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Abstract

Helium plasma radiofrequency (RF) technology (Renuvion, Apyx Medical, Clearwater, FL) has emerged as a minimally invasive option for treating
skin laxity, either as a standalone procedure or as an adjunct to liposuction. While clinical adoption has expanded rapidly, the literature remains
heterogeneous, with variable study designs and outcomes. To comprehensively evaluate the safety and performance of helium plasma RF for
aesthetic subdermal applications through systematic review and meta-analysis. A systematic search was performed from initial device clear-
ance through May 2025, following PRISMA guidelines. Eligible studies included randomized controlled trials, prospective cohorts, retrospective
reviews, and case series with >10 patients undergoing aesthetic subdermal treatment with helium plasma RF. Safety outcomes were tabulated
and weighted incidence rates calculated. Random-effects meta-analyses were performed to generate pooled estimates for performance end-
points, including patient satisfaction, investigator global aesthetic improvement scale (GAIS), patient GAIS, and independent photographic re-
view scores. Thirty-four studies across 33 publications encompassing 3508 patients were included. Pooled complication rates were 5% for
helium plasma RF-only, 8% for helium plasma RF +liposuction, and 15% for combination procedures involving multimodal excisional surgery;
differences between groups were not statistically significant (P =.14). The pooled patient satisfaction rate was 92%. Meta-regression demon-
strated higher satisfaction with longer follow-up durations (P = .003). This systematic review and meta-analysis suggest that helium plasma RF is
associated with a favorable safety profile and high rates of patient satisfaction and aesthetic improvement in subdermal applications.

Level of Evidence: 4 (Therapeutic)

Skin laxity is a common aesthetic concern resulting from intrinsic ag- dehiscence and hematoma.® As patient demand has shifted toward
ing, photoaging, weight fluctuations, pregnancy, and other physiolog-
ical changes that affect the dermis and subcutaneous soft tissues.’

These changes lead to decreased collagen and elastin production,
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fragmentation of elastic fibers, and remodeling of the extracellular
matrix, collectively reducing the structural integrity of the skin.2™
Clinically, this manifests as visible laxity, sagging, and contour irregu-
larities that can impact both appearance and patient’s
self-confidence.”

Historically, excisional surgical procedures such as abdomino-
plasty, brachioplasty, and lower body lifts were considered the stan-
dard of care for treating excess skin. While effective, these surgeries
are highly invasive and associated with visible scarring, prolonged re-
covery times, and a high risk of complications such as wound
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less invasive options with shorter downtime, minimally invasive tech-
nologies have gained prominence in the aesthetic field.®=8

Energy-based devices are now well established for subdermal and
subcutaneous tissue coagulation and contraction of the fibroseptal
network (FSN), a connective tissue lattice that anchors the skin to un-
derlying fascia.”® These devices deliver thermal energy, inducing
collagen denaturation and contraction while also triggering a de-
layed healing response that stimulates neocollagenesis, elastin re-
generation, and dermal remodeling over time."®" Used either as
standalone procedures or as an adjunct to liposuction, energy-based
treatments provide a less invasive alternative to excisional surgery
for patients with mild to moderate laxity.'>"

The Renuvion system (Apyx Medical, Clearwater, FL), also histori-
cally referred to as J-Plasma, represents a novel advancement in min-
imally invasive energy-based devices. This helium plasma
radiofrequency (RF) technology combines RF energy with helium
plasma to deliver focused energy and controlled tissue effects."

The device generates a high-energy plasma stream by passing he-
lium gas over an energized electrode within a single-use handpiece.
The plasma stream serves 2 essential functions:

1. Efficient energy delivery: helium ionizes at a low-voltage thresh-
old, enabling the RF current to be precisely focused within target
tissues.

2. Rapid tissue cooling: simultaneous energy delivery and cooling
minimize thermal spread, allowing coagulation and contraction
without bulk heating of superficial layers as seen with other
devices.

This dual mechanism enables instantaneous FSN contraction with
progressive tissue remodeling, resulting in both immediate contrac-
tion and gradual improvements over time. During treatment, the
handpiece is introduced percutaneously into the subcutaneous
plane, delivering energy to the FSN. Collagen denatures at approxi-
mately 66.8°C; helium plasma RF raises local tissue temperatures to
80 to 90°C, resulting in rapid denaturation and contraction of colla-
gen fibers."* Upon thermal denaturation, collagen contracts to rough-
ly one-third of its original length as its triple-helical structure unravels
into a coiled form.''® This contraction draws the overlying skin closer
to underlying structures, visibly improving laxity and contour.

Since its initial FDA surgical clearance in 2009, helium plasma RF
has been adopted across a range of aesthetic applications, including
standalone subdermal tissue contraction and as an adjunct to lipo-
suction. It is used in anatomical areas all across the body.

Clinical studies have reported improvements in skin laxity, contour,
and patient satisfaction. However, the available literature remains
heterogeneous, with variability in study design, methodology, out-
come measures, and terminology. Most publications to date are
case series or retrospective analyses, with fewer randomized con-
trolled trials or comparative studies available. While these studies
provide important evidence supporting the safety and performance
of helium plasma RF, the variability in study design, methodology,
and outcome measures makes it difficult to draw comprehensive
conclusions regarding safety, performance, and optimal patient se-
lection based on any single study alone.

Given its rapid clinical adoption, a systematic and quantitative as-
sessment of helium plasma RF is warranted. Systematic reviews pro-
vide a structured approach to identify, appraise, and synthesize
available evidence, while meta-analyses allow for the pooling of

data across studies to generate more precise estimates of treatment
effects and complication rates. Together, these methods can provide
a robust evaluation of both the breadth and strength of the current
clinical literature.

This study was designed to systematically review and, where ap-
propriate, quantitatively synthesize published clinical data on the
use of helium plasma RF for aesthetic subdermal applications. By
consolidating the current evidence through both systematic review
and meta-analysis, this study provides clinicians and patients with a
comprehensive, evidence-based understanding of helium plasma
RF’s role within the modern aesthetic treatment landscape.

METHODS
Overview

This systematic review and meta-analysis were conducted in accor-
dance with the Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.”™® A protocol was devel-
oped a priori, with input from physician experts (S.M.S. and A.S.), to
define the literature search, study selection, data extraction, bias as-
sessment, and statistical analyses. This protocol was not registered in
a public registry, as the review was conducted as part of an evidence
synthesis initiative; however, all eligibility criteria and analysis meth-
ods were prespecified prior to study screening and extraction.

The objective was to identify, appraise, and synthesize all pub-
lished clinical data evaluating the use of helium plasma RF for aesthet-
ic subdermal applications. Safety outcomes were tabulated across
studies, with ranges of adverse events (AEs) reported and weighted
incidence rates calculated to provide an overall summary of safety
findings. In parallel, a meta-analysis was performed to generate
pooled estimates of key performance outcomes, including patient
satisfaction, Investigator Global Aesthetic Improvement Scale
(GAIS), Patient GAIS, and independent photographic review (IPR)
scores. Other safety and effectiveness outcomes were also tabulated.

Inclusion/Exclusion Criteria

Eligible studies included randomized controlled trials, prospective
cohort studies, retrospective reviews, and case series with a mini-
mum of 10 patients. Studies were required to involve human subjects
undergoing aesthetic subdermal treatment with helium plasma RF,
either as a standalone procedure or as an adjunct to liposuction.
Only English-language articles and conference abstracts providing
sufficient clinical detail for analysis were included.

Exclusion criteria were preclinical studies, case reports with fewer
than 10 patients, reviews, editorials, expert opinion pieces, and stud-
ies focused on dermal resurfacing or nonsubdermal surgical applica-
tions (eg, gynecological malignancies).

Data Sources and Search Strategy

A comprehensive literature search was conducted on May 21, 2025
across PubMed, Europe PMC, ScienceDirect, and Google Scholar.
The search encompassed all publications from initial regulatory clear-
ance through the search date. Boolean operators and synonyms were
used to capture all relevant studies, including combinations of terms
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Identification of new studies via databases and registers

Records identified from
$ Databases (n = 385)
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= Europe PMC (n « 58) Duplicate records (n « 40)
§ Science Direct (n = 34)
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(n = 345) (n = 298)
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2
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Case Report >10 (n = 2)
Not Target Technology (n = 3)
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(n=47)
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(n=29)
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Figure 1. PRISMA 2020 flow diagram summarizing identification, screening, eligibility assessment, and inclusion of studies in the systematic review and meta-analysis. The

diagram was generated using the PRISMA2020 R package and Shiny app."®

» o« » o«

such as “Renuvion,” “J-Plasma,” “helium plasma,” “radiofrequency,”
“skin laxity,” “liposuction,” “body contouring,” and “aesthetic surgery.”

Reference lists of included articles and related reviews were also
screened manually to identify additional sources. Search results
were imported into DistillerSR (Ottawa, Canada) for de-duplication
and screening. Titles/abstracts and full-text screening were per-
formed by a single reviewer (K.A.L.) using prespecified eligibility cri-
teria; therefore, no inter-reviewer disagreement resolution process
was applicable. Eligibility was determined based on prespecified in-
clusion and exclusion criteria, including study type, sample size,
treatment indication, and availability of safety or performance out-
comes relevant to aesthetic subdermal helium plasma RF use.
Reasons for exclusion at the full-text stage were documented within
DistillerSR. A list of excluded full-text studies and reasons for exclu-
sion is provided in the Appendix, available online at https://doi.org/
10.1093/asjof/0jag092. The PRISMA flow diagram (Figure 1) illustrates
the number of records identified, screened, excluded, and included
in the final qualitative and quantitative analyses. Included evidence
is reported as 33 publications representing 34 distinct studies; 1 pub-
lication contributed 2 separate study cohorts.

Data Extraction and Quality Assessment

Data were extracted from eligible full-text studies by a single review-
er (K.A.L.) using a standardized form and included study design, sam-
ple size, anatomical treatment areas, patient demographics,

intervention details (including treatment parameters), and follow-up
duration. Reported outcomes included safety events and perfor-
mance measures, such as AEs, GAIS, IPR, patient satisfaction rates,
and other safety or performance outcomes specific to individual stud-
ies that were not suitable for pooled analysis. All extracted data were
verified against the source publication prior to inclusion in quantita-
tive synthesis. When required data were unclear or not explicitly stat-
ed, values were recorded as not reported, and the study was retained
for qualitative synthesis when appropriate.

Study quality and risk of bias were evaluated using validated tools:
the Cochrane Risk of Bias 2 tool?° for randomized controlled trials
and the ROBINS-I tool?' for nonrandomized studies. Each domain
was rated as low, moderate, serious, or critical risk of bias with written
justifications documented for transparency. Risk of bias assessments
were performed by the same reviewer. Further information is provid-
ed in the Appendix via Supplemental Tables 1, 2. Certainty of evi-
dence across outcomes was not formally assessed using a
framework such as GRADE; however, study-level methodological
quality was evaluated using RoB 2 and ROBINS-I tools, and heteroge-
neity and publication bias were assessed through /? statistics and
funnel plot/Egger’s testing.

Meta-Analysis

The meta-analysis was conducted by an independent statistician us-
ing a random-effects model to account for heterogeneity between
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studies. For each endpoint, proportions and 95% Cls were calculated
for individual studies using exact binomial methods, with pooled es-
timates generated through the random-effects model. Forest plots
display study-level results and pooled proportions, while Egger’s
test with funnel plots using Freeman—Tukey transformed proportions
was used to detect potential publication bias. Funnel plot asymmetry
was assessed visually, and Egger’s regression test was applied when
>10 studies were available for a given endpoint.

Sensitivity analyses included a leave-one-out approach, sequen-
tially excluding each study to assess its influence on the overall
pooled result. Subgroup analyses were performed by geographic re-
gion (United States vs other countries) and funding source (industry-
sponsored vs investigator-initiated or independent studies).
Meta-regression was performed to assess the impact of average
follow-up duration, and if significant, a cumulative forest plot was
generated to visualize its effect.

Adverse event data were analyzed to characterize clinically meaning-
ful safety outcomes. Expected treatment effects (ETEs), such as tran-
sient edema, ecchymosis, bruising, temporary nerve effects, and
systemic events related to anesthesia (eg, nausea), were excluded
from pooled analysis to focus on clinically significant or nonexpected
events. When studies reported an overall complication rate, that value
was used directly. If an overall rate was not provided, individual AE cat-
egories reported within the study were summed to estimate the overall
complication rate. This conservative approach may overestimate the
proportion of subjects with complications, as some individuals may
have experienced multiple events counted separately.

Under the guidance of physician experts (S.M.S. and AS.), AEs
were categorized into predefined domains to allow for meaningful
analysis and aggregation across studies. Weighted incidence rates
were calculated for each domain where sufficient data were reported
to provide a summary of the safety profile. Adverse event analysis
was conducted across 3 procedural categories: helium plasma
RF-only subdermal applications, helium plasma RF +liposuction,
and combination procedures (eg, helium plasma RF used with multi-
modal excisional surgery).

The meta-analysis of overall complication rates included studies that
either reported a total complication rate or provided sufficient detail to
calculate one by summing individual AE categories. This conservative
approach may overestimate the true proportion of patients experienc-
ing a complication, as a single patient could have multiple events count-
ed separately. Because the pooled complication rate represents a
modeled estimate derived from study-level weighting, it will not equal
the arithmetic mean of individual study rates. The random-effects model
accounts for between-study variability and sample size, whereas the
simple average does not, leading to apparent differences between
these values. Accordingly, the sum of weighted average complication
rates within each subgroup will not equal the pooled complication
rate, which represents a modeled proportion derived from random-
effects weighting rather than arithmetic aggregation.

Each study was assigned a level of evidence according to the
National Health and Medical Research Council (NHMRC) classifica-
tion system. Safety outcomes were summarized descriptively, while
pooled proportions with 95% Cls were reported for performance out-
comes. Heterogeneity was quantified using the I? statistic, with
thresholds of 25%, 50%, and 75% indicating low, moderate, and
high heterogeneity, respectively. Statistical significance was defined
as P < .05 for all analyses.

RESULTS
Study Selection and Characteristics

The systematic search identified 385 records, of which 92 full-text ar-
ticles were reviewed and 33 publications met inclusion criteria, rep-
resenting 34 distinct studies and encompassing 3508 treated
subjects. One publication reported outcomes from 2 separate study
cohorts and was therefore counted as 2 studies. The PRISMA flow
diagram (Figure 1) summarizes the screening and selection process.

Included studies encompassed a mix of randomized controlled tri-
als (Level Il, n = 2),2%® comparative nonrandomized studies (Level
-2, n=7),>*3° and case series or single-surgeon cohorts without
control groups (Level IV, n=25), with both independent or
investigator-initiated research (n =18) and industry-sponsored stud-
ies (n =16) represented. Tables 1and 2 summarize the study charac-
teristics, NHMRC levels of evidence, and safety and effectiveness
outcomes. Expanded study findings and characteristics including
treatment parameters are provided in the Appendix via
Supplemental Tables 3, 4.

Risk of bias assessments demonstrated variability in methodolog-
ical quality across included studies. Among randomized controlled
trials, one study was assessed as low risk of bias, while the second
demonstrated some concerns. Among nonrandomized studies, the
majority were rated as moderate risk of bias, primarily due to retro-
spective design, lack of control groups, and reliance on subjective
outcome measures. Notably, approximately one-third of included
studies were assessed as having serious risk of bias, which is consis-
tent with the predominance of study designs in this field. These rat-
ings are largely driven by uncontrolled confounding, absence of
comparator groups, and nonstandardized or unblinded outcome as-
sessment. Risk of bias visualizations were generated using the robvis
web application (Figures 2, 3). Detailed domain-level assessments
are presented in the Appendix, Supplemental Tables 1 and 2.
Despite the limitations inherent to observational designs, the cumu-
lative body of evidence reflects real-world clinical experience across
diverse geographic regions, practice settings, and patient
populations.

Safety Profile From Systematic Review

Safety findings from the systematic review are summarized in Tables
1and 2. Expected treatment effects, such as transient edema, ecchy-
mosis, bruising, and temporary nerve effects, were common and typ-
ically resolved spontaneously or with conservative management. For
the helium plasma RF-only group, reported AEs were generally mild
and transient. Weighted average rates included 6.3% dermatological
reactions (eg, contact dermatitis), 5.9% transient neurological effects
(eg, marginal mandibular nerve impact), 4.4% fluid accumulation
events (seroma or hematoma), 3.8% wound healing complications
or local tissue integrity (eg, epidermal lysis, abscess/infection, scar-
ring), 3.6% skin integrity and fibrotic tissue complications (subcutane-
ous induration), and 1.5% gas-related/helium plasma-specific events
(gas buildup) (Table 3).

For the helium plasma RF + liposuction group, reported AEs were
generally minor and resolved spontaneously or with conservative
management. Weighted average rates included 5.9% fluid accumula-
tion events (seroma or hematoma), 5.0% edema/lymphatic

920z AINr 1.0 uo 1senb Aq $S¥0698/2606el0/40lSE/EE0 L 01 /10p/3jolHE/WNIojusdofse/Wod dno-olWspese)/:SdRY Wolj pOPEOjUMOQ


http://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojag092#supplementary-data
http://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojag092#supplementary-data
http://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojag092#supplementary-data
http://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojag092#supplementary-data
http://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojag092#supplementary-data

Shridharani et al

Table 1. Summary of Included Clinical Studies (Arshad—Ouf) Evaluating Helium Plasma Radiofrequency for Aesthetic Subdermal

Applications

Study Country Design/level I\ Application/comparator Safety Efficacy

Arshad et al (2023)>' USA Case series 20 BBL + HPRF No device AEs 1 contour; high satisfaction
(V)

Barone et al (2025)? Italy RCT (I) 76 Abdominoplasty + HPRF vs No t vs control 1 BODY-Q; improved aesthetic

abdominoplasty ratings
De La Cruz (2024)** USA Cohort (Ill-2) 88 UAL vs SEAL + HPRF Low AEs Favorable outcomes (qualitative)
De Souza and De Souza USA Case series 49 BBL + HPRF No SAEs 1 tightness; high satisfaction
(2022)%2 (V)

Doolabh (2019)33 USA Case series 32 Subdermal HPRF post-lipo No device AEs 1 contraction; skin redraping
(V)

Doolabh and Ruff (2020)34 USA Case series 15 Neck/submental HPRF 2 AEs; no SAEs | cervicomental angle; 1 IPR
(Iv)

Driscoll et al (2024)*° USA Case series | 180 Multi-area HPRF + VASER 13% AEs; no reop 1 skin redraping
(Iv)

Hoyos (2025°°) Columbia | Case series | 174 HD lipo + HPRF 3.5% AEs; no High satisfaction
(IV) reop

Ibrahiem (2022)%° Egypt Cohort (IlI-2) 176 VASER + RFAL vs VASER + HPRF vs No diff vs groups Renuvion 1 outcomes vs VASER

VASER
Khedr and Elshawadfy Egypt Case series 46 Lipo + HPRF Minor AEs 82.6% satisfied; 1 photos
(2024)% (v)
Kluska et al (2024)26 USA Cohort (Ill-2) 465 HPRF vs bipolar RF | AEs vs bipolar 1 satisfaction; | time; 1 area
RF reduction

Lacerna (2025)% USA Case series 26 Brow lift 11.5% AEs; no 1 IPR; 1 satisfaction
(V) major

Mowlavi et al (2020)° USA Case series 14 UAL + HPRF No AEs 100% satisfaction
(Iv)

Nunez Villar (2024°) Peru Case series | 220 Lipotransfer Mild AEs (5%) Maintained contour
(V)

Ouf et al (2024)%° Egypt RCT (Il 45 Lipo vs VASER vs + HPRF Minor AEs only 1 redundancy, 1 Cutometer, 1

satisfaction

Detailed study-level safety and efficacy findings are provided in Supplemental Table 3.HPRF, helium plasma radiofrequency; AE, adverse event; SAE, serious adverse event;
UAL, ultrasound-assisted liposuction; RF, radiofrequency; GAIS, Global Aesthetic Improvement Scale; IPR, Independent Photographic Review; HD, high-definition; SEAL,
synchronous energy-assisted liposuction. 1 indicates improvement. | indicates reduction. “Not reported” indicates efficacy outcomes were not formally assessed.

complication (postoperative lymphedema), 4.3% contour irregulari-
ties (eg, revision required, residual skin laxity, asymmetry), 3.3% gas-
related/helium plasma-specific events (gas buildup), 1.5% pigmentary
changes, 1.4% transient neurological effects (eg, marginal mandibular
nerve impact), 1.1% wound healing complications or local tissue integ-
rity (eg, necrosis, infection, open wound), 0.9% cardiopulmonary and
vascular complications (anemia), 0.9% dermatological reactions (skin
rash), and 0.8% skin integrity and fibrotic tissue complications (subcu-
taneous induration, burn, fibrosis, scarring) (Table 4).

For the combination procedures group, these studies typically in-
volved lipoabdominoplasty, thighplasty, or brachioplasty, where heli-
um plasma RF was applied as an adjunct to multimodal excisional
surgery. Reported events primarily reflected known risks associated
with the excisional components rather than the helium plasma RF
treatment itself. Weighted average rates included 7.4% fluid accumu-
lation events (seroma or hematoma), 5.4% wound healing complica-
tions or local tissue integrity (eg, necrosis, infection, dehiscence,

open wound), 4.8% contour irregularities (eg, revision required, resid-
ual skin laxity, asymmetry), 3.6% pigmentary changes, 3.4% ophthal-
mologic or periorbital events (eg, blepharitis, conjunctival edema,
ectropion, epiphora, lagophthalmos, photophobia, visual disturbanc-
es), 2.0% dermatological reactions (eg, contact dermatitis), 1.8% skin
integrity and fibrotic tissue complications (eg, subcutaneous indura-
tion, burn, fibrosis, scarring), 0.9% cardiopulmonary and vascular
complications (eg, anemia, hypoxemia, pulmonary embolism, super-
ficial thrombophlebitis), and 0.5% gas-related/helium plasma-specific
events (eg, gas buildup, bullae formation and subcutaneous emphy-
sema, pneumoperitoneum) (Table 5).

Efficacy Findings From Systematic Review

Several studies included objective or semiobjective indices
to support efficacy assessment. Reported measures included
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Table 2. Summary of Included Clinical Studies (Ruff—Zorrilla) Evaluating Helium Plasma Radiofrequency for Aesthetic Subdermal

Applications
d 0 Design/leve Application/comparato afe a
RUff et al (2023)"? USA Prospective (IV) | 65 Neck/submental No SAEs 1 IPR, GAIS, lift, satisfaction
Ruff et al (2020)*' USA Case series (IV) | 185 Multi-area HPRF Mild AEs; rare SAEs 1 contour; high satisfaction
Ruff et al (2024)%” USA Cobhort (lI-2) 150 UAL vs + HPRF No SAEs 1 perceived contraction
RUff et al (2022)%%%? (Gyn) USA Case series (IV) | 84 Lipo + HPRF Few AEs Not reported
Ruff et al (2022)28 (AE) USA Cohort (IlI-2) 192 HPRF + UAL vs HPRF Seromas (combo only) Not reported
Shridharani et al (2024)** USA Case series (IV) | 483 Post-lipo HPRF Low AEs; no major Not reported
Shridharani (2022*%) USA Case series (IV) | 47 Subdermal HPRF ETEs only 1 subjective improvement
Skenderian et al (2023)*® USA Case series (IV) | 115 Hi-def abdomen Not systematically Anecdotal benefit
reported
Sterodimas et al (2025)*° (breast) Greece | Case series (IV) 15 Breast No AEs 1 IPR, GAIS, Breast-Q
Sterodimas et al (2025)*7 (lower Greece | Case series (IV) 16 Eyelid 1 mild AE 1 laxity, GAIS, satisfaction
eyelid)
Sterodimas et al (2025)*® (forehead) Greece | Case series(IV) | 30 Forehead No SAEs 100% satisfaction
Tambasco et al (2024)*° (chest) Italy Case series (IV) | 300 Gynecomastia AEs 1 with severity 100% satisfaction
Tambasco et al (2025)°° (639 pts) Italy Case series (IV) | 639 UAL + HPRF Low AEs 91% 1 contour
Tambasco et al (2025)* (thigh) Italy Case series (IV) 21 Thighplasty + HPRF Minor AEs Qualitative improvement
Tambasco et al (2024)"9'52 (Lipoabd) Italy Case series (IV) | 100 Lipoabdominoplasty Minor AEs High satisfaction
Troell (2025°3) USA Case series (IV) 58 VASER + HPRF (face/neck) No SAEs 95.5% GAIS improvement
Vanek (2025)%° USA Cohort (IlI-2) 77 UAL vs UAL + HPRF No diff vs control Not reported
Zorrilla et al (2023)%° USA Cohort (IlI-2) 302 | Aesthetic procedures + HPRF Low AEs Not reported

Detailed study-level safety and efficacy findings are provided in Supplemental Table 3.HPRF, helium plasma radiofrequency; AE, adverse event; SAE, serious adverse event;
UAL, ultrasound-assisted liposuction; RF, radiofrequency; GAIS, Global Aesthetic Improvement Scale; IPR, Independent Photographic Review; HD, high-definition. 1 indicates

improvement. “Not reported” indicates efficacy outcomes were not formally assessed.

Cutometer-based skin elasticity measurements (Courage + Khazaka
electronic GmbH, Cologne, Germany), standardized circumferential
measurements, and validated patient-reported outcome tools such
as BODY-Q. In addition, multiple studies incorporated blinded IPR
of standardized clinical photographs, providing a structured visual as-
sessment method that reduces assessor bias compared with un-
blinded subjective evaluations. However, objective measurement
tools were inconsistently applied across studies, limiting direct com-
parison and pooled interpretation.

Subjective improvements in skin laxity and contour were consis-
tently reported by treating physicians, independent reviewers, and
patients (Tables 1and 2). While objective measurements of skin con-
traction were infrequently reported, many studies utilized GAIS as-
sessments, IPR evaluations, and patient satisfaction surveys to
support perceived improvements. Patient satisfaction ranged from
73%'? to 100%.%6-48:5° GAIS rated by patients ranged from 67%2° to
100%,*¢*° while ratings by investigators ranged from 79%2° to
100%.%6*” Several studies incorporated IPR evaluations, which close-

ly aligned with patient-reported outcomes, strengthening the validity
of the findings 12,25,34,37,38,41,46-48,50

Other reported performance outcomes included statistically signif-
icant improvements across BODY-Q scale scores,?? reductions in
surface area measurements,?®38446 and decreases in laxity test
scores.>>*” Multiple authors highlighted that helium plasma RF en-
hances aesthetic outcomes across a broad range of anatomical ar-
eas, including regions prone to residual laxity such as the arms,
back, thighs, and abdomen,?331-33:35.39.45.51

Meta-Analysis Results

Patient Satisfaction
The meta-analysis of patient satisfaction included 11 studies and 460
subjects. The pooled satisfaction rate was 92% (95% ClI: 83%, 97%, I
82%) (Figure 4A), indicating a high overall level of patient-reported
improvement. No evidence of publication bias was detected
(Egger’s test, P =.54).

Subgroup analysis by funding source showed comparable satis-
faction rates between independent or investigator-initiated studies
(93%, 95% Cl: 79%, 100%, I*: 88%) and Apyx Medical-sponsored
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Figure 3. Summary risk of bias across included studies by domain. Proportion of studies rated as low (green), moderate (yellow), or serious (red) risk of bias across each do-

main using RoB 2 and ROBINS-I tools.

studies (91%, 95% Cl: 79%, 99%; I*: 79%, P = .75) (Figure 5A). In con-
trast, subgroup analysis by geographical region demonstrated a stat-
istically significant difference, with higher satisfaction rates in non-US
studies (97%, 95% Cl: 89%, 100%, I*: 79%) compared with US-based
studies (77%, 95% Cl: 70%, 84%; % 0.21%, P < .001) (Figure 6A).
Meta-regression demonstrated a significant association between
longer follow-up durations and higher satisfaction rates (P=.003),
suggesting progressive improvement over time as remodeling and
neocollagenesis occur (Figure 7A). Sensitivity analysis using a
leave-one-out approach confirmed the robustness, with no single
study disproportionately influencing the pooled estimate (Appendix).

Investigator Global Aesthetic Improvement Scale

Across the 4 studies and 158 subjects reporting Investigator GAIS,
the pooled proportion of subjects rated as improved was 92% (95%
Cl: 80%, 100%, I*: 76%) (Figure 4B). A significant small-study effect
was detected (Egger’s test, P=.0020), indicating potential publica-
tion bias favoring studies with smaller sample sizes.

Additional results are shown in Figures 5B (subgroup analysis by
sponsor), 6B (subgroup analysis by country), and 7B (follow-up dura-
tion). These findings should be interpreted cautiously given the limit-
ed number of studies included.

Patient Global Aesthetic Improvement Scale

Across the 8 studies and 509 subjects reporting patient GAIS, the
pooled proportion of subjects reporting improvement was 94%
(95% CI: 84%, 100%, 2 91%) (Figure 4C), with no evidence of publica-
tion bias (Egger’s test, P =.66).

Subgroup analysis by funding source showed similar rates be-
tween independent or investigator-initiated studies (93%, 95% ClI:
66%, 100%, I*: 97%) and Apyx Medical-sponsored studies (95%,
95% Cl: 83%, 100%), % 79%, P=.94 (Figure 5C). Subgroup analysis
by country revealed slightly higher rates in non-US studies (97%,
95% Cl: 84%, 100%, *: 92%) compared with US-based studies (88%,
95% Cl: 73%, 97%, I* 81%), P=.25 (Figure 6C). Neither analysis
reached statistical significance, indicating consistency in outcomes
regardless of funding source or geographic location.

Meta-regression found no association between follow-up length
and patient-reported improvement (P=.3252) (Figure 7C).

Sensitivity analyses confirmed the stability of the pooled estimate
across studies.

Independent Photographic Review

Independent photographic assessments were reported in 8 studies
and 871 subjects, with a pooled improvement rate of 86% (95% CI:
68%, 98%, I*: 94%) (Figure 4D). No evidence of publication bias
was detected (Egger’s test, P =.1613).

Subgroup analysis by funding source revealed higher pooled IPR
rates for independent or investigator-initiated studies (95%, 95% CI:
74%, 100%, I*: 96%) compared with Apyx Medical-sponsored studies
(77%, 95% Cl: 53%, 95%, I*: 84%), though this difference was not stat-
istically significant (P =.17) (Figure 5D). Similarly, subgroup analysis
by country showed comparable rates in non-US studies (83%, 95%
Cl: 54%, 100%, *: 97%) and with US-based studies (88%, 95% Cl:
74%, 98%; I 52%, P= .76) (Figure 6D). These findings indicate that
neither geographic location nor funding source significantly impacts
outcomes.

Meta-regression demonstrated no significant effect of follow-up
length on IPR scores (P =.2198) (Figure 7D). Sensitivity analyses con-
firmed consistency of these findings across studies.

Complications

Subgroup meta-analysis of complication rates was conducted across
3 procedural categories: helium plasma RF-only subdermal applica-
tions, helium plasma RF + liposuction, and combination procedures
(eg, helium plasma RF used with multimodal excisional surgery)
(Figure 8A). The test for subgroup differences was not statistically sig-
nificant (P = .14), indicating that AE rates did not differ meaningfully
across procedure types.

For the helium plasma RF-only group (8 studies and 263 subjects), the
pooled AE rate was 5% (95% Cl: 1%, 12%; ?:69%, P < .001), representing
the lowest rate among procedural subgroups. For the helium plasma RF
+liposuction group (15 studies and 2288 subjects), the pooled AE rate
was 8% (95% Cl: 4%, 14%; 7 94%, P < .001). For the combination proce-
dures group (11 studies and 957 subjects), the pooled AE rate was 15%
(95% Cl: 8%, 25%; I*: 91%, P < .001), the highest among the subgroups.
Across all procedure types (34 studies and 3508 subjects), the overall
pooled complication rate was 10% (95% Cl:. 6%, 14%, 2 92%). No
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Table 3. Systematic Review Complication Rates and Weighted Rates—Helium-Plasma RF-Only
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AEs
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*Denotes imputed overall complication by adding up all AEs & ETEs. AE, adverse event; ETEs, expected treatment effect; RF, radiofrequency.

evidence of publication bias or small-study effects was detected (Egger’s
test, P =.8547), indicating stability of the results across both small and
large studies.

Subgroup analysis by funding source demonstrated no statistically
significant differences between independent/investigator-initiated
studies (P=.90) and industry-sponsored studies (Figure 8B).
Similarly, subgroup analysis by geographic region was also not stat-
istically significant (P =.74) between U.S. and non-U.S. populations
(Figure 8C).

Meta-regression by follow-up duration found no significant rela-
tionship between follow-up time and reported complication rates
(P=.818, Figure 8D). Sensitivity analysis using a leave-one-out ap-
proach confirmed the robustness of the pooled complication rate,
with no single study disproportionately influencing the overall results.
Detailed statistical outputs and supporting analyses not included in
the main text are provided in the Appendix.

DISCUSSION

This systematic review and meta-analysis provide the most compre-
hensive evaluation to date of the safety and performance of helium
plasma RF for aesthetic subdermal applications. As the demand for
minimally invasive body contouring solutions continues to rise, it
has become increasingly important to critically assess the safety, per-
formance, and appropriate clinical use of emerging technologies. By
consolidating data from more than 3500 treated subjects across 34
studies, this review clarifies the clinical profile of the helium plasma
RF technology and highlights both its strengths and areas where fur-
ther research is needed.

Across the evaluated studies, helium plasma RF was most com-
monly used in conjunction with liposuction procedures to enhance
aesthetic outcomes in patients with mild to moderate skin laxity. Its
precise subdermal energy delivery and minimal thermal spread
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Table 4. Systematic Review Complication Rates and Weighted Rates—Helium Plasma RF + Liposuction

Percent of patients with an adverse event
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Gas-related / helium plasma-specific events
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Wound healing complications / local tissue integrity
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*Denotes imputed overall complication by adding up all AEs & ETEs. AE, adverse event; ETE, expected treatment effect; RF, radiofrequency.
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Table 5. Systematic Review Adverse Event Rates and Weighted Rates—Multimodal Combination Procedures

Percent of patients with an adverse event

Cardiopulmonary and vascular complications

Wound healing complications / local tissue integrity

Gas-related / helium plasma-specific events
Skin integrity and fibrotic tissue complications
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*Denotes imputed overall complication by adding up all AEs & ETEs. AE, adverse event; ETE, expected treatment effect.

were frequently cited as advantages, particularly in addressing resid-
ual laxity that liposuction alone may not fully correct.

Collectively, the findings of this systematic review and meta-
analysis suggest a favorable safety and performance profile for heli-
um plasma RF in aesthetic subdermal applications. High rates of pa-
tient satisfaction and investigator-rated improvement were
consistently observed across diverse populations, treatment areas,
and practice settings. While heterogeneity in study design, patient
populations, and outcome measures contributed to variability in

pooled estimates, sensitivity analyses confirmed the stability and ro-
bustness of these findings. Meta-regression identified a significant
association between longer follow-up durations and higher patient
satisfaction rates (P =.003), consistent with the progressive effects
of tissue remodeling and neocollagenesis over time.

Subgroup analyses showed no statistically significant differences
in performance outcomes between independent/investigator-
initiated studies and industry-sponsored studies, supporting the ex-
ternal validity and reproducibility of the results. Satisfaction rates
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Figure 4. Meta-analysis of patient satisfaction and aesthetic improvement following helium plasma RF. Forest plots show pooled proportions with 95% Cls for (A) patient sat-
isfaction (92%, 95% Cl: 83%, 97%), (B) investigator-rated GAIS improvement (92%, 95% CI: 80%, 100%), (C) patient-rated GAIS improvement (94%, 95% CI: 84%, 100%), and (D)

independent photographic review (IPR) improvement (86%, 95% Cl: 68%, 98%).

were higher in non-U.S. studies (97%; 95% Cl: 89%-100%) compared
with U.S. studies (77%; 95% Cl: 70%-84%; P < .001), suggesting re-
gional variation in patient-reported outcomes; however, outcomes
remained favorable across all regions. Similarly, complication rates
did not differ significantly by procedural type, funding source, or geo-
graphic region. Serious AEs were rare, and no unexpected safety
concerns were identified.

Combination procedures involving helium plasma RF used as a
component of large multimodal excisional surgeries (eg, abdomino-
plasty, brachioplasty, or thighplasty) were included in the literature
but are outside the device’s cleared indications. The system is
cleared for the coagulation of subcutaneous soft tissue following li-
posuction for aesthetic body contouring, and findings from excisional
procedures should not be generalized to routine use conditions.

By synthesizing data across diverse geographic regions, study de-
signs, and sponsorship types, this analysis supports the consistency
and generalizability of observed outcomes across clinical settings.
Swanson et al®* previously published the first systematic review eval-
uating helium plasma RF for aesthetic applications, providing an early
synthesis of the available literature. However, their review was limit-
edin scope, including only a subset of available studies and lacking a
quantitative analysis. The present systematic review builds upon this
foundation by incorporating a robust search strategy and a concur-
rent meta-analysis to provide more precise estimates of safety and
performance outcomes. This approach offers a more robust and

clinically relevant evaluation of helium plasma RF across diverse
treatment areas.

Helium plasma RF offers several advantages over other energy-
based technologies. Its combined use of RF energy and helium plas-
ma enables precise tissue targeting with minimal thermal spread
while achieving temperatures required for collagen denaturation
and immediate tissue contraction.” The rapid cooling properties as-
sociated with helium plasma RF may also reduce the risk of overheat-
ing superficial layers and unintended thermal injury. Studies included
in this review highlighted the ability to achieve predictable contrac-
tion with less complications compared to bulk-heating RF devices.?®
Although direct comparative data remain limited, the available evi-
dence demonstrates a favorable safety profile and consistently re-
ported aesthetic improvements with helium plasma RF across
anatomical areas.?>2°

The pooled analysis confirmed that helium plasma RF is a safe,
minimally invasive treatment option for patients with mild to moder-
ate skin laxity. Most AEs were minor and self-limited, resolving with
conservative management.

Weighted analysis of data across studies demonstrated low rates
of clinically significant AEs, with the highest incidence occurring in flu-
id accumulation events (hematoma and seroma). Seroma is a known
risk of ultrasound-assisted liposuction with average rates ranging
from 0% to 29.9% in studies with up to 1772 patients.>>*° Wound
healing event rates were higher in studies involving excisional
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Figure 5. Subgroup analysis of outcomes by funding source. Forest plots compare pooled estimates between independent/investigator-initiated and industry-sponsored
studies for (A) patient satisfaction (P = .75, not statistically significant), (B) investigator GAIS (P = .03, statistically significant; however, findings should be interpreted cautiously
given the limited number of studies in this subgroup), (C) patient GAIS (P = .94, not statistically significant), and (D) IPR (P = .17, not statistically significant).

procedures, such as lipoabdominoplasty, thighplasty, or brachio-
plasty, where helium plasma RF was used as a part of the overall sur-
gical approach. These events are considered common risks of the
excisional procedures themselves rather than the helium plasma
RF treatment.®

The overall pooled complication rate of 10% reflects a generally fa-
vorable safety profile. Although the absolute AE rate for standalone
helium plasma RF (5%) was numerically lower than that of helium plas-
ma RF combined with liposuction (8%) or combination excisional pro-
cedures (15%), these differences were not statistically significant. This
suggests that, when used appropriately and within cleared

indications, helium plasma RF does not meaningfully increase proce-
dural risk, even when used adjunctively with liposuction.

Caution is warranted when interpreting AE rates in studies that in-
clude major excisional surgeries. The higher pooled rate in this sub-
group likely reflects the intrinsic risks of procedures such as
abdominoplasty and brachioplasty, rather than risks specific to heli-
um plasma RF. Because excisional procedures fall outside the cur-
rent cleared indications for helium plasma RF, results from these
studies should not be generalized to routine device use.

Serious AEs such as skin necrosis, thromboembolism, or subcuta-
neous emphysema were either absent or rare, and no mortality was
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Figure 6. Subgroup analysis of outcomes by geographic region. Forest plots compare pooled estimates between U.S. and non-U.S. studies for (A) patient satisfaction
(P < .001, statistically significant), (B) investigator GAIS (P = .45, not statistically significant), (C) patient GAIS (P = .25, not statistically significant), and (D) IPR (P = .76, not statisti-

cally significant).

reported. These results are consistent with prior retrospective and
prospective reports, including high-volume studies demonstrating
that adjunctive use of helium plasma RF during liposuction is compa-
rable to other minimally invasive aesthetic procedures.”82643
Collectively, these data support the safe integration of helium plasma
RF into routine aesthetic practice when used according to appropri-
ate protocols.

Performance outcomes from this review highlight the clinical utility
of helium plasma RF as both a standalone procedure and as an
adjunct to liposuction. Across studies, treating physicians, indepen-
dent reviewers, and patients consistently reported subjective and
photographic improvements in skin laxity and body contour. The

meta-analysis quantified these outcomes, demonstrating a pooled
patient satisfaction rate of 92%, with meta-regression showing that
longer follow-up durations were associated with higher satisfaction
rates (P=.003), suggesting progressive improvement over time as
tissue remodeling and neocollagenesis continue beyond the initial
treatment period.

This progressive remodeling has also been reported with other
thermal-based technologies, reinforcing that both clinical- and
patient-perceived benefits may continue to evolve for months follow-
ing treatment. Improvements measured by the Investigator and
Patient GAIS and IPR also supported the effectiveness of the treat-
ment. While heterogeneity was present across studies, likely due
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Figure 7. Meta-regression analysis of follow-up duration. Scatter plots with fitted regression lines illustrate the relationship between follow-up duration and outcomes for (A)
patient satisfaction (P =.003, statistically significant), (B) investigator GAIS (P = .14, not statistically significant), (C) patient GAIS (P = .33, not statistically significant), and (D) IPR

(P=.22, not statistically significant). REML, restricted maximum likelihood.

to differences in study design, patient populations, and outcome
measurement tools, sensitivity analyses confirmed the robustness
of the pooled estimates.

Most of the included studies evaluated helium plasma RF in com-
bination with liposuction, where its unique mechanism of action, tar-
geting the FSN with precise subdermal energy delivery, addresses
residual laxity that liposuction alone cannot correct. Several studies
reported enhanced contouring and superior aesthetic outcomes
with the addition of helium plasma RF without increasing complica-
tion rates.?>282943 Authors consistently report positive performance
outcomes with helium plasma RF following liposuction. These find-
ings support the integration of helium plasma RF as an adjunctive
tool to optimize body contouring results in appropriately selected
patients.

Subgroup analyses by funding source demonstrated no statisti-
cally significant differences in performance outcomes between inde-
pendent or investigator-initiated studies and those sponsored by
Apyx Medical, supporting the external validity of the findings.
However, subgroup analysis by geographic region revealed signifi-
cantly higher satisfaction rates in non-U.S. studies compared with
U.S. studies (P <.001), though satisfaction remained high across all
regions. Cultural variation in patient expectations, differences in pro-
cedural protocols, and variation in follow-up duration may have con-
tributed to these regional differences. This discrepancy did not
extend to investigator-rated improvement or IPR scores, suggesting
consistent physician-evaluated aesthetic outcomes globally.

Independent photographic review scores were slightly lower
than subjective measures such as patient or investigator GAIS,

which is not unexpected given the conservative nature of
independent photographic evaluations and inherent limitations of
2-dimensional imaging in capturing 3-dimensional or tactile
improvements.

Overall, the evidence synthesized in this review suggests that he-
lium plasma RF is well suited for patients with mild to moderate skin
laxity seeking minimally invasive contour improvement. It may fill an
important gap between liposuction alone and excisional procedures.

This review has several strengths, including a comprehensive liter-
ature search, adherence to PRISMA methodology, and the integra-
tion of both qualitative systematic review and quantitative
meta-analysis. The use of standardized risk-of-bias tools and sensitiv-
ity analyses enhances the reliability of the conclusions. However, lim-
itations must be considered. Although a comprehensive literature
search was performed and prespecified inclusion criteria were ap-
plied, screening and full-text eligibility assessment were conducted
by a single reviewer, which may increase the risk of selection bias
compared with dual independent screening. Similarly, data extrac-
tion was performed by a single reviewer, which may increase the
risk of transcription error or subjective interpretation of outcomes.
The included studies were heterogeneous with respect to study de-
sign, treated anatomical areas, procedural techniques, outcome
measures, and follow-up duration, contributing to substantial statisti-
cal heterogeneity in several pooled estimates. A formal
certainty-of-evidence assessment was not performed; therefore,
overall confidence in pooled estimates should be interpreted in the
context of heterogeneity and the predominance of observational
study designs.
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De La Cruz, 2023 3 25 +— 0.12[0.03, 0.31] 263
Doolabh, 2019 0 32 B 0.00[0.00, 0.11] 2.78
Driscoll, 2024 24 180 F 0.13[0.09, 0.19] 3.38
Hoyos, 2025 5 %6 B 0.05[0.02, 0.12] 3.24
Ibrahiem, 2022 9 66 0.14[0.06, 0.24] 3.12
Khedr, 2024 4 46 0.09[0.02, 0.21] 2.97
Kluska, 2024 20 229 0.090.05, 0.13] 3.41
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Ruff, 2020 CR2 16 148 0.11[0.06, 0.17] 3.34
Shridharani, 2023 32 483 0.07[0.05, 0.09] 3.48
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Helium Plasma RF-only

DeSouza, 2022 0 49 0.00[0.00, 0.07] 3.00
Doolabh, 2020 2 15 0.13[0.02, 0.40] 225
Lacerna, 2025 3 26 0.12[0.02, 0.30] 265
Ruff, 2023 13 65 0.20[0.11, 0.32] 3.12
Shridharani, 2022 2 47 0.04[0.01, 0.15] 298
Sterodimas, 2025 Br 0 15 0.00[0.00, 0.22] 225
Sterodimas, 2025 LoEy 1 0.06 [ 0.00, 0.30] 2.30
Sterodimas, 2025 Fo 0 30 0.00[0.00, 0.12] 274

Heterogeneity: ° = 0.07, I’ = 69.27%, H’ = 3.25
Test of 8 = 6: Q(7) = 25.94, p = 0.00
Testof 8=0:2=272,p=0.01

0.05[0.01, 0.12]

Overall
Heterogeneity: T = 0.11, F = 91.73%, H = 12.10
Test of @ = 6;: Q(33) = 277.01, p = 0.00
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Arshad, 2022 0 20 u‘— 0.00[0.00, 0.17] 2.47
Barone, 2025 4 38 0.11[0.03, 0.25] 2.88
De La Cruz, 2023 3 25 0.12[0.03, 0.31] 263
Driscoll, 2024 24 180 0.13[0.09, 0.19] 3.38
Hoyos, 2025 5 9% - 3 0.05[0.02, 0.12] 3.24
Ibrahiem, 2022 9 66 0.14[0.06, 0.24] 3.12
Khedr, 2024 4 46 0.09[0.02, 0.21] 2.97
Mowlavi, 2020 0 1% B 0.00[0.00, 0.23] 2.20
Nunez, 2024 1 220 H© ‘ 0.00[0.00, 0.03] 3.40
Ouf, 2024 8 15 ! —a— 0.53[0.27, 0.79] 2.25
Shridharani, 2022 2 47 :ﬁ 0.04[0.01, 0.15] 2.98
Skenderian, 2022 4 115 I} 0.03[0.01, 0.09] 3.29
Tambasco, 2024 MaCh 35 226 -3 0.15[ 0.1, 0.21] 3.41
Tambasco, 2024 639 55 639 # 0.09[0.07, 0.11] 3.49
Tambasco, 2025 3 21 ‘J— 0.14[0.03, 0.36] 2.51
Tambasco, 2024 Lipoab 17 100 \i 0.17[0.10, 0.26] 3.25
Troell, 2025 20 58 —— 0.34[0.22, 0.48] 3.07
Zorilla, 2022 2 21 0.10[0.01, 0.30] 2.51
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Testof =0:z=7.98, p=0.00

Sponsored
DeSouza, 2022 0 49 0.00[0.00, 0.07] 3.00
Doolabh, 2019 0 32 0.00[0.00, 0.11] 2.78
Doolabh, 2020 2 15 0.13[0.02, 0.40] 2.25
Kluska, 2024 20 229 0.09[0.05, 0.13] 3.41
Lacerna, 2025 3 26 0.12[0.02, 0.30] 2,65
Ruff, 2023 13 65 —a— 0.20[ 0.1, 0.32] 3.12
Ruff, 2020 CR1 0 37 r‘ 0.00(0.00, 0.09] 2.86
Ruff, 2020 CR2 16 148 # 0.11[0.08, 0.17] 3.34
Ruff, 2024 34 100 - 0.34[0.25, 0.44] 3.25
Ruff, 2022 Gyn 7 84 # 0.08[0.03, 0.16] 3.20
Ruff, 2022 AE 46 192 - 3 0.24[0.18, 0.31] 3.39
Shridharani, 2023 32 483 4 0.070.05, 0.09] 3.48
Sterodimas, 2025 Br 0 15 B 0.00(0.00, 0.22] 2.25
Sterodimas, 2025 LoEy 1 16 #— 0.06 [ 0.00, 0.30] 2.30
Sterodimas, 2025 Fo 0 30 m‘ 0.00(0.00, 0.12] 2.74
Vanek, 2025 21 40 —a— 0.52[0.36, 0.68] 2.90
Heterogeneity: 7° = 0.16, I* = 93.22%, H = 14.76 * 0.09[0.04, 0.17]
Test of 8 = 8;: Q(15) = 152.68, p = 0.00 |
Test of 8=0:z=4.65, p=0.00

|
Overall * 0.10[0.06, 0.14]
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Figure 8. Meta-analysis of complication rates following helium plasma radiofrequency (RF). Forest plots show pooled AE rates by (A) procedural category, including helium
plasma RF-only, helium plasma RF + liposuction, and combination procedures (test for subgroup differences P = .14, not statistically significant). Subgroup analyses demon-
strate no significant differences in complication rates (B) by funding source (P=.90) or (C) geographic region (P =.74). (D) Meta-regression analysis shows no significant as-
sociation between follow-up duration and complication rates (P =.82). REML, restricted maximum likelihood.

Most included studies were Level IV case series or retrospective
cohort analyses, limiting causal inference and preventing quantifica-
tion of the incremental contribution of helium plasma RF relative to
liposuction alone. Consistent with this, risk-of-bias assessment dem-
onstrated that the majority of nonrandomized studies were at moder-
ate risk of bias, with approximately one-third classified as having
serious risk of bias, primarily due to retrospective design, lack of con-
trol groups, absence of blinding, and reliance on subjective outcome
measures.

Objective indices reported in selected studies included
Cutometer-based elasticity testing, circumferential measurements,
validated patient-reported outcome instruments (eg, BODY-Q), and

blinded IPR; however, these measures were inconsistently applied
across the evidence base. Many performance outcomes relied on
subjective, nonstandardized assessment tools (eg, GAIS and patient
satisfaction), further limiting comparability across studies. Although a
large cumulative number of patients has been reported, the evidence
base remains largely observational and heterogeneous; therefore,
cumulative sample size supports consistency of reported outcomes
but should not be interpreted as definitive proof of efficacy.
Prospective controlled trials using standardized, validated outcome
measures and longer follow-up are needed to more conclusively de-
fine treatment effect. Finally, because the literature includes studies
where helium plasma RF was used in combination with procedures

920z AINr 1.0 uo 1senb Aq $S¥0698/2606el0/40lSE/EE0 L 01 /10p/3jolHE/WNIojusdofse/Wod dno-olWspese)/:SdRY Wolj pOPEOjUMOQ



Shridharani et al

17
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Study Complications Total with binomial exact 95% CI (%)
Other
Barone, 2025 4 38 a2 0.11[0.03, 0.25] 2.88
Hoyos, 2025 5 9 - 3 0.05[0.02, 0.12] 3.24
Ibrahiem, 2022 9 66 - 0.14[0.06, 0.24] 3.12
Khedr, 2024 4 46 o 0.09[0.02, 0.21] 297
Nunez, 2024 1 220 © 0.00[0.00, 0.03] 3.40
Ouf, 2024 8 15 —a— 0.53[0.27, 0.79] 2.25
Sterodimas, 2025 Br 0 15 B 0.00[0.00, 0.22] 225
Sterodimas, 2025 LoEy 1 16 o 0.06 [ 0.00, 0.30] 2.30
Sterodimas, 2025 Fo 0 30 B 0.00[0.00, 0.12] 2.74
Tambasco, 2024 MaCh 35 226 -3 0.15[ 0.1, 0.21] 3.41
Tambasco, 2024 639 55 639 - | 0.09[0.07, 0.11] 3.49
Tambasco, 2025 3 21 —a— 0.14[0.03, 0.36] 2.51
Tambasco, 2024 Lipoab 17 100 - 0.17[0.10, 0.26] 3.25
Heterogeneity: 7° = 0.09, I = 89.38%, H’ = 9.42 ‘ 0.09[0.04, 0.15]

Testof 8 = 8;: Q(12) = 87.55, p = 0.00
Testof §=0:2=5.13, p=0.00
USA
Arshad, 2022 0 20 B— 0.00[0.00, 0.17] 247
De La Cruz, 2023 3 25 —a— 0.12[0.03, 0.31] 263
DeSouza, 2022 0 4 B 0.00[0.00, 0.07] 3.00
Doolabh, 2019 0 32 B 0.00[0.00, 0.11] 2.78
Doolabh, 2020 2 15 —a— 0.13[0.02, 0.40] 2.25
Driscoll, 2024 24 180 - 3 0.13[0.09, 0.19] 3.38
Kluska, 2024 20 229 B 0.09[0.05, 0.13] 3.41
Lacerna, 2025 3 26 - 0.12[0.02, 0.30] 265
Mowlavi, 2020 0 14 B 0.00[0.00, 0.23] 2.20
Ruff, 2023 13 65 a4 0.20[ 0.1, 0.32] 3.12
Ruff, 2020 CR1 0 37 B 0.00[0.00, 0.09] 2.86
Ruff, 2020 CR2 16 148 -3 0.11[0.06, 0.17] 3.34
Ruff, 2024 34 100 - 0.34[0.25, 0.44] 325
Ruff, 2022 Gyn 7 84 - 0.08[0.03, 0.16] 3.20
Ruff, 2022 AE 46 192 o 0.24[0.18, 0.31] 3.39
Shridharani, 2022 2 47 B 0.04[0.01, 0.15] 298
Shridharani, 2023 32 483 - | 0.07[0.05, 0.09] 3.48
Skenderian, 2022 4 15 B 0.03[0.01, 0.09] 329
Troell, 2025 20 58 B 0.34[0.22, 0.48] 3.07
Vanek, 2025 21 40 —a— 0.52[0.36, 0.68] 2.90
Zorilla, 2022 2 21 a— 0.10[0.01, 0.30] 2.51
Heterogeneity: 7° = 0.13, I = 92.13%, H® = 12.70 Q 0.10[0.05, 0.16]
Test of @ = 6; Q(20) = 181.43, p = 0.00
Testof 8 =0:z=6.09, p=0.00
Overall ¢ 0.10[0.06, 0.14]
Heterogeneity: 1° = 0.11, F = 91.73%, H* = 12.10
Testof @ =8 Q(33) = 277.01, p = 0.00
Testof 8=0:z=7.98, p=0.00
Test of group differences: Q(1) =0.11, p=0.74
000 020 0.40 0.60 0.80 1.00
Random-effects REML model

D
Proportion

Study with 95% CI p-value fup_months
De La Cruz, 2023 0.12[0.02, 0.28] 0.005 1
Ruff, 2022 Gyn 0.09[0.04, 0.15] 0.000 1.5
Ruff, 2022 AE 0.15[0.06, 0.26] 0.000 3
Ruff, 2020 CR1 0.09[0.01, 0.23] 0.006 3.5
Doolabh, 2020 0.10[0.02, 0.21] 0.001 4
Doolabh, 2019 0.07[0.01, 0.17] 0.005
Khedr, 2024 0.08[0.02, 0.16] 0.001
Mowlavi, 2020 0.07[0.01, 0.14] 0.001
Ouf, 2024 0.09[0.02, 0.20] 0.001
Ruff, 2023

Shridharani, 2022
Sterodimas, 2025 Br
Sterodimas, 2025 LoEy

0.10[0.03, 0.18] 0.000
0.09[0.03, 0.17] 0.000

6
6
6
6
0.10[0.03, 0.20] 0.000 6
6
6
0.08[0.03, 0.16] 0.000 6

Troell, 2025 0.10[0.04, 0.18] 0.000 6
Hoyos, 2025 0.10[0.04, 0.17] 0.000 75
Lacerna, 2025 0.10[0.04, 0.16] 0.000 9.8
Ruff, 2024 0.11[0.05, 0.18] 0.000 10.2
Kluska, 2024 0.11[0.06, 0.17] 0.000 10.3
Nunez, 2024 0.10[0.05, 0.16] 0.000 12
Ibrahiem, 2022 0.10[0.05, 0.16] 0.000 13
Tambasco, 2024 MaCh 0.10[0.06, 0.16] 0.000 16.8
Tambasco, 2024 Lipoab 0.11[0.06, 0.16] 0.000 19.7
Barone, 2025 0.11[0.06, 0.16] 0.000 24
Tambasco, 2024 639 0.10[0.06, 0.15] 0.000 25
Sterodimas, 2025 Fo 0.10[0.06, 0.15] 0.000 27

et A A
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Figure 8. Continued

outside current cleared indications, findings from these subgroups
should be interpreted cautiously and should not be generalized to
routine use conditions.

Despite these limitations, the findings remain clinically meaningful
and reflective of real-world practice. In aesthetic surgery, high-quality
randomized data are often limited, and much of the evidence base is
derived from observational and retrospective studies. The consisten-
cy of outcomes across a large cumulative dataset, multiple study de-
signs, and diverse clinical settings supports the reliability and
external validity of the observed safety profile and performance
trends.

This systematic review and meta-analysis therefore contribute
meaningfully to the existing knowledge base by providing the most
comprehensive evaluation to date of helium plasma RF, both as a
stand-alone treatment and adjunct to liposuction. This broader scope
helps fill a critical gap in the literature and offers valuable insights into
how helium plasma RF may be incorporated into aesthetic body

contouring procedures and integrated into routine aesthetic surgical
practice. Moreover, the findings enhance the understanding of
treatment outcomes and safety profiles across diverse patient popu-
lations and practice settings, supporting evidence-based decision-
making for clinicians.

Importantly, the cumulative evidence synthesized in this review
adds value beyond individual case series by providing the largest
consolidated assessment of helium plasma RF outcomes to date.
Aggregating data from more than 3500-treated subjects enables
more precise estimation of complication rates and summary perfor-
mance outcomes and allows evaluation of consistency across ana-
tomical regions, geographic settings, and sponsorship types.
Although the literature remains predominantly observational, the
pooled dataset strengthens confidence in the reproducibility of re-
ported safety findings and the consistency of patient- and
investigator-reported improvement across studies. The widespread
adoption of this technology and the remaining gaps in the literature
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highlight the need for future research, including randomized con-
trolled trials comparing helium plasma RF with liposuction alone or
other minimally invasive devices, standardized patient-reported out-
come tools such as BODY-Q, and extended follow-up periods
(>24-48 months) to better evaluate durability of outcomes.

CONCLUSIONS

This systematic review and meta-analysis provide the most compre-
hensive evaluation to date of the safety and performance of helium
plasma RF for aesthetic subdermal applications. Across 33 peer-
reviewed publications representing 34 distinct studies and encom-
passing 3508 treated patients, helium plasma RF demonstrated a
consistently favorable safety profile. Major AEs were rare, and most
reported complications were minor and self-limited, resolving spon-
taneously or with conservative management.

The meta-analysis further quantified these findings, demonstrating
a high pooled patient satisfaction rate of 92% and consistent im-
provements in Investigator GAIS, patient GAIS, and IPR scores.
Meta-regression demonstrated that longer follow-up was signifi-
cantly associated with higher satisfaction rates, reflecting the pro-
gressive nature of tissue remodeling and neocollagenesis over
time. Subgroup analyses revealed no statistically significant differ-
ences between independent or investigator-initiated studies and
industry-sponsored studies, supporting the absence of sponsorship
bias. Satisfaction rates were significantly higher in non-U.S. studies
compared with U.S. studies, though outcomes remained favorable
across all regions, supporting consistency of findings across regions.
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This article contains supplemental material located online at
https://doi.org/10.1093/asjof/0jag092.

Acknowledgments

During the preparation of this manuscript, the authors used
ChatGPT (OpenAl, San Francisco, CA) to assist with language ed-
iting and improving conciseness. The tool was not used to gener-
ate original scientific content. All material was reviewed, edited,
and approved by the authors, who take full responsibility for
the content.

DISCLOSURES

Dr Shridharani is a consultant for Apyx Medical (Clearwater, FL,
USA) and has received hourly compensation for consulting ser-
vices. Dr Sterodimas is a member of the Medical Advisory
Board for Apyx Medical and a consultant for the company. He
has received stock options for his participation on the Medical
Advisory Board, research grants, and hourly compensation for
consulting activities. Ms Harsch is a statistical consultant for
Apyx Medical and has received hourly compensation for her ser-
vices. Ms Larson is an employee of Apyx Medical.

FUNDING
This work was supported by Apyx Medical.

REFERENCES

1. Hussein RS, Dayel B, Abahussein S, EI-Sherbiny O, A A. Influences on skin and
intrinsic aging: biological, environmental, and therapeutic insights. J Cosmet
Dermatol. 2025;24:€16688. doi: 10.1111/jocd.16688

2. Baumann L, Bernstein EF, Weiss AS, et al. Clinical relevance of elastin in the
structure and function of skin. Aesthet Surg J Open Forum. 2021;3:0jab019.
doi: 10.1093/asjof/0jab019

3. Shin JW, Kwon SH, Choi JY, et al. Molecular mechanisms of dermal aging and
antiaging approaches. Int J Mol Sci. 2019;20:2126. doi: 10.3390/ijms20092126

4. VaraniJ, Dame MK, Rittie L, et al. Decreased collagen production in chronolog-
ically aged skin: roles of age-dependent alteration in fibroblast function and
defective mechanical stimulation. Am J Pathol. 2006;168:1861-1868. doi: 10.
2353/ajpath.2006.051302

5. Garoosi K, Mundra L, Jabbari K, et al. Comorbid conditions and complications
in body contouring surgery: a retrospective review. Aesthet Surg J Open
Forum. 2023;5:0jad080. doi: 10.1093/asjof/0jad080

6. American Cosmetic Association. Cosmetic procedures. Accessed September
15, 2025. https:/www.cosmeticassociation.org/cosmetic-procedures/

7. Dayan E, Burns AJ, Rohrich RJ, Theodorou S. The use of radiofrequency in aes-
thetic surgery. Plast Reconstr Surg Glob Open. 2020;8:e2861. doi: 10.1097/
gox.0000000000002861

8. Rohrich RJ, Schultz KP, Chamata ES, Bellamy JL, Alleyne B. Minimally invasive
approach to skin tightening of the face and body: systematic review of monop-
olar and bipolar radiofrequency devices. Plast Reconstr Surg. 2022;150:
771-780. doi: 10.1097/prs.0000000000009535

9. Atiyeh B, Greige G, Hajjar M, Rabay C, Emsieh S. Clinical relevance of skin tight-
ening with minimally invasive subdermal energy-based (EB) technologies.
Aesthetic Plast Surg. 2025;49:5186-5198. doi: 10.1007/s00266-025-05022-4

10. Mulholland RS, Kreindel M. The basic science of radiofrequency-based devic-
es. In: Irvine Duncan D, ed. Enhanced Liposuction—New Perspectives and
Techniques. IntechOpen; 2021:1-26. doi: 10.5772/intechopen.96652

11. Cala Uribe LC, Perez Pachon ME, Zannin Ferrero A, et al. Effects of bipolar ra-
diofrequency on collagen synthesis from patients with brachial ptosis. Plast
Reconstr  Surg Glob Open. 2023;11:.e4924. doi: 10.1097/gox.
0000000000004924

12. Ruff PG IV, Bharti G, Hunstad J, et al. Safety and efficacy of renuvion helium
plasma to improve the appearance of loose skin in the neck and submental re-
gion. Aesthet Surg J. 2023;43:1174-1188. doi: 10.1093/asj/sjad055

13. Ramadan F. Energy-based treatments: a promising alternative to surgical inter-
vention. J Aesthet Nurs. 2023;12:18-22. doi: 10.12968/joan.2023.12.Sup9.18

14. Duncan DI, Roman S. Helium plasma subdermal tissue contraction method of
action. Biomed J Sci Tech Res. 2020;31:24063-24068. doi:10.26717/BJSTR.
2020.31.005075

15. Chen SS, Humphrey JD. Heat-induced changes in the mechanics of a collag-
enous tissue: pseudoelastic behavior at 37°C. J Biomech. 1998;31:211-216.
doi: https:/doi.org/10.1016/S0021-9290(97)00121-8

16. Chen SS, Wright NT, Humphrey JD. Heat-induced changes in the mechanics of
a collagenous tissue: isothermal free shrinkage. J Biomech Eng. 1997;119:
372-378. doi: 10.1115/1.2798281

17. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for sys-
tematic reviews and meta-analyses: the PRISMA statement. BMJ. 2009;339:
b2535. doi: 10.1136/bmj.b2535

18. Muka T, Glisic M, Milic J, et al. A 24-step guide on how to design, conduct, and
successfully publish a systematic review and meta-analysis in medical re-
search. Eur J Epidemiol. 2020;35:49-60. doi: 10.1007/s10654-019-00576-5

19. Haddaway NR, Page MJ, Pritchard CC, McGuinness LA. PRISMA2020 : an R
package and shiny app for producing PRISMA 2020-compliant flow diagrams,
with interactivity for optimised digital transparency and open synthesis.
Campbell Syst. Rev. 2022;18. doi:10.1002/cl2.v18.2

20. Sterne JAC, Savovic J, Page MJ, et al. Rob 2: a revised tool for assessing risk of
bias in randomised trials. BMJ. 2019;366:14898. doi: 10.1136/bm;.l4898

21. Sterne JAC, Hernan MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of
bias in non-randomised studies of interventions. BMJ. 2016;355:i4919. doi: 10.
1136/bm;.i4919

22. Barone M, Salzillo R, De Bernardis R, Brunetti B, Tenna S, Persichetti P. Efficacy
of renuvion helium plasma to improve the appearance of loose skin in patients
undergoing abdominoplasty after massive weight loss: a prospective con-
trolled randomized study. Aesthetic Plast Surg. 2025;49:2260-2268. doi: 10.
1007/s00266-024-04655-1

23. Ouf MAA, Kishk T, EInahas MA. Evaluation of traditional liposuction, VASER li-
posuction, and VASER liposuction combined with J-plasma in management of

920z AINr 1.0 uo 1senb Aq $S¥0698/2606el0/40lSE/EE0 L 01 /10p/3jolHE/WNIojusdofse/Wod dno-olWspese)/:SdRY Wolj pOPEOjUMOQ


http://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojag092#supplementary-data
https://doi.org/10.1093/asjof/ojag092
https://doi.org/10.1111/jocd.16688
https://doi.org/10.1093/asjof/ojab019
https://doi.org/10.3390/ijms20092126
https://doi.org/10.2353/ajpath.2006.051302
https://doi.org/10.2353/ajpath.2006.051302
https://doi.org/10.1093/asjof/ojad080
https://www.cosmeticassociation.org/cosmetic-procedures/
https://doi.org/10.1097/gox.0000000000002861
https://doi.org/10.1097/gox.0000000000002861
https://doi.org/10.1097/prs.0000000000009535
https://doi.org/10.1007/s00266-025-05022-4
https://doi.org/10.5772/intechopen.96652
https://doi.org/10.1097/gox.0000000000004924
https://doi.org/10.1097/gox.0000000000004924
https://doi.org/10.1093/asj/sjad055
https://doi.org/10.12968/joan.2023.12.Sup9.18
https://doi.org/10.26717/BJSTR.2020.31.005075
https://doi.org/10.26717/BJSTR.2020.31.005075
https://doi.org/10.1016/S0021-9290(97)00121-8
https://doi.org/10.1115/1.2798281
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1007/s10654-019-00576-5
https://doi.org/10.1002/cl2.v18.2
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1007/s00266-024-04655-1
https://doi.org/10.1007/s00266-024-04655-1

Shridharani et al

19

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

4.

42.

gynecomastia. Plast Reconstr Surg Glob Open. 2024;12:€6277. doi: 10.1097/
gox.0000000000006277

De La Cruz E. Lipoplasty in the overweight patient. Clin Plast Surg. 2024;51:
29-43. doi: 10.1016/j.cps.2023.06.010

Ibrahiem SMS. Aesthetic nonexcisional arm contouring. Aesthet Surg J.
2022;42:NP463-NP473. doi: 10.1093/asj/sjac031

Kluska M, Deal RC, Summers K, Chang S. A retrospective review comparing re-
nuvion helium plasma radiofrequency with BodyTite bipolar radiofrequency af-
ter liposuction or body contouring. Plast Reconstr Surg Glob Open. 2024;12:
€6024. doi: 10.1097/GOX.0000000000006024

Ruff PG IV, Martinez A, Burpee N. Refining liposuction safety and efficacy: sur-
geon learning-curve analysis with helium-based plasma integration. Aesthet
Surg J Open Forum. 2024;6:0jae063. doi: 10.1093/asjof/0jac063

Ruff PG, Vanek P, Nykiel M. Adverse events of soft tissue coagulation using a
helium-based plasma technology alone and in combination with
ultrasound-assisted liposuction. Aesthet Surg J Open Forum. 2022;4:
ojac064. doi: 10.1093/asjof/ojac064

Vanek P. A retrospective evaluation of the safety of combining helium-based
plasma radiofrequency technology with ultrasound-assisted lipoabdomino-
plasty. Aesthet Surg J Open Forum. 2025;7:0jae116. doi: 10.1093/asjof/ojae116
Zorrilla AM, Sanchez-Covarrubias AP, Martin K, Rodriguez M. Pain manage-
ment and opioid consumption after outpatient cosmetic surgery. Am J
Cosmet Surg. 2023;40:170-176. doi: 10.1177/07488068221116529

Arshad S, Sin Z, Flores D, Satey S, Mowlavi A. Brazilian buttock lift for the
weight-loss patient. Am J Cosmet Surg. 2023;40:132-141. doi: 10.1177/
07488068221079445

De Souza AST, De Souza AC. Brazilian butt lift procedures when the renuvion
APR system was used as an adjunct procedure: a retrospective chart review. J
Aesthet Reconstr Surg. 2022;8:150. doi: 10.36648/2472-1905.8.4.150
Doolabh V. A single-site postmarket retrospective chart review of subdermal
coagulation procedures with renuvion. Plast Reconstr Surg Glob Open.
2019;7:2502. doi: 10.1097/gox.0000000000002502

Doolabh V, Ruff P. A retrospective chart review of subdermal neck coagulation
using helium plasma technology. Dermatol Rev. 2020;1:143-150. doi: 10.1002/
der2.32

Driscoll CR, Davidson AL, Marturano MN, Kortesis BG, Bharti G. Expansion of
renuvion application to areas beyond the submental region: review and expe-
rience. Aesthet Surg J Open Forum. 2024;6:0jae041. doi: 10.1093/asjof/
ojae041

Hoyos AE, Perez ME, Cala LC, Dominguez R, Vranis NM, Dayan E. Helium plas-
ma-driven radiofrequency for skin contraction: clinical use, safety recommen-
dations, and results in high-definition body contouring surgery. Aesthet Surg J
Open Forum. 2025;7:1. doi:10.1093/asjof/ojae118

Khedr MM, Elshawadfy SE. Scarless enhanced body contouring. Aesthetic
Plast Surg. 2025;49:259-268. doi: 10.1007/s00266-024-04401-7

Lacerna Kimbrell M. Helium plasma radiofrequency brow lift: description of a
novel technique and retrospective study on safety, efficacy, and durability.
Aesthet Surg J Open Forum. 2025;7:0jaf031. doi: 10.1093/asjof/o0jaf031
Mowlavi A, Talle A, Berri M, Rashid W. Successful back contouring with elimi-
nation of back rolls using ultrasound-assisted liposuction and helium-activated
radiofrequency. Aesthet Surg J Open Forum. 2020;2:0jaa036. doi: 10.1093/
asjof/ojaa036

Villar N, Jesuis P, Monroy MJ. Lipotransfer under ultrasound-guided helium
pneumodissection with closed lipotransfer equipment. Plast Reconstr Surg -
Glob Open. 2024;12:e6395. doi:10.1097/GOX.0000000000006395

Ruff PG, Doolabh V, Zimmerman EM, Gentile RA. Safety and efficacy of helium
plasma for subdermal coagulation. Dermatol Rev. 2020;1:108-114. doi: 10.1002/
der2.34

Ruff P, Parikh R, Mowlavi A, Zimmerman E, Lebowitz J. Safety of gynecomastia
procedures in combination with helium-based plasma technology: a retrospec-
tive review. J Aesthet Reconstr Surg. 2022;8.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Shridharani SM, Ruff PG IV, Doolabh VB, Zimmerman EM. The safety of con-
traction of subcutaneous tissue following liposuction procedures. Aesthet
Surg J Open Forum. 2024;6:0jad112. doi: 10.1093/asjof/ojad112

Shridharani SM, Kennedy ML. Safety of helium-based plasma technology for
coagulation of soft tissue: a retrospective review. Aesthet Surg J Open
Forum. 2022;4. doi:10.1093/asjof/ojac081

Skenderian S, Sin Z, Mirzania H, Mowlavi A. Modified abdominal skin resection:
a novel approach to high-definition body contouring of the abdomen. Am J
Cosmet Surg. 2023;40:194-203. doi: 10.1177/07488068221102301
Sterodimas A, Moutafis A, Nicaretta B, Champsas G. A prospective study on
helium-based plasma radiofrequency for minimally invasive breast lift scarless
mastopexy. Aesthet Surg J Open Forum. 2025;7:0jaf004. doi: 10.1093/asjof/
o0jaf004

Sterodimas A, Nicaretta B, Koytsouveli A, Moutafis A, Champsas G. A prospec-
tive study on helium-based plasma radiofrequency for management of the low-
er eyelids in Greece. Plast Reconstr Surg Glob Open. 2025;13:e6796. doi: 10.
1097/gox.0000000000006796

Sterodimas A, Nicaretta B, Koytsouveli A, Moutafis A, Champsas G.
Helium-based plasma radio frequency technology for subdermal coagulation
in the forehead: a preliminary, single-center retrospective study. Aesthetic
Plast Surg. 2025;49:4131-4138. doi: 10.1007/s00266-025-04737-8

Tambasco D, Albanese R, Scarabosio A, Tomaselli F, Parodi PC. A three-
dimensional approach to male chest enhancement: a surgical algorithm based
on 300 cases. Aesthetic Plast Surg. 2024,;48:3646-3655. doi: 10.1007/s00266-
024-04063-5

Tambasco D, Albanese R, Scarabosio A, et al. Ultrasound and helium
plasma-assisted liposuction for body contouring: a single-retrospective cohort
study of 639 patients. Aesthetic Plast Surg. 2025;49:277-286. doi: 10.1007/
s00266-024-04367-6

Tambasco D, Albanese R, Tomaselli F, Pinto V, Pinelli M, De Santis G.
Minimizing thighplasty complications: a combined approach of J medial pat-
tern and helium plasma-assisted liposculpture. Plast Reconstr Surg.
2025;156:247-251. doi: 10.1097/PRS.0000000000011962

Tambasco D, Scarabosio A, Tomaselli F, et al.. The role of helium plasma-assis-
ted liposuction in lipoabdominoplasty after weight loss. Aesthetic Plast Surg.
2025;49:805-813. doi:10.1007/s00266-024-04542-9

Troell RJ, Javaheri S. Combining third-generation ultrasound liposuction with
helium-based plasma technology skin tightening in the face and neck. Am J
Cosmet Surg. 2026;43:170-177. doi:10.1177/07488068251330030

Swanson E. A systematic review of subsurface radiofrequency treatments in
plastic surgery. Ann Plast Surg. 2022;89:274-285. doi: 10.1097/sap.
0000000000003093

Danilla S, Babaitis RA, Jara RP, et al. High-definition liposculpture: what are the
complications and how to manage them? Aesthetic Plast Surg. 2020;44:
411-418. doi: 10.1007/s00266-019-01475-6

Hoyos AE, Millard JA. VASER-assisted high-definition liposculpture. Aesthet
Surg J. 2007;27:594-604. doi: 10.1016/j.asj.2007.08.007

Hoyos A, Perez ME, Guarin DE, Montenegro A. A report of 736 high-definition
lipoabdominoplasties performed in conjunction with circumferential VASER li-
posuction. Plast Reconstr Surg. 2018;142:662-675. doi: 10.1097/prs.
0000000000004705

Hoyos AE, Perez ME, Dominguez-Milldn R. Variable sculpting in dynamic def-
inition body contouring: procedure selection and management algorithm.
Aesthet Surg J. 2021;41:318-332. doi: 10.1093/asj/sjaa133

Jewell ML, Fodor PB, de Souza Pinto EB, Al Shammari MA. Clinical application
of VASER-assisted lipoplasty: a pilot clinical study. Aesthet Surg J. 2002;22:
131-146. doi: 10.1067/maj.2002.123377

Roustaei N, Masoumi Lari SJ, Chalian M, Chalian H, Bakhshandeh H. Safety of
ultrasound-assisted liposuction: a survey of 660 operations. Aesthetic Plast
Surg. 2009;33:213-218. doi: 10.1007/s00266-008-9293-9

920z AINr 1.0 uo 1senb Aq $S¥0698/2606el0/40lSE/EE0 L 01 /10p/3jolHE/WNIojusdofse/Wod dno-olWspese)/:SdRY Wolj pOPEOjUMOQ


https://doi.org/10.1097/gox.0000000000006277
https://doi.org/10.1097/gox.0000000000006277
https://doi.org/10.1016/j.cps.2023.06.010
https://doi.org/10.1093/asj/sjac031
https://doi.org/10.1097/GOX.0000000000006024
https://doi.org/10.1093/asjof/ojae063
https://doi.org/10.1093/asjof/ojac064
https://doi.org/10.1093/asjof/ojae116
https://doi.org/10.1177/07488068221116529
https://doi.org/10.1177/07488068221079445
https://doi.org/10.1177/07488068221079445
https://doi.org/10.36648/2472-1905.8.4.150
https://doi.org/10.1097/gox.0000000000002502
https://doi.org/10.1002/der2.32
https://doi.org/10.1002/der2.32
https://doi.org/10.1093/asjof/ojae041
https://doi.org/10.1093/asjof/ojae041
https://doi.org/10.1093/asjof/ojae118
https://doi.org/10.1007/s00266-024-04401-7
https://doi.org/10.1093/asjof/ojaf031
https://doi.org/10.1093/asjof/ojaa036
https://doi.org/10.1093/asjof/ojaa036
https://doi.org/10.1097/GOX.0000000000006395
https://doi.org/10.1002/der2.34
https://doi.org/10.1002/der2.34
https://doi.org/10.1093/asjof/ojad112
https://doi.org/10.1093/asjof/ojac081
https://doi.org/10.1177/07488068221102301
https://doi.org/10.1093/asjof/ojaf004
https://doi.org/10.1093/asjof/ojaf004
https://doi.org/10.1097/gox.0000000000006796
https://doi.org/10.1097/gox.0000000000006796
https://doi.org/10.1007/s00266-025-04737-8
https://doi.org/10.1007/s00266-024-04063-5
https://doi.org/10.1007/s00266-024-04063-5
https://doi.org/10.1007/s00266-024-04367-6
https://doi.org/10.1007/s00266-024-04367-6
https://doi.org/10.1097/PRS.0000000000011962
https://doi.org/10.1007/s00266-024-04542-9
https://doi.org/10.1177/07488068251330030
https://doi.org/10.1097/sap.0000000000003093
https://doi.org/10.1097/sap.0000000000003093
https://doi.org/10.1007/s00266-019-01475-6
https://doi.org/10.1016/j.asj.2007.08.007
https://doi.org/10.1097/prs.0000000000004705
https://doi.org/10.1097/prs.0000000000004705
https://doi.org/10.1093/asj/sjaa133
https://doi.org/10.1067/maj.2002.123377
https://doi.org/10.1007/s00266-008-9293-9

	Helium Plasma Radiofrequency for �Aesthetic Subdermal Treatment: �A Systematic Review and Meta-Analysis
	METHODS
	Overview
	Inclusion/Exclusion Criteria
	Data Sources and Search Strategy
	Data Extraction and Quality Assessment
	Meta-Analysis

	RESULTS
	Study Selection and Characteristics
	Safety Profile From Systematic Review
	Efficacy Findings From Systematic Review
	Meta-Analysis Results
	Patient Satisfaction
	Investigator Global Aesthetic Improvement Scale
	Patient Global Aesthetic Improvement Scale
	Independent Photographic Review
	Complications


	DISCUSSION
	CONCLUSIONS
	Supplemental material
	Acknowledgments
	DISCLOSURES
	FUNDING
	REFERENCES


