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ABSTRACT
Background: Cellulite is a common aesthetic condition of the skin, predominantly affecting more than 90% of postpubertal 
females. Energy-based devices (EBDs) have demonstrated efficacy in treating a variety of dermatologic concerns. A controlled 
thermal injury to the dermis can stimulate remodeling of the extracellular matrix (ECM), leading to skin tightening, an effect 
that may improve the dimpled appearance of cellulite.
Objective: To assess the efficacy and safety of synchronous parallel ultrasound using a high-density handpiece for improving 
cellulite appearance.
Materials and Methods: Sixty subjects, aged 23–65, were enrolled in a prospective, open-label, non-randomized, multicenter 
study. Subjects underwent two treatment sessions using a novel ultrasonic system equipped with a new high-density handpiece, 
applied on either one side or both sides of the thighs and/or buttocks. The follow-up period extended up to 3 months after the 
second treatment. Clinical improvements were evaluated by three blinded physicians based on baseline and follow-up photo-
graphs, using the Cellulite Severity Scale (CSS), Global Aesthetic Improvement Scale (GAIS), and Laxity Scale (LS). Satisfaction 
questionnaires were completed by subjects. Treatment discomfort was rated immediately after treatment using the Numerical 
Scale Response (NSR).
Results: Sixty subjects, with a mean age of 47, were enrolled in the study. GAIS results showed improvement in 91% of the treated 
areas, CSS score improved by 69%, while LS score improved by 53%. Most subjects (73%) reported satisfaction. Mean pain score 
was 4.26 ± 2.33. No serious adverse events were reported.
Conclusion: The novel ultrasound system was found to be effective and safe for improving cellulite appearance.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
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1   |   Introduction

Cellulite is a common aesthetic alteration affecting more than 90% 
of females. It is characterized by a dimpled texture of the skin sur-
face and is associated with negative psychosocial effects [1, 2].

The uneven skin appearance results from the impaired orien-
tation of the fibrous connective tissue within the subcutaneous 
layer. Anatomically, the hypodermis is divided by the fascia 
superficialis, separating it into superficial and deep subcutane-
ous adipose tissue layers (Figure 1) [3, 4]. Within the subcutis, 
fibrous connective tissue septa extend from the dermis, teth-
ering the underlying fascia and providing structural support. 
Alterations in the fibrous architecture, including changes in 
collagen content and orientation within the superficial subcu-
taneous tissue, can contribute to the formation of skin dimpling 
[2, 5].

Traditional treatments for cellulite range from invasive to non-
invasive modalities, each employing distinct therapeutic strate-
gies. Such treatments include topical agents, oral supplements, 
massage, fat transfer, injectables (dermal fillers and biologics), 
subcision, and energy-based devices (EBDs) [2, 6, 7].

While topical agents (Methylxanthines such as Caffeine) and 
oral supplements aim to stimulate dermal neocollagenesis, en-
hance lipolysis, improve cutaneous microcirculation, and re-
duce lipogenesis, inflammation, and oxidative stress through a 
combination of various active compounds, their clinical efficacy 
remains limited [2, 6, 7].

Massage focused on improving the underlying impaired micro-
circulation and drainage deficiencies [2].

Fat transfer and injectable fillers are used to compensate for lo-
calized volume loss associated with cellulite. Beyond their vo-
lumizing effect, certain fillers such as calcium hydroxylapatite, 
also pose biostimulatory properties that can stimulate neocol-
lagenesis and neoelastogenesis [2]. Subcision, by contrast, is a 
minimally invasive surgical technique that targets the fibrous 
septa within the hypodermis. By severing these tethering bands 
(Figure 1), subcision aims to redistribute biomechanical forces 
and smooth the skin surface [2].

Additional treatment options for cellulite include energy-
based therapies that utilize acoustic waves, radiofrequency 
(RF), laser (e.g., 810-nm diode laser, 1064 nm Nd:YAG, 1440 

FIGURE 1    |    Synchronous parallel ultrasound thermal effect on skin layers. Schematic representation of the thermal effect of synchronous parallel 
ultrasound during its application to dimpled human skin. The high-intensity, high-frequency, nonfocused ultrasound beams generated by the high-
density liftHD handpiece penetrate to the dermis at depths of 0.5–2 mm, creating multiple cylindrical volumetric thermal zones. The temperature 
within the zone ranges from 60°C to 70°C, leading to collagen and elastin denaturation and subsequent tissue remodeling. Dermal reorganization 
improves cellulite appearance caused by impaired tethering of the dermis to the underlying fascia by fibrous connective tissue. (Illustration was cre-
ated by SofWave Medical Ltd. using Adobe Illustrator 2025 software.)
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nm Nd:YAG), and light-based energies to induce controlled 
thermal injury in the deep cutaneous layers Both RF and 
light-based technologies may be in combination with mas-
sage, vacuum etc. A series of treatments is required to obtain 
results. Overall, the induced damage initiates a tissue-repair 
response that can lead to improvement in the appearance of 
cellulite [2, 6, 8].

Acoustic wave therapy enhances cutaneous microcirculation, 
stimulates neocollagenesis, and promotes lymphatic drainage, 
leading to improved skin structure and texture [2, 6].

The high-intensity synchronous parallel ultrasound technology 
has shown clinical efficacy in the treatment of various dermato-
logic conditions, including skin laxity, wrinkles, acne scars, and 
cellulite [9–13].

Previous studies have demonstrated the safety and effectiveness 
of the lift applicator, which delivers seven parallel ultrasound 
beams to create cylindrical volumetric thermal zones within the 
mid-dermis at depths ranging from 0.5 to 2 mm (Figure 1). In 
this prospective, open-label, multicenter study, we evaluated the 
efficacy and safety of the high-synchronous parallel ultrasound 
device equipped with the novel liftHD applicator, a high-density 
handpiece featuring a larger transducer array for the treatment 
of cellulite.

2   |   Materials and Methods

2.1   |   Overview

To assess the efficacy and safety of the novel SofWave system 
using the liftHD applicator (SofWave Medical Ltd., Israel) for 
improving thigh and buttock cellulite appearance, 60 female 
subjects aged 23–65 years, with Fitzpatrick skin types I–IV 
were enrolled in a prospective, open-label, nonrandomized, 
multicenter study. The clinical trial was conducted in accor-
dance with the Declaration of Helsinki by five investigational 
sites across the United States of America (Main Line Center for 
Laser Surgery, PA; Tennessee Clinical Research Center, TN; 
UnionDerm, NY; Laser & Skin Surgery Center of Northern 
California, CA; Schweiger Dermatology, NJ). A signed informed 
consent and a photo consent were obtained from all subjects.

2.2   |   Inclusion and Exclusion Criteria

Inclusion criteria were healthy females, aged 18–60 years; not 
pregnant or lactating, and either postmenopausal, surgically 
sterilized, practicing abstinence, or using a medically acceptable 
form of birth control for at least 3 months prior to enrollment; 
visible cellulite in the upper thigh and/or buttock areas and ac-
tively seeking treatment; stable body weight (±5%) for at least 
6 months prior to enrollment; willing to maintain body weight 
within ±5% throughout the study by avoiding major lifestyle 
changes; no history of invasive or energy-based cellulite treat-
ments within the 12 months prior to enrollment; no use of topi-
cal cellulite treatments within 6 months prior to enrollment, and 
agrees not to use any during the study except for study-related 
procedures; agrees not to undergo any other cellulite treatments 

for 3 months following the final treatment; willing to have 
photographs taken of treated areas and consents to the use of 
de-identified images for evaluations, publications, and presen-
tations purposes; able and willing to comply with all scheduled 
visits, treatments, and study requirements; capable of under-
standing and signing the written informed consent.

Participants were excluded if they met any of the following: his-
tory of chronic drug or alcohol abuse; history of epileptic seizures 
or severe migraines; BMI ≥ 30 kg/m2; body weight fluctuation > 
±5% within the past 6 months; use of diet pills or weight con-
trol supplements within 1 month prior to enrollment; current 
heavy smoker or history of heavy smoking (≥ 25 cigarettes per 
day) in the past 10 years; pregnant, planning pregnancy during 
the study, breastfeeding, or gave birth within 3 months prior to 
enrollment; coagulopathy or current use of anticoagulant med-
ications; bleeding disorders or use of medications that in the 
investigator's opinion, may increase the risk of bruising; medi-
cal conditions that impair wound healing or immune response; 
active implanted electronic devices (e.g., pacemaker, defibrilla-
tor, cochlear implant, drug delivery system); known allergy to 
lidocaine, epinephrine, or antibiotics; active malignancy or ma-
lignancy within the past 5 years; significant medical conditions 
such as cardiac disease, type I or II diabetes, lupus, porphyria, or 
relevant neurological disorders; immunosuppressive disorders 
or current use of immunosuppressive medications; diagnosed 
hormonal imbalance (e.g., thyroid, pituitary, androgen-related); 
history of lymphatic drainage disorders; dermatologic condi-
tions (e.g., severe solar elastosis, atrophic scars, keloids, skin dis-
orders in the treatment area); tattoos or remnants of tattoos in or 
near the treatment area; presence of metal or plastic implants in 
or near the treatment area; cognitive or language barriers pre-
venting informed consent; ongoing psychiatric medication use; 
unwilling or unable to comply with study procedures or provide 
treatment area photographs; concurrent participation in another 
investigational drug or device study; any other condition that, in 
the investigator's professional opinion, could interfere with the 
study or pose a risk to the participant.

2.3   |   Treatment and Results Evaluation

Subjects underwent two treatment sessions with a high-intensity 
high-frequency, non-focused ultrasound SofWave device using 
the novel liftHD applicator. Treatments were applied to one or 
both sides of the thighs/buttocks, targeting areas with visible 
cellulite. Treatment zones were cleansed, dried and marked to a 
standardized area of ~15 cm2.

Anesthetic agents included benzocaine 20%/lidocaine 10%/tet-
racaine 10% (BLT), lidocaine 30%, LMX 4%, tetracaine 7%, nitric 
oxide, and oral Toradol. Anesthesia was administered at the in-
vestigator's discretion via oral, inhalational, topical, intramus-
cular, or combined routes, and could include Zimmer cooling for 
skin surface comfort.

A thin, uniform layer of ultrasound gel was applied to the treat-
ment area. Standardized photographs were taken before and 
after each treatment session, as well as at the 3-month follow-up 
visit. Immediately after each treatment, subjects were asked 
to rank their discomfort using an 11-point Numerical Scale 
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Response (NSR), where 0 indicated no pain and 10 represented 
the worst possible pain.

Clinical improvements were evaluated by three independent, 
blinded reviewers (reviewers were all experts in the field of 
aesthetic medicine) who assessed baseline and follow-up 
images using Global Aesthetic Improvement Scale (GAIS) 
(−1 = worsened, 0 = no change, 1 = improved, 2 = much im-
proved, 3 = very much improved); skin Laxity Scale (LS) 
(0 = absence of laxity, flaccidity, or sagging skin, 1 = slight 
draped appearance, 2 = moderate draped appearance, 3 = se-
vere draped appearance); and Cellulite Severity Score (CSS) 
(0 = no depressions, 1 = small amount (1–4 visible depres-
sions)/superficial-depth depressions, 2 = moderate amount 
(5–9 visible depressions)/medium-depth depressions, 3 = large 
amount (10 or more visible depressions)/deep-depth depres-
sions). The CSS was scored separately for the number of de-
pressions and depth of depressions; the final score was the 
sum of both components minus 1. Baseline and follow-up 
images were randomized and provided to the reviewers, who 
were asked to identify which image represented the baseline 
and which represented the follow-up.

Subjects also completed a self-assessment satisfaction question-
naire based on a comparison of their baseline and follow-up 
images.

2.4   |   Statistical Analysis

Statistical analysis and graphical visualizations were per-
formed using IBM SPSS version 29.0.1.0 (171), GraphPad 
Prism 10.4.2, and Adobe Illustrator 2025 software. Statistical 
tests were interpreted at a 5% significance level, with the fol-
lowing notation: not significant (ns) > 0.05, * ≤ 0.05, ** ≤ 0.01, 
*** ≤ 0.001, **** ≤ 0.0001. A 95% confidence interval (CI) was 
used throughout.

The blinded reviewers’ correct identification results of pre- and 
posttreatment images were assessed using a two-sided exact bi-
nomial test, with CI calculated using the Clopper–Pearson exact 
method.

CSS and LS results were analyzed using a one-sided, paired t-
test, while GAIS scores were evaluated using a one-sided one-
sample t-test.

Continuous variables are reported as mean ± standard devia-
tion (SD).

3   |   Results

3.1   |   Subject Demographics and Clinical 
Characteristics

Sixty female subjects with a mean age of 47 ± 10 years (R: 
23–65 years) underwent high-intensity high-frequency, non-
focused ultrasound treatment targeting the thighs and/or but-
tocks. Of these, 57 completed both treatment sessions, while 
three subjects discontinued after the first session, two due to 

noncompliance with study scheduling requirements and one 
who withdrew consent. An additional two subjects dropped 
from the study after completing both treatment sessions.

The majority of subjects were Caucasian (Figure  2A), with a 
mean BMI of 23.42 ± 2.90 kg/m2 (R: 16.71–29.47 kg/m2) and 
Fitzpatrick skin types I–IV (Figure 2B).

A total of 100 treatment areas were included, with 40 sub-
jects treated on both sides and 20 subjects treated on one side 
only. Most treated areas had a CSS grade of 3–5 (Figure  2C), 
and a slight to severe draped appearance according to the LS 
(Figure 2D). All but one subject maintained a stable body weight 
throughout the study; one subject experienced an 8.5% weight 
reduction by the 3-month follow-up. The mean total body weight 
change at 3 months compared to baseline was −0.13% ± 1.75% 
(R: −8.5%–4.0%, p = 0.59).

3.2   |   Treatment Parameters

Treatment areas included thighs and/or buttocks. Forty subjects 
(66.7%) received treatment on both the left and right sides of the 
thigh and/or buttock, while the remaining 20 subjects (33.3%) 
were treated on only one side. Overall, 18% of subjects were 
treated on both thighs and buttocks, 74% on the thighs only, and 
8% on the buttocks only.

All treatments were performed in a continuous mode, with 3–4 
passes to ensure full coverage of the treatment area. The mean 
number of pulses per treatment area was 165 ± 41 (R: 100–337), 
with a mean pulse energy of 4.50 ± 0.88 J (R: 4.60–6.60 J). A post-
cooling duration of 1 s was applied in 53% of treatments, while 
2- and 3-s durations were applied in 26% and 21% of treatments, 
respectively.

3.3   |   Efficacy Evaluation

Fifty-five subjects completed the 3-month follow-up visit, con-
tributing a total of 92 evaluable treatment areas. Two additional 
subjects, representing three treatment areas, discontinued the 
study after the second treatment session. Three independent, 
blinded reviewers were tasked with evaluating randomized pre- 
and posttreatment images (Figure 3), using the CSS, GAIS, and 
LS (Results summarized in Table 1). Prior to evaluation, review-
ers were asked to correctly identify which image was baseline 
and which was posttreatment.

The correct identification rate for the 95 image pairs, defined 
as agreement between at least two of three reviewers was 92% 
(p < 0.0001, 95% CI [84%, 96%]).

Another assessment examined the success rate of correct iden-
tification of all treated areas per subject, thereby considering 
the subject as an observational unit (n = 57). The rate of correct 
identification for all treated areas within each subject was 86% 
(p < 0.0001, 95% CI [74%, 94%]).

Evaluation of the 95 treatment areas showed a significant 69% 
improvement level from the baseline CSS score, with the score 
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decreasing from 2.58 ± 1.21 at baseline to 0.80 ± 1.10 at fol-
low-up (p < 0.001) (Figure 4A). A parallel analysis using the sub-
ject as an observational unit demonstrated a 66% improvement 
level, with mean scores declining from 2.65 ± 1.18 to 0.89 ± 1.13 
(p < 0.001) (Figure 4B).

Further analysis using GAIS revealed statistically significant 
improvements in both cellulite and skin laxity across the 95 
treated areas. The mean GAIS scores were 1.38 ± 0.86 for cellu-
lite (p < 0.001, 95% CI [1.21, 1.56]) and 1.38 ± 0.85 for skin laxity 
(p < 0.001, 95% CI [1.20, 1.55]).

Based on GAIS assessments, 91% of subjects showed improve-
ment, 4% exhibited no change, and 5% were rated as worsened 
by the blinded reviewers.

LS scores for the 95 pre- and posttreatment areas showed a 53% 
improvement level from the baseline LS value, with the mean 
score decreasing from 1.60 ± 0.66 at baseline to 0.76 ± 0.59 at 
follow-up (p < 0.001) (Figure  5A). A similar 50% improvement 
level was observed when using subjects as the observational unit 
(p < 0.001) (Figure 5B).

3.4   |   Subject Assessment

Subjects’ self-assessment of baseline and 3-month follow-up im-
ages indicated high satisfaction rates, with 73% of subjects being 
satisfied with the results, 14% neutral, and only 13% expressing 
dissatisfaction with the clinical outcome.

3.5   |   Safety and Adverse Events

Topical anesthesia alone was used in 55% of treatments, while 
Zimmer cooling and combined pain management approaches 
were applied in 19% and 25% of treatments, respectively. The 
mean pain level reported during treatment was 4.26 ± 2.33 on an 
11-point scale, with no significant difference observed between 
the first and second treatments (p = 0.061). In most treatments, 
subjects reported discomfort levels ranging from 0 to 5, indicat-
ing none to mild discomfort.

Immediate posttreatment responses included erythema in 56% 
of treatment sessions and edema in 2%. In most cases, erythema 
severity ranged from minimal to moderate, with only 2% of 

FIGURE 2    |    Baseline demographics and clinical characteristics of study subjects. (A) Distribution of ethnic groups. (B) Fitzpatrick skin type clas-
sification. (C) Cellulite severity based on CSS scores. (D) Skin laxity classification based on LS scores. Ethnic group and Fitzpatrick skin type data are 
reported for all enrolled subjects (n = 60). CSS and LS scores are based on baseline assessment of treated areas (n = 100).
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treated areas exhibiting severe erythema. Edema was minimal 
in severity. All cases resolved spontaneously without interven-
tion and were absent at all subsequent visits.

Adverse events (AEs) were reported in four subjects: One was 
possibly related to the device, while the remaining three were 
unrelated. All AEs resolved spontaneously without treatment. 

FIGURE 3    |    Representative pre- and posttreatment images of the thigh area. (A, C) Baseline. (B, D) Three-month follow-up. (A, B) The subject 
is a 65-year-old Caucasian female with Fitzpatrick skin type III. (C, D) The subject is a 60-year-old Caucasian female with Fitzpatrick skin type III.

TABLE 1    |    Blinded reviewers’ assessments.

Baseline 3-month follow-up Improvement level at 3-month follow-up

% Correct identification per thigha 92% CI [84%, 96%]

% Correct identification per subjecta 86% CI [74%, 94%]

Mean CSS per thigh 2.58 ± 1.21 0.80 ± 1.10 69%

Mean CSS per subject 2.65 ± 1.18 1.18 ± 1.13 66%

Mean GAIS for cellulite 1.38 ± 0.86 CI [1.21, 1.56]

Mean GAIS for skin laxity 1.38 ± 0.85 [1.20, 1.55]

GAIS frequencyb 91% improved 4% no change 5% worsened

Mean LS per thigh 1.60 ± 0.66 0.76 ± 0.59 53%

Mean LS per subject 1.66 ± 0.67 0.83 ± 0.62 50%
aCorrect identification of pre- and posttreatment images presented in a random manner.
bSame results were obtained for cellulite and for skin laxity.
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The device-related AE involved a transient mild tingling sensa-
tion on the right upper posterior thigh, lasting approximately 2 
h on the night following the first treatment. Notably, this sensa-
tion did not recur after the second treatment session. No unan-
ticipated or serious AEs were reported.

4   |   Discussion

Cellulite remains a major aesthetic concern among individuals 
seeking cosmetic dermatologic procedures, affecting more than 
90% of postpubertal females [1, 2]. In a comprehensive study by 
Maisel et al. [14], the characteristics and motivations of patients 
pursuing such procedures were examined. The most commonly 
reported motivations for cellulite treatment included the desire 
to improve skin appearance and attractiveness, and to increase 
self-confidence [14].

Several treatment options are available for cellulite, including 
topical agents (such as methylxanthines like aminophylline, 
theophylline, and caffeine), oral supplements (e.g., fish oil, 
Ginkgo biloba, and Aronia juice), massage therapy, injectable 
treatments (such as Collagenase Clostridium histolyticum), and 
subcision procedures (which involve inserting a needle beneath 
the skin to release the fibrous bands causing cellulite). Another 
approach involves the use of EBDs, including RF, laser thera-
pies, and acoustic wave therapy [2, 6–8]. This study demon-
strated the effectiveness of the Synchronous Ultrasound Parallel 
Beam (SUPERB) technology, which delivers high-intensity 
high-frequency, non-focused parallel ultrasound beams via a 
new high-density handpiece. The acoustic energy penetrates the 
mid-dermis at depths ranging from 0.5 to 2 mm, elevating tissue 
temperature to 60°C–70°C. This temperature range is known to 
induce extensive collagen denaturation and protein coagulation 

under physiological conditions [15, 16]. The resulting coagula-
tion zones form unique cylindrical volumetric thermal columns, 
with highest temperatures centered at a depth of approximately 
1.5 mm.

Unlike laser and RF technologies that rely on electromagnetic 
radiation, ultrasound is a mechanical acoustic wave, capable of 
propagating deep into cutaneous layers via molecular displace-
ment [17]. Its chromophore-independent nature makes it safe for 
all skin phototypes. Additionally, the non-focused ultrasound 
device used in this study provides broader dermal coverage 
compared to focused ultrasound technologies. A key techno-
logical innovation of this non-focused ultrasound device is the 
integration of an active epidermal cooling mechanism, along 
with real-time skin temperature monitoring, enabling it to in-
duce controlled mid-dermal injury while minimizing the risk of 
epidermal damage.

The localized thermal injury triggers a wound-healing cascade 
initiated by ECM disruption. This response includes a brief he-
mostatic and inflammatory phase, followed by proliferative and 
remodeling phases marked by ongoing synthesis and reorgani-
zation of preexisting and newly synthesized collagen and elastic 
fibers [18].

Based on this scientific principle, previous studies have demon-
strated the efficacy and safety of this ultrasound system for 
various dermatological conditions, including skin laxity, wrin-
kles, acne scars and cellulite, though with the use of a standard 
handpiece [9–13]. In a prior study by Wang et al. [9], the system 
was applied for cellulite treatment on the thighs and buttocks 
using the earlier lift handpiece. That study reported clinical 
improvements with correct identification of 89.2% of pre- and 
posttreatment images by two independent blinded physicians, 

FIGURE 4    |    Mean CSS scores at baseline and 3-month follow-up. 
(A) Mean CSS scores based on individual treatment area assessments 
(n = 95). (B) Mean CSS scores based on subject level assessment, consid-
ering each subject as a single observational unit (n = 57). A statistically 
significant reduction in mean CSS scores was observed from baseline to 
follow-up in both analyses.

FIGURE 5    |    Mean LS grades at baseline and 3-month follow-up. 
(A) Mean LS grades based on individual treatment area assessments 
(n = 95). (B) Mean LS grades based on subject level assessment, consid-
ering each subject as a single observational unit (n = 57). A statistically 
significant reduction in mean LS grades was observed from baseline to 
follow-up in both analyses.
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a 57.4% improvement level in the mean CSS scores, 89.2% skin 
laxity and cellulite GAIS-rated improvement rate, and a 43.8% 
improvement level in LS scores at the 3-month follow-up com-
pared to baseline [9].

In the present study, the new high-density handpiece produced 
comparable or slightly higher efficacy, indicating that the en-
hanced handpiece design may contribute to a greater clinical 
effect. The larger transducer array increases coverage with 
each pulse, reflected by a reduction in the mean pulse count 
per treatment—from 201 pulses with the standard handpiece 
to 165 pulses with the high-density version. Additionally, the 
proportion of treatments applying three passes increased from 
26% to 44%, while the percentage of treatments applying four 
passes decreased from 74% to 56% with the high-density hand-
piece. Shortening treatment durations for large areas such as the 
thighs and buttocks may offer significant benefits for both clini-
cians and patients. Importantly, as in the Wang et al. [9] study, 
no cases of significant pain, tenderness, skin dyspigmentation, 
erosion, ulceration, necrosis, or serious AEs were reported, fur-
ther supporting the device's high safety and tolerability.

Objective clinical evaluations were further supported by 
participant-reported outcomes, with 73% of subjects express-
ing satisfaction with the results. The alignment between ex-
pert evaluation and patient satisfaction underscores the visible 
and significant nature of the clinical outcomes (Figure 3). This 
observation is particularly important given the frequent mis-
alignment between patient expectations and clinical results in 
aesthetic procedures, where subjective perception often diverges 
from objective assessments.

To address the limitations of this study, future investigations 
should include extended follow-up periods of 12–18 months to 
assess the durability of results, as dermal remodeling may con-
tinue over several months or even years [19]. Histological anal-
ysis of pre- and posttreatment skin specimens could elucidate 
the molecular mechanisms underlying clinical improvements. 
Additionally, the inclusion of a control arm and the integration 
of quantitative imaging tools would allow for more objective, 
standardized outcome assessment.

We also propose exploring combination therapies involving this 
ultrasound technology with topical agents or biostimulatory in-
jectables to further enhance dermal neocollagenesis, neoelasto-
genesis, lipolysis, microcirculation, while reducing lipogenesis, 
inflammation, and oxidative stress—mechanisms relevant to 
the pathophysiology of cellulite. This approach may be partic-
ularly effective given that cellulite results from a multifactorial 
process involving skin laxity, formation of fibrous bands, and fat 
pad herniation [9].

In summary, this prospective, open-label study demonstrates 
that high-intensity, synchronous parallel ultrasound delivered 
through a novel high-density handpiece significantly improves 
the appearance of cellulite on the thighs and buttocks. The treat-
ment was safe, well-tolerated, and produced consistent clinical 
improvements supported by both expert evaluation and subject-
reported outcomes.

Conflicts of Interest

Michael H. Gold is a consultant and performs clinical research for 
SofWave. Eric F. Bernstein has Equity SofWave. Anne M. Chapas 
is a paid investigator for the study, and study equipment was provided 
by Sofwave. Suzanne L. Kilmer is on the board of Directors for 
Sofwave and perform clinical research for SofWave. Oleg Bedich was 
an employee of Sofwave. Ruthie Amir is an employee of SofWave 
Medical in charge of clinical and regulatory. David J. Goldberg: 
The study was funded, in part, with a research grant to Schweiger 
Dermatology Group.

Data Availability Statement

The data that support the findings of this study are available from the 
corresponding author upon reasonable request.

References

1. E. Tanzi, C. C. Capelli, D. Robertson, et al., “Improvement in Cellu-
lite Appearance After a Single Treatment Visit With Acoustic Subcision: 
Long-Term Findings From a Multicenter Clinical Trial,” Dermatologic 
Surgery 50, no. 2 (2024): 165–170, https://​doi.​org/​10.​1097/​DSS.​00000​
00000​004000.

2. A. Gabriel, V. Chan, M. Caldarella, T. Wayne, and E. O'Rorke, 
“Cellulite: Current Understanding and Treatment,” Aesthetic Surgery 
Journal Open Forum 5 (2023): ojad050, https://​doi.​org/​10.​1093/​asjof/​​
ojad050.

3. G. E. Walker, B. Verti, P. Marzullo, et  al., “Deep Subcutaneous 
Adipose Tissue: A Distinct Abdominal Adipose Depot,” Obesity (Sil-
ver Spring) 15, no. 8 (2007): 1933–1943, https://​doi.​org/​10.​1038/​oby.​
2007.​231.

4. S. R. Smith, J. C. Lovejoy, F. Greenway, et al., “Contributions of Total 
Body Fat, Abdominal Subcutaneous Adipose Tissue Compartments, 
and Visceral Adipose Tissue to the Metabolic Complications of Obe-
sity,” Metabolism 50, no. 4 (2001): 425–435, https://​doi.​org/​10.​1053/​
meta.​2001.​21693​.

5. C. Layt, “A Study of a Novel Controlled Focal Septa Release Method 
for Improving Cellulite,” Plastic and Reconstructive Surgery. Global 
Open 10, no. 4 (2022): e4237, https://​doi.​org/​10.​1097/​GOX.​00000​00000​
004237.

6. N. Sadick, “Treatment for Cellulite,” International Journal of Wom-
en's Dermatology 5, no. 1 (2018): 68–72, https://​doi.​org/​10.​1016/j.​ijwd.​
2018.​09.​002.

7. L. S. Bass and M. S. Kaminer, “Insights Into the Pathophysiology of 
Cellulite: A Review,” Dermatologic Surgery 46, no. 1 (2020): S77–S85, 
https://​doi.​org/​10.​1097/​DSS.​00000​00000​002388.

8. S. Luebberding, N. Krueger, and N. S. Sadick, “Cellulite: An Evidence-
Based Review,” American Journal of Clinical Dermatology 16, no. 4 
(2015): 243–256, https://​doi.​org/​10.​1007/​s4025​7-​015-​0129-​5.

9. J. V. Wang, N. Ugonabo, S. Bajaj, et  al., “High-Intensity, High-
Frequency, Parallel Ultrasound Beams for Cellulite of the Buttocks and 
Thighs,” Dermatologic Surgery 50, no. 10 (2024): 922–925, https://​doi.​
org/​10.​1097/​DSS.​00000​00000​004240.

10. J. V. Wang, G. Ferzli, H. Jeon, R. G. Geronemus, and A. Kauvar, 
“Efficacy and Safety of High-Intensity, High-Frequency, Parallel Ul-
trasound Beams for Fine Lines and Wrinkles,” Dermatologic Surgery 
47, no. 12 (2021): 1585–1589, https://​doi.​org/​10.​1097/​DSS.​00000​00000​
003208.

11. W. Hongcharu, K. Boonchoo, and M. H. Gold, “The Efficacy and 
Safety of the High-Intensity Parallel Beam Ultrasound Device at the 

 14732165, 2025, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.70597 by R

uthie A
m

ir - C
ochrane Israel , W

iley O
nline L

ibrary on [16/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1097/DSS.0000000000004000
https://doi.org/10.1097/DSS.0000000000004000
https://doi.org/10.1093/asjof/ojad050
https://doi.org/10.1093/asjof/ojad050
https://doi.org/10.1038/oby.2007.231
https://doi.org/10.1038/oby.2007.231
https://doi.org/10.1053/meta.2001.21693
https://doi.org/10.1053/meta.2001.21693
https://doi.org/10.1097/GOX.0000000000004237
https://doi.org/10.1097/GOX.0000000000004237
https://doi.org/10.1016/j.ijwd.2018.09.002
https://doi.org/10.1016/j.ijwd.2018.09.002
https://doi.org/10.1097/DSS.0000000000002388
https://doi.org/10.1007/s40257-015-0129-5
https://doi.org/10.1097/DSS.0000000000004240
https://doi.org/10.1097/DSS.0000000000004240
https://doi.org/10.1097/DSS.0000000000003208
https://doi.org/10.1097/DSS.0000000000003208


9 of 9Journal of Cosmetic Dermatology, 2025

Depth of 1.5 mm for Skin Tightening,” Journal of Cosmetic Dermatology 
22, no. 5 (2023): 1488–1494, https://​doi.​org/​10.​1111/​jocd.​15672​.

12. M. H. Gold and J. Biron, “Efficacy and Safety of High-Intensity, 
High-Frequency, Non-Focused Ultrasound Parallel Beams for Facial 
Skin Laxity,” Journal of Cosmetic Dermatology 23, no. 1 (2024): 117–123, 
https://​doi.​org/​10.​1111/​jocd.​16098​.

13. K. Boonchoo and W. Hongcharu, “The Efficacy and Safety of a 
Single Treatment of High-Intensity, High-Frequency, Non-Focused 
Ultrasound Parallel Beams for Facial Acne Scars in Asian Patients: A 
Preliminary Study,” Journal of Cosmetic Dermatology 24, no. 4 (2025): 
e70134, https://​doi.​org/​10.​1111/​jocd.​70134​.

14. A. Maisel, A. Waldman, and K. Furlan, “Self-Reported Patient Moti-
vations for Seeking Cosmetic Procedures,” JAMA Dermatology 154, no. 
10 (2018): 1167–1174, https://​doi.​org/​10.​1001/​jamad​ermat​ol.​2018.​2357.

15. C. A. Miles and A. J. Bailey, “Thermal Denaturation of Collagen 
Revisited,” Proceedings - Indian Academy of Sciences 111, no. 1 (1999): 
71–80, https://​doi.​org/​10.​1007/​BF028​69897​.

16. S. P. Arnoczky and A. Aksan, “Thermal Modification of Connective 
Tissues: Basic Science Considerations and Clinical Implications,” Jour-
nal of the American Academy of Orthopaedic Surgeons 8, no. 5 (2000): 
305–313, https://​doi.​org/​10.​5435/​00124​635-​20000​9000-​00004​.

17. A. Y. Cheung and A. Neyzari, “Deep Local Hyperthermia for Cancer 
Therapy: External Electromagnetic and Ultrasound Techniques,” Can-
cer Research 44, no. 10 Suppl (1984): 4736s–4744s.

18. T. Velnar, T. Bailey, and V. Smrkolj, “The Wound Healing Process: 
An Overview of the Cellular and Molecular Mechanisms,” Journal of 
International Medical Research 37, no. 5 (2009): 1528–1542, https://​doi.​
org/​10.​1177/​14732​30009​03700531.

19. H. E. Talbott, S. Mascharak, M. Griffin, D. C. Wan, and M. T. Lon-
gaker, “Wound Healing, Fibroblast Heterogeneity, and Fibrosis,” Cell 
Stem Cell 29, no. 8 (2022): 1161–1180, https://​doi.​org/​10.​1016/j.​stem.​
2022.​07.​006.

 14732165, 2025, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.70597 by R

uthie A
m

ir - C
ochrane Israel , W

iley O
nline L

ibrary on [16/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1111/jocd.15672
https://doi.org/10.1111/jocd.16098
https://doi.org/10.1111/jocd.70134
https://doi.org/10.1001/jamadermatol.2018.2357
https://doi.org/10.1007/BF02869897
https://doi.org/10.5435/00124635-200009000-00004
https://doi.org/10.1177/147323000903700531
https://doi.org/10.1177/147323000903700531
https://doi.org/10.1016/j.stem.2022.07.006
https://doi.org/10.1016/j.stem.2022.07.006

	The Efficacy and Safety of Synchronous Parallel Ultrasound for the Clinical Improvement of Cellulite Using High-Density Handpiece
	ABSTRACT
	1   |   Introduction
	2   |   Materials and Methods
	2.1   |   Overview
	2.2   |   Inclusion and Exclusion Criteria
	2.3   |   Treatment and Results Evaluation
	2.4   |   Statistical Analysis

	3   |   Results
	3.1   |   Subject Demographics and Clinical Characteristics
	3.2   |   Treatment Parameters
	3.3   |   Efficacy Evaluation
	3.4   |   Subject Assessment
	3.5   |   Safety and Adverse Events

	4   |   Discussion
	Conflicts of Interest
	Data Availability Statement
	References


