedures, botulinum
neurotoxin-based injections, and skin fillers. Despite
them being effective, they are still considered (minimal-
ly) invasive and could be associated with a number of
side effects and drawbacks, such as long recovery, or
scarring, and also limited effectiveness on the underlying
muscles.>*°

The use of a novel device offers a way to overcome
most of these disadvantages. The device combines the

synchronized effect of RF on the skin tissue with selec-
tive stimulation of the underlying fibromuscular tissue
and fascia using HIFES technology. This combination
poses as an interesting opportunity for targeting facial
wrinkles. Moreover, as documented herein, the combined
treatment is fully noninvasive and highly comfortable
with minimal or mild discomfort.

To achieve reliable wrinkle improvement evaluation,
two methods were used—FWES based on blinded evalua-
tors and 3D automated analysis due to the potential limita-
tions of the former. Overall, the considerable consistency
of the FWES and 3D analysis results was documented, evi-
dencing the positive effect of the treatment on wrinkles and
skin texture. Also, to include a wide range of patients with
well-visible facial wrinkles, subjects of varying ages were
enrolled (34-75 years). Nonetheless, desired changes were
observed in all subjects with fine or pronounced wrinkles
resulting in fuller and lifted cheeks after the treatment, re-
gardless of the demography.

Future research on larger and specific patients’ groups,
for example, those manifesting a certain degree or sever-
ity of wrinkles and rhytids, would be of great value to ex-
pound on the effectiveness of the treatment by EMFACE
device for wrinkle reduction and to improve facial ap-
pearance.

Based on our findings, the EMFACE device may be
recommended for the noninvasive treatment of wrinkles
and overall facial skin appearance. EMFACE offers a
noninvasive, pleasant, and fast alternative to current fa-
cial therapies or surgeries.

Conclusion

The treatment by a novel EMFACE device simulta-
neously delivering RF and HIFES resulted in a significant
improvement in overall facial appearance. Based on the
outcomes from 3D analysis and FWES evaluation, the
procedure leads to decreased facial wrinkle severity
(36.6%) and improved skin quality (25.2%). The treat-
ment proved its safety since no adverse events were docu-
mented.
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