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ABSTRACT

Objective: To evaluate the efficacy and safety of plasma jet radiofrequency in periorbital
rejuvenation. Methods: This experimental, longitudinal, prospective, randomized, single-
blind cohort study was conducted on 40 participants, allocated into two groups. Volunteers
underwent three bi-weekly sessions with a Ball Tip electrode, followed by two monthly
sessions with a Safe Needle electrode. The aspects investigated were laxity, wrinkles, texture,
hydration, and dyschromia of the treated skin, as well as the occurrence of adverse effects.
The study results were evaluated through participant satisfaction questionnaires and
macroscopic analysis by researchers. Results: The procedure with the Ball Tip was well
tolerated by all participants; however, researchers did not observe positive results in the
macroscopic analysis of the skin after three sessions. When analyzing the efficacy of
radiofrequency applied with the Saffle Needdle tip, improvement was observed in all aspects
of the skin, both based on the satisfaction survey and the macroscopic analysis of the
volunteers. Conclusion: Based on participant satisfaction surveys and macroscopic analysis of
adverse effects, the Safe Needle ablative electrode showed better rejuvenation results in
macroscopic analysis and more adverse effects compared to the Ball Tip electrode.

Keywords: Radiofrequency Ablation; Face; Rejuvenation; Aesthetic equipment.

RESUMEN

Objetivo: Evaluar la eficacia y seguridad de la radiofrecuencia plasmatica Spectra Plasma en
el rejuvenecimiento periorbitario. Metodos: Este estudio experimental, longitudinal,
prospectivo, de cohorte, aleatorizado y simple ciego se llevé a cabo en 40 participantes,
distribuidos en dos grupos. Los voluntarios se sometieron a tres sesiones quincenales con el
electrodo Ball Tip, seguidas de dos sesiones mensuales con el electrodo Safe Needle. Los
aspectos investigados fueron la flacidez, las arrugas, la textura, la hidratacion y la discromia
de la piel tratada, ademas de la aparicion de efectos adversos. Los resultados del estudio
fueron evaluados mediante cuestionarios de satisfaccion de los participantes y andlisis
macroscopicos por parte de los investigadores. Resultados: El procedimiento con Ball Tip fue
bien tolerado por todos los participantes, pero los investigadores no observaron resultados
positivos en el analisis macroscopico de la piel después de tres sesiones. Al analizar la eficacia
de la radiofrecuencia aplicada con la punta Saffle Needle, se observaron mejoras en todos los
aspectos de la piel, tanto en base a la encuesta de satisfaccion como al analisis macroscopico
de los voluntarios. Conclusion: Segiin la encuesta de satisfaccion de los participantes y el
analisis macroscopico de los efectos adversos, el electrodo ablativo Safe Needle mostrd
mejores resultados de rejuvenecimiento en el andlisis macroscopico y mas efectos adversos en
comparacion con el electrodo Ball Tip

Palabras clave: Ablacion por Radiofrecuencia; Rostro; Rejuvenecimiento; Equipo Estético.

RESUMO

Objetivo: Avaliar a eficacia e seguranca da radiofrequéncia plasmatica Spectra Plasma no
rejuvenescimento periorbital. Métodos: Este estudo experimental, longitudinal de coorte
prospectiva, randomizado e unicego foi realizado em 40 participantes, alocados em dois
grupos. Os voluntarios foram submetidos a trés sessdes quinzenais com eletrodo Ball Tip,
seguidas de duas sessdes mensais com eletrodo Safe Needle. Os aspectos investigados foram
flacidez, rugas, textura, hidratacdo e discromias da pele tratada, além da ocorréncia de efeitos
adversos. Os resultados do estudo foram avaliados por meio de questionarios de satisfacdo dos
participantes e analise macroscopica de pesquisadores. Resultados: O procedimento com a
Ball Tip foi bem tolerado por todos os participantes, porém ndo foram observados pelos
pesquisadores resultados positivos na analise macroscopica da pele, apos trés sessdes. Ao
analisar a eficicia da radiofrequéncia aplicada com a ponteira Saffle Needdle, observou-se
melhoria em todos os aspectos da pele, tanto com base na pesquisa de satisfagdo quantos na
analise macroscopica dos voluntarios. Conclusido: Com base na pesquisa de satisfagdo dos
participantes e analise macroscopica dos efeitos adversos, o eletrodo ablativo Safe Needle
apresentou melhores resultados no rejuvenescimento em analise macroscopica e mais efeitos
adversos comparado ao eletrodo Ball Tip.

Palavras-chave: Ablacgdo por Radiofrequéncia; Face; Rejuvenescimento; Equipamentos para
Estética.
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INTRODUCTION

According to data released by the
Brazilian Institute of Geography and Statistics
(IBGE), in 2024 the life expectancy of the
Brazilian population reached 76.6 years,
increasing by about 10 years compared to 1991V,
With the rise in life expectancy, a demographic
composed of individuals who wish to age
gracefully, improve their physical appearance by
reducing signs of senility, and consequently
enhance their self-confidence has emerged as a
growing market®.

The etiopathogenesis of the facial aging
process is  multifactorial,  physiological,
progressive, and affects all layers of the skin. This
process is also associated with the senescence of
the bone, muscle, and ligament structures. The
periorbital region is one of the main areas to
exhibit signs of aging, with concerns primarily
focused on wrinkles and sagging®®. The
periorbital area has specific characteristics of
aging, including a complex array of clinical signs
such as wrinkles, texture irregularities, elastosis,
and dyschromias, which lead both men and
women to seek aesthetic interventions®.

The use of a non-surgical method for
collagen remodeling can increase skin firmness,
reduce wrinkles, diminish dermatochalasis, and
substantially improve this region. Through the
interaction of the device with dermal structures by
heating

them, the energy emitted by

radiofrequency causes collagen fibrils to contract
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immediately, leading to an increase in blood and
lymphatic circulation, which enhances the supply
of nutrients and oxygen to the cells, and
fibroblasts produce new collagen(®”.

The Plasma Jet equipment device is a
Brazilian technology that proposes regenerative
and remodeling effects on skin tissues through
superficial ablative action for the treatment of
sagging and rejuvenation®. As very few scientific
studies have been conducted with plasma
radiofrequency devices, and none specifically with
Plasma Jet equipment, it is important to study
aesthetic protocols to verify the safety and efficacy

of the equipment.

OBJECTIVE

This study aimed to evaluate the safety
and efficacy of the Plasma Jet equipment device in
treating sagging skin and reducing cutaneous ag-

ing marks.

METHODS

The present study followed an
experimental, longitudinal, prospective cohort
methodology, blind and randomized. It included
men and women aged between 26 and 71 years,
presenting mild to severe photoaging (grade 1 or
higher on the Glogau scale) with skin types II to
V, who agreed to undergo plasma radiofrequency
sessions for periorbital rejuvenation.

Exclusion criteria included: treatment

with isotretinoin in the last six months, history of
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abnormal scarring (keloid or hypertrophic scar),

inflammatory  skin  diseases, = concomitant
infections, cardiovascular diseases, use of
immunosuppressive drugs, pregnant individuals,
those who had received botulinum toxin injections
or ablative procedures in the last 3 months, and
individuals with implanted electronic devices
(pacemakers), or copper or silver IUDs.

This  experimental = protocol — was
conducted at a public institution (State University
of Goids), following the Guidelines and
Regulatory Norms for Research Involving Human
Beings (Resolution 466/2012 of the National
Health Council) and was duly approved by the
Research  Ethics Committee  through the
Plataforma Brasil CEP/UEG; CAAE number
21099019.9.0000.8113. All participants signed the
Informed Consent Form (ICF), including
permission for the use of digital photographs.

The sample consisted of 40 volunteers,
aged between 26 and 71 years, divided into 2
groups: the control group (CG) and the study
group (SG), each composed of 20 participants. For
randomization to compose the sample, numbers
were randomly selected without repetition using a
free software called Random (version 2014).

An individual anamnesis script was used
as a data collection instrument. For the procedure,
the Plasma Jet equipment radiofrequency
equipment was used with Ball Tip and Safe

Needle model tips. The aspects investigated

included skin laxity, wrinkles, texture, hydration,
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occurrence of adverse effects.

Ball Tip Scanning Technique

In the first stage of the study, participants
underwent the radiofrequency procedure using the
Ball Tip. Forty participants of both sexes, with
skin types II to V, were subjected to the
radiofrequency procedure with the Ball Tip. In
both groups (SG and CG), skin preparation was
performed using 2% chlorhexidine. In the SG
(N=20), three sessions of the scanning technique
with the Ball Tip were conducted in the periorbital
region, using 3% Raffermine dermal serum, for 10
minutes. The interval between sessions was 15
days. In the experimental group, the parameters
used were a frequency of 650 kHz, a fixed
amplitude of 60%, a density of 50%, and a
continuous firing mode.

In the CG, the RF equipment was turned
off while using the Ball Tip device, without the
stimulation of the current. The CG also underwent
three sessions of the scanning technique with the
Ball Tip in the periorbital region, utilizing 3%
Raffermine dermal serum for 10 minutes, with a

15-day interval between sessions.

Ablation Technique with Safe Needle Tip

The second stage, using the Safe Needle
tip, was performed with the objective of producing
concentrated and controlled focal lesions for skin

tightening, according to the manufacturer's
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instruction manual®. In the experimental group, to
minimize risks, the parameters used were pre-
defined based on skin type and conditions: density
up to 20% for very thin skin, 25% for thin skin,
and 35% for thick skin, with a fixed amplitude of
60% and a pulsed firing mode of T OFF’ 0.2s®:19,
Two sessions were conducted with an interval of
thirty daysU!!!?. After the procedure, a calming
moisturizer, Fisiogel, was applied. All participants
were advised to avoid sun exposure without
protection during the study®™. They were
monitored for 6 months following the second
session.

In the second stage, with the Safe Needle,
the control group also underwent two sessions
using the Safe Needle tip, with a thirty-day
interval. The parameters used were a minimum
density of 1%, a fixed amplitude of 60%, and a
pulsed firing mode of T OFF’ 0.2s5®,

The reduction of wrinkles and
improvement in skin texture were classified as
(<25%), (25-50%),
considerable (51-75%), or excellent (>75%). For

minimal moderate
the evaluation of results, the non-parametric
Mann-Whitney test was used to compare the
personal opinions of the control group with the
study group regarding the improvement in skin
texture and reduction in wrinkles at the end of the

study. Statistically significant differences were

ENFERMAGEM ATUAL
IN DERME

considered for p values less than or equal to 0.05
(p<0.05).
RESULTS

The average age of the 40 participants
(37 women, 3 men) was 49 + 1.6 years. The
skin of the volunteers was classified with skin
types 1l to V. Twenty percent (20%) of the
volunteers had combination skin, 25% had oily
skin, and 55% had dry skin. Among the initial
complaints presented by the participants, 2.5%
(n=1) reported skin laxity, 5% (n=2) had facial
scars due to acne or surgical procedures, 27.5%
(n=11) reported deep wrinkles, 100% (n=40)
had superficial wrinkles, and 12.5% (n=5) had

telangiectasias.

Results with the Scanning Technique using
the Ball Tip

Based on the satisfaction survey, when
analyzing  the  effectiveness of  plasma
radiofrequency applied with the Ball Tip electrode
on the improvement of skin appearance, both the
experimental group (EG) reported improvement in
skin condition compared to the beginning of the
treatment. However, the analysis of images did not
reveal significant macroscopic improvements from
the researchers' perspective after the procedures
(Figure 1). The procedure with the Ball Tip was

well tolerated by all participants, who reported no

pain, erythema, or peeling.

https://doi.org/10.31011/reaid-2026-v.100-n.1-art.2099 Rev Enferm Atual In Derme 2026;100(1): 026025 4

© 0


https://creativecommons.org/licenses/by/4.0/

ORIGINAL ARTICLE L
e
o REVISTA

Figure 1 — Effects of the Ball Tip Electrode

Case 1 - CG (a) Before (b) After 3 sessions. Case 2 - SG (c) Before (d) After 3 sessions.

Ablation Technique with Safe Needle Tip
Following the ablation technique with
the Safe Needle tip, the variable of
wrinkle/expression line reduction was classified
in the Experimental Group (EG) as minimal
improvement by 50% (n=10) of the
participants, moderate improvement by 45%
(n=9), and considerable improvement by 5%
(n=1). No participant reported excellent
improvement. In the Control Group (CG), 85%
(n=17) experienced minimal improvement, 5%
(n=1) moderate improvement, 10% (n=2)
considerable improvement, and none reported
excellent improvement. No individual in the
control group rated their satisfaction with the
treatment as excellent. Regarding the
experimental group, 5% (n=1) of the

individuals reported minimal improvement in
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skin texture, 30% (n=6) moderate improvement,
60% (n=12) considerable improvement, and 5%
(n=1) excellent improvement.

When analyzing the improvement in
hydration in the EG, no participant classified it
as minimal, 25% (n=5) as moderate, 45% (n=9)
as considerable, and 30% (n=6) as excellent. In
the CG, 15% of the participants classified it as
minimal, 50% (n=10) as moderate, 25% (n=5)
as considerable, and 10% (n=2) as excellent.
There were no reports of dyschromia. Although
all participants were instructed on the
importance of sunscreen use, only 27% used it.
No significant difference was observed in the
comparison between the EG and the CG. Table
1 provides an overview of the classification of
the variables evaluated in the study and control

groups.
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Table 1 — Percentage of Improvement in Skin Texture, Wrinkle Reduction, and Hydration Improvement

After Ablation Procedure with Safe Needle Tip.

Skin texture improvement

Wrinkle reduction

Hydration improvement

SG* (%) CGS§ (%) SG* (%)
Minimal 5 45 50
Moderate 30 15 45
Considerable 60 40 5
Excellent 5 0 0

CG§ (%)  SG*(%)  CG§ (%)
85 0 15
5 25 50
10 45 25
0 30 10

*Study Group (SG); §Control Group (CG). Table of means generated from analyses performed in Jamovi

software.

The procedure was well tolerated by all
participants, who reported no pain, erythema, or
peeling. Using the Safe Needle ablative electrode,
53.8% of patients reported mild pain, 46.2%
moderate pain, with no reports of severe pain. The
adverse effects of erythema, edema, and crusting
were observed in 100% of the participants in the
study group. Re-epithelialization with
normalization of skin appearance occurred with an
average time of 11 days. Re-epithelialization was
considered to be the complete disappearance of
crusts that appeared after the procedure (Figure
2b). There were no serious complications such as

infections, hypertrophic scars, or eye burns.

Figure 1 shows the evolution of a patient before
(Figure 2a) and 6 months after the last session
(Figure 2b).

A considerable aesthetic improvement
was observed in the periorbital region of the
study group after two treatment sessions with
the Safe Needle tip. One participant 7.7%
classified the wrinkle reduction as moderate,
53.8% (n=7) as considerable, and 38.5% (n=5)
as excellent. Based on the satisfaction survey,
when analyzing the efficacy of plasma
radiofrequency applied with the Safe Needle tip
in improving skin appearance, the EG showed a

significantly greater improvement (p=0.04) in

However, there was transient dyschromia wrinkle reduction compared to the control
(hyperpigmentation) in 30.8% of the participants group.

in the EG (n=4), with no correlation to dosimetry.
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Figure 2— Beneficial and adverse effects after ablation with safe needle tip.

R ) . A m--

Participant SG (a) Before (b) After ablation, erythema, edema and crusts (c) transient dyschromia-
hyperpigmentation 15 days after ablation (d) Improvement in skin texture, attenuated wrinkles 6 months after
the second session with safe needle electrode.
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without a vehicle, could generate other results
and increase the ablation capacity.

Based on previous studies, the
electrode mentioned for ablation points has a
fine tip for energy concentration. Plasma
radiofrequency ablation is performed in
dosimetry and frequency chosen according to
each case, each skin type, and aesthetic need.
These ablations produce more concentrated
thermal effects with greater depth of damage
than other electrode models!>: 19,

In this study, three energy densities
were selected according to skin thickness.
Although 53.8% of the participants in the SG
reported mild pain and 46.2% moderate pain
during the procedure, there was no correlation
between density and pain level.

In a comparative study between plasma
radiofrequency and fractional radiofrequency
by microneedling with 60  volunteers.
Participants reported pain, erythema, swelling,
and burning sensation after treatment with both
devices. The study compared the duration
interval of pain, the average duration of
erythema, swelling, burning sensation, crusts,
itching, and post-inflammatory
hyperpigmentation. The result with the plasma
RF device for treating acne scars was more
effective. However, fractional RF had a shorter
tissue recovery time and was more comfortable

in relation to pain and fewer adverse effects!!”).
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In another study conducted with 35
participants using micro-plasma radiofrequency
technology in the treatment of post-burn facial
hyperpigmentation with the application of 10%
lidocaine topical anesthetic, the only complaint
of the participants was discomfort during
treatments, with an average pain score of 6.7
+0.7 on the visual analog scale from 0 to 107
Comparing the score of the cited study to the
scale from 0 to 100 of this study (53.8% mild
pain and 46.2% moderate pain, equivalent to
2.5 and 5.0, respectively, on the scale from 0 to
10), the safe needle electrode caused a lower
pain score in the SG and was painless in the
CG. Future clinical studies should evaluate
methods to relieve pain. As a suggestion, the
use of a cooler before ablation to produce
cryoanalgesia, enabling a more comfortable
treatment.

The pulsed firing mode T OFF’ 2s
facilitated the standardization of distance
between injury points to preserve surrounding
tissue. Some authors consider the risk of
extensive destruction to surrounding tissues
significantly reduced, maintains hemostasis,
and consider it possibly one of the main
advantages over other  technologies!®.
Halachmi describes that the lesions produced in
this plasma radiofrequency ablation technique
can reach the superficial dermis with adequate

thermal propagation for collagen stimulation!®).
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In the macroscopic evaluation of the
SG, 100% of the participants presented the
adverse effects of cutaneous erythema and
edema immediately after the sessions, followed
by crusts and peeling, subsequent epidermal
recovery in an average of 11 days. A pilot study
used a plasma skin regeneration device in
complete facial rejuvenation with reports of the
same adverse effects as this study, including
post-inflammatory hyperpigmentation in some
patients subjected to high energy levels®?. We
found no correlation of post-inflammatory
hyperpigmentation dyschromia noted in 30.8%
of the SG with the dosimetry used in this study.

Dyschromia with hyperpigmentation
was described as the most common side effect
in laser skin resurfacing, with an average
incidence of 46% and an average duration of
12.7 weeks. In this context, the incidence of
mild and  transient  post-inflammatory
hyperpigmentation observed after ablation with
the safe needle electrode was significantly
lower than what was previously reported in
laser rejuvenation studies®?).

Periorbital rejuvenation with plasma
radiofrequency is a safe procedure, based on the
participants' satisfaction survey, we consider it
effective. The advantages of the technique used
to attenuate wrinkles and skin texture involve
high precision, short operation time, absence of

bleeding, less damage to other tissues, rapid
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epidermal regeneration, no scars, and no
infection.

One of the limitations found is that it is
not possible to determine if there was synergy
between the cosmetic and radiofrequency or if
the result obtained is related only to the active
or vehicle present in the cosmetic. The number
of participants, another limitation, was
relatively small to determine the effectiveness
of plasma radiofrequency in large populations.
New studies should be conducted with larger
sample groups. Furthermore, it is important to
conduct the same study without the use of
Raffermine, to more accurately determine if the
observed result in reducing sagging and
expression marks is really linked to plasma
radiofrequency or if part of the result is due to
the use of the cosmeceutical. We also
recommend that new studies be conducted,
comparing different available technologies with
plasma radiofrequency, to assess whether other
therapies are more effective in treating and

reducing wrinkles and sagging.

CONCLUSION

This study concluded that the
application of radiofrequency with the Ball Tip
electrode in direct contact with the skin is a safe
technique, with a short operation time, without
tissue injury, without dyschromia, does not
cause pain or discomfort, erythema, and peeling

during or after the procedure. When analyzing
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the efficacy of Plasma Jet equipment
radiofrequency applied with the Ball Tip
electrode in improving skin appearance, there
was no statistically significant difference
between the two groups. More clinical studies
are needed to better clarify the effects of plasma
radiofrequency ablation technology in a larger

number of participants.
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