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Abstract
Background: Skin-related changes, such as fine lines, wrinkles, and acne scarring, are 
a source of distress to both men and women. Nanofractional radiofrequency deliv-
ers thermal energy to skin layers leading to dermal remodeling that can address skin 
conditions related to aging. The objective of this study was to evaluate the subject 
satisfaction of nanofractional radiofrequency for the treatment of facial wrinkles and 
acne scarring in both lighter and darker skin tones.
Materials and methods: 30  subjects (skin types II-VI) were enrolled in this pro-
spective, evaluator-blind study. The average age of subjects was 51.9 ± 13.5 years. 
Subjects received three treatments at 3- to 5-week intervals on both sides of the 
face using the 80- or the 160-pin tip disposables. Follow-up visits were conducted 
at 6- and 12 weeks after the last treatment. Subject satisfaction was evaluated using 
a self-assessment of a reduction of wrinkles or acne scars, and subject satisfaction 
questionnaire. Pain, tolerability, and safety were monitored throughout.
Results: Subjects treated for acne or wrinkles were satisfied with their treatment at 
both the 6-week and 12-week follow-up visit (mean score 3.0; range 0 =  very un-
satisfied to 4 = very satisfied). The treatments were well tolerated at all treatment 
sessions, averaging a score of 3.5 on the tolerability scale (0  =  very intolerable to 
4 = very tolerable) with treatment-associated pain reported to be mild (3.2 out of 10). 
There were no adverse events or unanticipated side effects.
Conclusions: This clinical study demonstrates subjects are satisfied with nanofrac-
tional radiofrequency treatments for improvement of their wrinkles and acne scars.
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1  |  INTRODUC TION

According to data collected from the American Society of Plastic 
Surgeons, 15.9 million minimally invasive cosmetic procedures were 

conducted in 2018, an increase of 2% from 2017 and a 228% from 
2000.1 These numbers show that non-invasive procedures are out-
pacing surgical procedures. As a result, in order to meet this rising 
demand, physicians in the field must be prepared to provide safe 
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and dependable nonsurgical rejuvenation. Part of the increase in 
non-invasive procedures can be attributed to the rise in new tech-
nologies offered to patients and an increase in scientific knowledge 
of skin metabolism.2 One of these newer and non-invasive tech-
nologies is nanofractional radiofrequency. Nanofractional radiofre-
quency technology has been shown to improve skin laxity and to 
effectively treat various skin conditions related to aging, resulting in 
appearance alterations such as rhytids.3

Patient satisfaction has increasingly received recognition as an 
important component to assessing quality of clinical care.4-9 Patient 
satisfaction is the extent to which healthcare recipients perceive 
their experience and is a crucial indicator of perceived clinical out-
comes. Additionally, it can play an influential role in patient reten-
tion, compliance, and medical malpractice claims.10 Studies have 
shown that patients who are satisfied with their outcomes in the 
management of their chronic disease, go on to have improved out-
comes when compared to those who are less satisfied.11,12 In aes-
thetic procedures, satisfaction of patients may be one of the most 
important outcome metrics in determining if the patients will return 
for additional procedures. Understanding the factors that influence 
patient satisfaction (ie, procedural pain, treatment time) especially in 
aesthetic surgery, is essential for maintaining a successful practice. 
Knowing about these factors enables physicians to make changes 
to aspects of their treatment that are negatively impacting their pa-
tients' satisfaction.

The efficacy and safety of nanofractional radiofrequency in wrin-
kles and acne scarring have already been established in previously 
published studies.2,7,13-17 The objective of this study was, therefore, 
to evaluate the satisfaction of the patient following treatment with a 
nanofractional radiofrequency device, in patients seeking treatment 
for facial rhytids and acne scarring.

2  |  MATERIAL S AND METHODS

2.1  |  Participants

Data presented in this manuscript is a combination of two prospec-
tive, open-label, single-arm clinical studies conducted at one clinical 
center (New York, USA) between December 2018 and October 2019. 
The studies' protocols complied with the CONSORT 2010  state-
ment for reporting controlled trial and the trials were conducted 
according to the Declaration of Helsinki and all its revisions. They 
were approved by the Institutional Review Board and registered 
to the ClinicalTrials.gov Registry (ID numbers: NCT03821324 and 
NCT03831477). All subjects provided written informed consent to 
participate in the trials.

Male and female subjects who met the inclusion criteria for 
nanofractional radiofrequency treatment of acne scarring and fa-
cial rhytids were enrolled. Subjects over the age of 21 and of any 
Fitzpatrick skin type (I-VI) were eligible to participate. Exclusion 
criteria included the presence of a pacemaker or a defibrilla-
tor, metal implants in the treated anatomy, pregnancy, recent 

surgery in treatment area, and acute or chronic infection in the 
area. Women of child-bearing age were required to use a reli-
able method of birth control at least three months prior to study 
enrollment.

2.2  |  Description of treatment

Skin in the treatment area was cleansed and dried prior to treat-
ment. Treatments were performed using the Venus Viva™ (Venus 
Concept Inc, Toronto, Canada). Subjects were in a supine position 
for treatment. The distal section of the applicator on the device 
was cleaned and fitted with a new tip (80-pin of up to 124 mJ/pin 
and 160-pin of up to 62 mJ/pin) per practitioner preference. The 
160-pin tip was used for milder cases, whereas the 80-pin tip was 
used for more severe cases. The applicator was held perpendicular 
to and in close contact with the skin surface for the duration of 
the treatment. Treatment parameters per case, such as voltage and 
pulse duration, were determined at the discretion of the primary 
investigator (N.S.). Nothing was applied to the treatment area im-
mediately after the treatment. Furthermore, subjects were advised 
to not apply anything to the treated area for the 24 h period after 
the treatment and to avoid possible thermal or mechanical impact. 
Subjects were also instructed to use a high factor of sunscreen 
(SPF ≥ 30) to protect the treated area from direct sunlight begin-
ning the next day and for the entire period of the study, which was 
approximately 6 months.

2.3  |  Outcome measures

Performance outcomes were the subjects' assessments of satisfac-
tion with the treatment using a Subject Satisfaction Scale (SSS) at 
6- and 12 weeks post-treatment. Subject satisfaction was evaluated 
with the following 5-point Likert scale: (4) very satisfied, (3) satisfied, 
(2) no opinion, (1) unsatisfied, and (0) very unsatisfied. Immediately 
after each treatment, subject discomfort was assessed using a 10 cm 
Visual Analog Scale (VAS)18,19 on a scale from 0 cm (no pain) to 10 cm 
(pain as bad as it can be). Subjects were not permitted to view their 
previous VAS or SSS treatment scores. Additionally, following treat-
ment, subject tolerability was recorded using a scale: (4) very toler-
able, (3) tolerable, (2) having no opinion, (1) intolerable, and (0) very 
intolerable. All adverse events (AEs) were recorded up to the 12-
week post-treatment visit.

Additional satisfaction analysis was in the form of a treatment 
evaluation questionnaire conducted at 6-week follow-up and 12-
week follow-up. Subjects were asked what level of improvement 
they experienced (mild, moderate, or significant), whether they 
would recommend this treatment to a friend (yes or no), which treat-
ment they experienced the started noticing changes in their skin 
(after the first treatment, after the second treatment, at the end of 
all treatments, or at follow-up visits). Subjects with acne scars were 
asked where on their face, they saw the most reduction of scarring 
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(nose, forehead, cheeks, or chin), and any other skin changes they 
noticed. Subjects with wrinkles were asked what specific changes 
they saw in their skin (smoother skin, softer skin, firmer skin, and 
improvement overall in wrinkles and fine lines) and which areas of 
the face had the most improvement of wrinkles (forehead, eyes, or 
mouth).

2.4  |  Statistical analysis

Quantitative data are presented as mean, median, and/or range, 
while qualitative data are presented as percentage (%). Unless oth-
erwise stated, standard error (SE) was shown. Two-sided Student's 
paired t test was used to test for changes from baseline to follow-up 
visits at 6- and 12 weeks after the last treatment. p values less than 
0.05 were considered statistically significant.

3  |  RESULTS

3.1  |  Patient demographics

Thirty (30) subjects were enrolled in the study, one subject did not 
meet inclusion/exclusion criteria and one subject experienced an ad-
verse event not related to study treatment, therefore, 28 subjects 
completed treatments and 22 completed all follow-ups (Figure  1). 
Of the 28 subjects, 15 were indicated to get treatment for wrinkles 
and 13 were indicated for acne scars. The mean age and standard 
deviation (SD) at study consent were 51.9 ± 13.5 years. Twenty-six 
(26) subjects (92.9%) were female and 2 (7.1%) were male. Nine (9) 
subjects had Fitzpatrick skin type II (32.1%), 6 had type III (21.4%), 
9 had type IV (32.1%), 3 had type V (10.7%), and 1 had type VI (3.6%) 
(Table 1).

3.2  |  Secondary outcomes: Subject satisfaction

Subjects were consistently satisfied with their treatment, with 
mean scores of 3 out of 4 (SE 0.2) at 6 weeks and 3 out of 4 (0.3) at 
12 weeks after the last treatment. Over 70% of subjects reported 
post-treatment improvement of either a mild (35%), moderate (20%), 
or significant (15%) nature to their treatment areas at 6 weeks. That 
improved to 77% at 12 weeks, with mild (31.8%), moderate (18.2%), 
or significant (27.3%) improvement. By week 12, 100% of subjects 
reported they would recommend this treatment to a friend.

The greatest number of subjects started noticing changes in 
their skin following their second treatment (38%), followed by a 
group that began noticing changes following their first treatment 
(24%), at follow-up visits (24%), and at the end of treatments (14%) 
(Figure 2). The most reported subjects specific anatomical improve-
ment for wrinkle indications was an improvement in the forehead 
area (frown lines) around the eyes (crow's feet), and around the 
mouth (marionette lines) (Figure  3). Furthermore, in subjects with 
acne indications, resolved cystic acne, additionally with a healthier 
skin texture, and less dry feeling and looking skin were reported by 
subjects at 6-week and 12-week follow-up. Acne scar reduction did 
not significantly change between 6-week follow-up and 12-week 
follow-up (Figure 4).

3.3  |  Safety outcomes: Pain, tolerability, and 
adverse events

The treatments were well tolerated at all treatment sessions, sub-
jects with acne scars reported a VAS pain score of 3.2 (SE 0.4) out 
of 10 which correlates to “mild pain” and subjects with wrinkles re-
ported a pain score of 3.2 (SE 0.3) out of 10 which also correlates to 
“mild pain.” VAS scores for both the 80-pin (up to 124 mJ/pin) and 

F I G U R E  1  Study overview. A flow 
chart representing patient enrollment [Color figure can be viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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160-pin (u to 62 mJ/pin) were also considered “mild pain” (80-pin 
mean VAS was 3.2 and 160-pin mean VAS was 3.3). The average 
tolerability between all three treatments was consistently rated as 
“tolerable” to “very tolerable,” subjects treated for acne scars aver-
aged scored their tolerability 3.5 out of 4.0, while subjects treated 
for wrinkles scored treatment tolerability an average of 3.6 out of 
4.0. There were no reports of adverse events or unanticipated side 
effects during the duration of the study (Table 2, Figure 2).

4  |  DISCUSSION

This was a prospective, evaluator-blinded study of nanofractional 
radiofrequency for the treatment and reduction of wrinkles and 
acne scarring for 28 subjects. Subjects were consistently satisfied 
with their treatment at both follow-up visits. Moreover, none of 
the subjects experienced any adverse events and pain was consist-
ently rated low between all treatment visits and at follow-up visits 
(Table 3).

Fractional radiofrequency devices remain a dominant technol-
ogy in the non-invasive management of skin aging, as it is a safe 

and effective treatment for a broad range of skin conditions.20 The 
technology also carries a significant number of advantages that 
may be associated with patients' satisfaction, when compared 
to more invasive technologies. The mechanism of action created 
with nanofractional radiofrequency is a non-homogeneous ther-
mal wound on the skin that is delivered directly to the reticular 
dermis, while deeper areas of the skin are left intact. This results in 
faster wound healing all while causing less pain to the patient than 
more invasive procedures.21 Furthermore, histological findings 
revealed that procollagen I, III, and elastin levels improved after 
treatment.3 The technology is also inclusive to all skin types; it has 
shown positive clinical results on wrinkles, skin texture, and pores 
without post-inflammatory hyperpigmentation in Asian popula-
tion samples.15,22-24  The study included here included subjects 
with darker skin tones and results in those subjects were not sig-
nificantly different from those with lighter skin tones. Both groups 
of subjects were consistently satisfied with their treatments.

Satisfaction-related outcome measures are critical components 
of all medical procedures. A patient-centered measure of satis-
faction is especially important for aesthetic procedures because 
patients usually have several options when it comes to selecting a 
procedure or a physician. Physicians can demonstrate the value of 
its services in the current era of quality assurance and continuous 
improvement by developing better scientific metrics to evaluate pa-
tients' perceptions of these new technologies and their interactions 
with this specialty.

Fractional radiofrequency has been shown to improve skin 
texture25 and successfully treated acne and acne scars.23,24,26,27 
It can induce wrinkle reduction, laxity, and skin contouring im-
provement.28 Our results in this clinical trial, along with previous 

TA B L E  1  Demographic data of participants

Demographic data
Results
(N = 28)

Age, mean (SD) (years) 51.9 (13.5)

Age, range (years) 27–75

Gender, n (%)

Female 26 (92.9)

Male 2 (7.1)

Race

Caucasian 23 (82.1)

Asian 3 (10.7)

Black or African Descent 1 (3.6)

Asian/Caucasian 1 (3.6)

Ethnicity

Non-Hispanic 5 (17.9)

Hispanic 23 (82.1)

Fitzpatrick skin type

II 9 (32.1)

III 6 (21.4)

IV 9 (32.1)

V 3 (10.7)

VI 1 (3.6)

Indication

Acne scars 13 (46.4)

Wrinkles 15 (53.6)

Applicator type

80-pin 16 (57.1)

160-pin 12 (42.9)

F I G U R E  2  Treatment evaluation questionnaire, question: “When 
did the subject notice changes in their skin?” [Color figure can be 
viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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efficacy results backed by appropriate safety profile, support 
these findings.2,7,13-17 Additionally, nanofractional radiofrequency 
has been shown to improve skin roughness in over 70% of pa-
tients,29 which is similar to the results shown in this study, where 
a noticeable change in skin smoothness was one of the most com-
monly reported outcomes post-treatment. A main advantage of 
nanofractional radiofrequency is that it involves no risk, is not time 
consuming and downtime is short. The treatment's safety profile 
is outstanding, with minimal discomfort and side effects. Our 

F I G U R E  3  Treatment evaluation 
questionnaire for wrinkles, question: 
“What specific changes did the subject 
see in their skin,” between two follow-up 
visits, at 6 weeks and 12 weeks [Color 
figure can be viewed at wileyonlinelibrary.
com]

F I G U R E  4  Treatment evaluation 
questionnaire for acne scars, question: 
“What specific changes did the subject 
see in their skin,” between two follow-up 
visits, at 6 weeks and 12 weeks [Color 
figure can be viewed at wileyonlinelibrary.
com]

Time point 6 weeks 12 weeks SSS rating p-value

Mean (SE) 3.0 (0.2) 3.0 (0.3) 3 = Satisfied p = 0.70

Note: SSS: (4) very satisfied, (3) satisfied, (2) no opinion, (1) unsatisfied, and (0) very unsatisfied.
Abbreviation: SE, standard error.

TA B L E  2  Average satisfaction with 
treatment results at follow-up using the 
Subject Satisfaction Scale (SSS)

TA B L E  3  Average pain assessed using the Visual Analog Score 
(VAS)

Indication Mean (SE) VAS rating

Wrinkles 3.2 (0.4) Mild pain

Acne scars 3.2 (0.3) Mild pain

Note: No pain: 0–0.4 cm, Mild pain: 0.5–4.4 cm, Moderate pain: 4.5–7.5 cm, 
and Severe pain: 7.6–10 cm.
Abbreviation: SE, standard error.

https://onlinelibrary.wiley.com/
https://onlinelibrary.wiley.com/
https://onlinelibrary.wiley.com/
https://onlinelibrary.wiley.com/
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satisfaction results show that skin firmness was the most common 
textural change subjects reported (most noticeable at 12 weeks). 
At 12  weeks, all subjects would recommend this treatment to a 
friend. The reported pain was rated as mild although no anes-
thetic or pain treatment was used before and during treatment. 
Comfortable treatments with no pain are an advantage for both 
the treating physician and the patient both. Subjects recorded 
high levels of satisfaction with the procedure, which lasted for at 
least 12 weeks after treatment.

This study was not without limitations. It was performed at a sin-
gle center with a relatively small number of subjects and with a der-
matologist who is familiar with energy-based devices. Furthermore, 
there was no control group in this analysis. Unfortunately, this is 
often the case in studies involving radiofrequency devices in which 
no specific gold standard has been established.30 It would be worth-
while to investigate the feasibility of using a placebo group or a 
split-face study, as a control group, which would be very close to the 
actual procedure but without delivering the energy (no heat gener-
ated by RF).

Subjective criteria must be met in the context of cosmetic 
procedures where subjects pursue treatments among other 
things due to perceived dissatisfaction. However, by studying 
subject satisfaction through qualitative means, we gain a unique 
understanding that can ultimately enhance healthcare practices. 
Therefore, it is important to integrate qualitative data into future 
research models.

5  |  CONCLUSIONS

In conclusion, our results suggest that patients are consistently 
satisfied with nanofractional radiofrequency treatments. The sat-
isfaction is likely derived from that nanofractional radiofrequency 
treatments showed prolonged improvements in overall skin qual-
ity and pigmentation criteria. The nanofractional radiofrequency 
device may be a viable alternative for fractional laser devices, for 
the treatment of rhytids for patients looking for shorter recov-
ery times and looking to avoid the drawbacks of fractional laser 
treatments.
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