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Efficacy and safety of monopolar radiofrequency 
for the improvement of facial skin laxity and 
rhytides: A systematic review of clinical trials
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Abstract
Introduction  There is a consistent increase in the interest and demand for non-invasive modalities to 
improve facial skin laxity and rhytides. Monopolar radiofrequency is one of such non-invasive modalities. 
This systematic review aimed to determine the efficacy and safety of monopolar radiofrequency in 
improving facial rhytides and skin laxity.
Methods  Clinical studies that assessed the efficacy of monopolar radiofrequency to address clinically 
observable facial rhytides and skin laxity were included. Outcome measures included improvement 
in rhytides and skin laxity as documented by patient satisfaction scores, and investigator and third-
person observer ratings based on clinical photographs and clinical scales.
Results Three studies involving 29 participants were included in this review. All studies reported 25-
50% improvement in facial rhytides and skin laxity. Participants from the three studies were satisfied 
with the results. Transient erythema was reported in several patients.
Conclusion  Monopolar radiofrequency appears to be beneficial and safe for patients with facial 
rhytides and skin laxity. However, the evidence is inconclusive due to problems in the methodological 
quality of each trial and the heterogeneity of the studies included in this review.
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Skin aging is the superimposition of  chronic 
ultraviolet radiation-induced damage on intrinsic 

aging.1,2 Its most characteristic feature is the 

appearance of  rhytides and lax skin due to increased 
degradation and decreased synthesis of  collagen.1,3,4 

Collagen, which comprises more than 80% of  the total 
dry weight of  the dermis, becomes disorganized with 
reduced network formation.5 The histologic hallmark 
of  photodamaged skin is the accumulation of  elastotic 
material in the papillary and mid dermis, replacing 
the normally collagen-rich dermis.5,6 This process is 
known as solar elastosis.6 It is estimated that 1% of  
the dermal collagen content is lost in adult skin every 
year.4

 Skin quality, especially on the face, is considered 
as a major factor representing overall wellbeing, 
influencing the perception of  health and beauty in 
humans. This is perhaps why many dermatologic 
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patients seek consultation for the treatment of  
facial rhytides and skin laxity.7 Improvement in the 
appearance of  facial rhytides and skin laxity in the 
past has been achieved with surgery, lasers and other 
invasive modalities. These procedures, although 
considered as the standard of  treatment, are invasive 
and thus involve significant adverse effects and 
downtime.8

 In more recent times, there has been great interest 
in effective ways to decrease skin laxity and smoothen 
rhytides with minimal recovery time and decreased 
risks.8-10 Non-invasive treatments are being sought 
after due to shorter downtime, which translates into 
less time lost from work and social endeavors.9,10 A 
relatively new modality for the non-invasive treatment 
of  facial aging is radiofrequency (RF). The United 
States Food and Drug Administration approved an 
RF device for the treatment of  periorbital rhytides in 
2002 and the treatment of  facial rhytides in 2004.9

 RF causes immediate collagen contraction and 
stimulates long-term production of  new collagen.11 
RF devices generate electromagnetic energy to induce 
dermal heating to a critical temperature of  about 
65ºC, which affects the molecular structure of  the 
triple helix of  the collagen molecule.1 This induces 
subsequent breakage of  intramolecular hydrogen 
bonds, resulting in collagen fibril denaturation with 
immediate contraction.11 Furthermore, the normal 
inflammatory phase of  healing stimulates fibroblasts 
to enhance new collagen deposition and remodeling, 
resulting in long-term dermal tightening and an overall 
increase in collagen content.12,13  This provides a non-
ablative means for facial rejuvenation by improving 
rhytides and lax skin.1,12 RF can be delivered using 
monopolar, bipolar or unipolar devices.10

 In monopolar RF devices, patients are grounded 
and the RF is delivered through the skin, into the 
body and ultimately to the grounding electrode. In 
bipolar devices, energy travels between a positive and a 
negative pole, both built into the hand piece. Unipolar 
devices have one electrode and a large field of  RF 
emitted in an omnidirectional field around the single 
electrode. Compared to these devices, monopolar 
devices have a more deeply penetrating effect and are 
therefore preferred, having yielded dramatic results in 
treating signs of  skin laxity, either as stand-alone or 
in combination with newer modalities.10

 The use of  monopolar RF in the treatment of  
rhytides and skin laxity is gaining popularity as a 
non-invasive option for facial rejuvenation, to address 

skin changes brought about by aging. It can be used 
for patients who are willing to accept results less 
dramatic than those of  the more inva-sive modalities 
in order to minimize adverse effects and recovery 
time. Interest in RF has grown in the past few years. 
Many clinical studies on this modality are emerging 
but there is yet to be a scientific article assessing the 
results and reliability of  these studies. Based on this, 
a systematic review of  the current evidence for the 
efficacy and safety of  monopolar RF for rejuvenation 
of  the face is needed by dermatologists in order to help 
their patients make informed choices about its use and 
to verify potential results.
 The main objective of  this systematic review was 
to determine the efficacy and safety of  monopolar RF 
for rejuvenation of  the face. The specific objectives 
were to determine the: 1) efficacy of  monopolar RF 
in improving the appearance of  rhytides, 2) efficacy 
of  monopolar RF in decreasing skin laxity, and  
3) safety of  monopolar RF in the treatment of  rhytides 
and skin laxity.

Methods
Published and unpublished clinical trials from 2000 
until September 2018 with full text that assessed 
the efficacy and safety of  monopolar RF in adult 
men and women with clinically observable facial 
rhytides and skin laxity, of  any age, race, ethnicity, 
and socioeconomic background were included in the 
systematic review. There were no language restrictions 
during the search for these trials. Studies that used 
monopolar RF in combination with other modalities 
(e.g., ultrasound, laser), or included patients who 
had undergone other treatment modalities (e.g., laser, 
surgery), or who were concurrently using topical 
medications for skin rejuvenation were also excluded.
 The primary outcomes were improvement of  
facial rhytides and skin laxity. Clinical improvement 
of  facial skin rhytides and skin laxity after treatment 
with monopolar RF compared to baseline defined as 
decrease in facial skin rhytides and laxity as assessed 
by the subjects and physicians. Secondary outcomes 
were tolerability and adverse effects associated with 
the use of  monopolar RF for facial skin laxity and 
rhytides.
 A literature search was conducted in the following 
databases: PubMed, Cochrane Library, EMBASE, 
HERDIN, UpToDate, and Clinical Key. Search terms 
included the keywords “mono-polar radiofrequency,” 
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“facial aging,” “facial rejuvenation,” “skin laxity,” 
“rhytides,” “adverse effects,” “skin tightening,” 
“randomized controlled trials,” “controlled clinical 
trial,” “clinical trial,” and “prospective studies.” 
The review was supplemented by footnote chasing, 
which had the bibliography of  previously selected 
articles as reference. In addition, other sources 
like hand searching and consultation were utilized 
as well. Written and verbal communications with 
other Philippine Dermatological Society-accredited 
institutions, as well as pharmaceutical companies, 
were done to obtain published and unpublished trial 
data.
 The authors obtained full text copies of  all relevant 
studies. Studies that did not meet the inclusion criteria 
were excluded, and reasons for their exclusion were 
noted and included in Figure 1. Two of  the authors 
(MP and SW) independently assessed the validity of  
the studies, and any disagreement on the eligibility of  
included studies was resolved through discussion and 
consensus or, if  necessary, through the third author 
(AA).

 Two of  the authors (MP and SW) independently 
collected the data needed from each article using 
the Cochrane Collaboration data extraction form. 
Any disagreement in the extracted data was resolved 
by consulting the third author (AA). Details of  the 
included studies are shown in Table 1. Selected 
studies were organized into a table for the general 
characterization of  each study. Data regarding 
objectives, sample size, analyzed endpoints and 
obtained results were gathered.
 Methodological quality was assessed by three 
authors (MP, SW, and AA) using the Methodological 
Index for Non-Randomized Studies (MINORS) tool. 
The same authors graded the selected trials using the 
NIH Quality Assessment Tool for Before-After Studies 
with No Control. A meta-analysis was not possible 
because of  heterogeneity of  included studies. The 
results of  the studies are discussed individually.  

Results
Literature search yielded a total of  27 articles. By 
inspecting the titles and abstracts, 20 were selected 
for screening. Twenty full-text articles were retrieved 
and assessed for eligibility. Out of  these, only three 
studies (Tay, El-Domyati and Taub) met the inclusion 
criteria and remained for qualitative review as shown 
in Figure 1.1,5,14 All three clinical trials had only one 
study group and lacked control groups. The study 
population was diverse in terms of  age, all composed 
of  women. All volunteer subjects were diagnosed 
clinically by a physician to have skin laxity and 
rhytides on the face. The primary outcome assessed 
in all studies was clinical improvement of  facial laxity 
and rhytides after treatment with monopolar RF. To 
document and analyze the clinical improvements, 
post-procedure photographs were evaluated and 
compared to baseline clinical photographs. All three 
studies explained the positive thermal effects caused 
by monopolar RF. The areas of  the face involved, 
and the processing parameters used in each study are 
summarized in Table 1.
 Tay enrolled six participants who were Asian 
women 30 to 60 years old diagnosed to have mild 
(class I) and moderate (class II) facial rhytides and 
skin laxity. Several areas of  the face, name-ly the 
forehead, periorbital area, nasolabial folds, and 
cheeks were treated for four to six sessions at intervals 
of  two to three weeks using a 1.75 MHz RF device 
(Photo Bio Care, Thailand). Clinical photographs Figure 1.  Search and selection process for clinical trials.
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Table 1.  Characteristics and results and safety profile of included studies.

Title,
author
year published

Intervention

No. of  patients
Treatment
No. of  sessions
Interval
     

Duration

Methods:

Outcome 
measure(s)

Results

Safety/tolerability

Notes

A novel radiofrequency device 
for the treatment of  rhytides and 
lax skin
Tay, 2009

Monopolar RF (Photo Bio Care, 
Thailand)
1.75 MHz
Handpiece not indicated

Continuous, sweeping motion on 
forehead, periorbital area, cheeks, 
nasolabial folds

6

6
2 weeks

3 months

Comparison of  photographs taken 
before, after & 2 months after last 
treatment

•  Assessment of  improvement 
of  rhytides & lax skin

•  Patient satisfaction
•  Evaluation by non-treating 

physicians

Two months after last treatment:
• Mild to moderate (25–50%) 

clinical improvement in all 
patients

• All patients satisfied with 
treatment

• No unexpected side effects
• Post-treatment erythema 

resolved within 1–2 hours

• Discomfort was rated as mild
• Well tolerated

Skin punch biopsy also obtained 
to evaluate epidermal and dermal 
changes

Radiofrequency facial rejuvenation: 
Evidence-based effect
El-Domyati, 2010

Monopolar RF (Biorad, GSD Tech 
Co,China)
6-MHz
3-cm2 tip

Two initial passes on the whole face then, 
≥ 3 additional passes on periorbital and 
forehead regions

6

6
2 weeks

3 months

Comparison of  photographs at baseline & 
at 3 & 6 months after treatment

• Assessment of  improvement of  
rhytides, skin tightening & texture

• Patient satisfaction
• Evaluation by subjects, treating and 

non-treating physicians

At the end of  treatment:
• 35% to 40% improvement in skin 

tightening (P = 0.02)
• 30% to 35% improvement in skin 

texture (P = 0.04)
• 40% to 45% improvement in rhytides 

(P = 0.01)
• 85% to 90% volunteer satisfaction 
 (P = 0.001)

At three months post-treatment:
• 70% to 75% improvement in skin 

tightening (P = 0.001)
• 65% to 70% improvement in skin 

texture (P = 0.002)
• 90% to 95% improvement in rhytides 

(P < 0.001)
• Volunteer satisfaction increased to 

90% to 95% (P < 0.001)

• Potential side effects, 
including erythema, edema, 
& hypopigmentation or 
hyperpigmentation were evaluated 
on a 4-point scale (none, mild, 
moderate, and severe). One 
out of  six volunteers developed 
slight erythema & mild transient 
hyperpigmentation 2 days after 4th 
session, which subsided 5 days later. 
No scarring observed.

• None experienced any signs of  heat 
discomfort

• None reported intolerable hotness

Glogau scale also used for assessment

Facial tightening with an advanced 
4-MHz monopolar radiofrequency 
device
Taub, 2012

Monopolar RF (Pellevé)

4-MHz
5-mm and 10-mm handpiece;
Each facial cosmetic unit treated with 
continuous motion technique

17

6
2 every 15 days
2 every month
2 every 2 months

Live viewing & comparison with 
baseline photographs at 2 weeks & 6 
months after start of  treatment

• Assessment of  overall 
improvement of  facial skin

• Evaluation by subjects and 
treating physician

Two weeks after first treatment:
• Overall average of  25% to 30% 

improvement noted by patients

Just before the last (6th) treatment:
• 50% average improvement noted 

by physician
• 48% average improvement noted 

by patients

At completion of  study:
• 50% average improvement on 

average
 6 months after completion of  

study:
• 46% average improvement noted 

by treating physician
• 30% average improvement noted 

by patients

• No significant side effects

• Minimal to no discomfort
• No downtime
• Very well tolerated

Fitzpatrick Wrinkle Scale (FWS) also 
used for assessment

Clinical trial; Pre- and post-treatment study
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were taken before, after the sixth treatment, and two 
months after the last treatment. Assessment of  clinical 
improvement was through photographic evaluation by 
two non-treating blinded physicians using a quartile 
grading scale: mild (≤ 25%), moderate (26-50%), 
marked (51-75%), and excellent (> 75%) improvement. 
Other results recorded after completion of  treatment 
were patient satisfaction score (A = not satisfied, B = 
somewhat satisfied, and C = highly satisfied) as shown 
in Table 1.
 El-Domyati enrolled six volunteers who desired 
an improvement in the appearance of  facial skin 
laxity and wrinkles. The participants were all women 
from a dermatology outpatient clinic in Egypt, 47 
to 62 years old, with Fitzpatrick skin type III-IV, 
having mild (class I) and moderate (class II) facial 
rhytides based on the Glogau wrinkle scale. Two 
initial passes of   the 150J (Biorad, Shenzhen GSD 
Tech Co, Guangdong, China) were performed over 
the entire face, then three or more additional passes 
using the 200J on the periorbital, nasolabial, and 
forehead areas. Standard photographs and facial 
skin biopsy specimens were obtained at baseline, end 
of  treatment, and at three months post-treatment. 
During each follow-up visit, the participants, two 
doctors, and two independent observers were asked 
to evaluate the following: rhytides, skin tightening 
and texture, and overall volunteer satisfaction, using 
a 5-point scale (none = 0%, mild = 1.25%, moderate 
= 26-50%, good = 51-75%, and very good = 76-100%). 
Immunohistochemistry studies for elastin and collagen 
types I and III were done on the tissue samples.
 Taub treated 17 patients with a 4 MHz monopolar 
RF device (Pelleve, Ellman Internation-al, Inc., New 
York). The participants’ age, sex, severity and degree 
of  facial rhytides and skin laxity were not mentioned. 
The patients underwent a total of  six treatment 
sessions (one session every 15 days for two consecutive 
sessions, one session every month for two consecutive 
sessions and one session every two months for two 
consecutive sessions). Treatment was done on each 
cosmetic unit of  the face with a continuous motion 
technique until a surface temperature of  40-42 ºC was 
achieved then maintaining that temperature for an 
additional four to six passes. Patients were treated until 
erythema and clinical endpoint consistent with desired 
results were achieved. Both physician and patients 
assessed primary outcomes during each treatment 
session (every 15 days for two consecutive sessions, 
one session monthly for two months, then one session 

every two months for two sessions). Physicians’ and 
patients’ ratings of  improvement were assessed via live 
viewing and comparison with baseline photographs. It 
was not specifically mentioned whether adverse effects 
were noted after treatment (Table 1).
 The study done by Tay reported mild to moderate 
(25–50%) clinical improvement of  facial skin laxity 
and rhytides in all patients compared to baseline. All 
patients were somewhat satisfied with the treatment 
based on the patient satisfaction score. El-Domyati 
reported 30-45% improve-ment separately for facial 
skin laxity and periorbital rhytides. At three months 
post-treatment, sub-jects noted 70-75% improvement in 
skin tightening (p = 0.001), and 90-95% improvement 
in rhytides (p < 0.001). Patient satisfaction was 90-95% 
(p < 0.001).
 Results obtained were compared with baseline 
data obtained from doctor and observer assessment 
rates were comparable with subjects’ ratings, but the 
exact percent improvement was not mentioned. In 
addition, evaluation of  immunohistochemical staining 
of  total collagen was done and the authors found an 
increase in dermal collagen content in response to RF. 
There was a narrow collagen band (grenz zone, 9.8 ± 
3 µm) at the dermoepidermal junction in volunteers 
before treat-ment. This slightly increased to 11 ± 3.6 
µm at the end of  treatment (p = 0.573), and further 
increased to 15.6 ± 2.3 µm (p = 0.004) three months 
post-treatment.
 In the study conducted by Taub, patients rated 
an average self-improvement of  48%, while treating 
physicians rated an average improvement of  50% 
compared to baseline just before the last or sixth 
treatment. One year after treatment was initiated 
(6 months after the final treatment), the patients 
noted average improvement of  30%, whereas, the 
treating physician rated average im-provement of  46% 
compared with baseline. The primary outcomes of  the 
included studies are in Table 1, which summarizes 
the effects of  monopolar RF on facial skin laxity and 
rhytides.  
 All the included studies reported that patients 
generally tolerated the procedure well, with mild to 
no discomfort. Tay reported post-treatment erythema 
that immediately resolved within one to two hours, but 
the exact number of  patients who had erythema was 
not mentioned in the article. El-Domyati reported that 
one out of  their six patients developed slight erythema 
and mild transient hyperpigmentation two days after 
the fourth session, which subsided five days later. All 
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included studies reported no significant adverse effects 
like blistering or scarring. The reported adverse effects 
and tolerability of  patients in the included studies are 
summarized in Table 1.
 Reporting and publication bias cannot be 
disregarded in this review due to the possibility of  
missed studies and the absence of  unpublished studies, 
respectively.

Results
This review aimed to determine the efficacy and safety 
of  monopolar RF for the treatment of  rhytides and 
skin laxity on the face. All three clinical trials showed 
improvement of  facial rhytides and skin laxity. Safety 
and tolerability assessment in all trials showed that 
all patients who underwent the procedure tolerated 
it well.
 The improvement of  facial rhytides and skin 
laxity with the use of  monopolar RF can be attributed 
to immediate collagen fibril contraction after the 
procedure.11 More importantly, thermally mediated 
wounding and subsequent healing results in the 
induction of  new collagen production as its long-term 
effect.11-13 Redirection of  dermal matrix fibers occurs, 
with newly-synthesized collagen replacing the elastotic 
materials that accumulate in the dermis as a result of  
photodamage.5

 Evidence for the efficacy of  monopolar RF 
for improvement of  skin laxity and rhytides was 
inconclusive because the methodological quality of  
the eligible studies included in this systematic review 
was poor. When it comes to nonablative rejuvenation 
methods such as monopolar RF, the problem lies in 
the paucity of  standardized and objective approaches 
to define the severity of  rhytides and skin laxity. 
Furthermore, very few studies use these standardized 
scales. The use of  different scales used in the assessment 
of  skin laxity and rhytides makes the objective review 
of  these studies challenging. Documentation through 
photographs is widely used in studies on RF, but this 
has proven to be an insufficient way of  determining 
the efficacy of  treatment.5

 A meta-analysis could not be done owing to 
the lack of  randomized controlled trials and the 
heterogeneity of  the studies included in this review. 
There is also a possibility of  publication bias of  the 
included trials. To minimize such, hand searching of  
publications was done; one study was obtained, which, 
unfortunately, did not meet the inclusion criteria. In 

addition to these general limitations, there were few 
unique problems for this review. Since monopolar 
RF is a non-pharmaceutical treatment, adequacy and 
applicability of  blinding of  the assessors, whether by 
the patient, the physician conducting the study, or even 
by an independent evaluator, remained a challenge. 
Nevertheless, blinding of  independent assessors was 
done in two out of  three trials. Physicians were blinded 
as to which photographs were taken at baseline and 
post-treatment.

Authors’ Conclusions
Monopolar RF appears to be beneficial and safe 
for patients with facial rhytides and skin laxity, 
but the evidence is inconclusive due to problems 
in the methodological quality of  each trial and the 
heterogeneity of  the studies included in this review. 
Well-designed randomized clinical trials are warranted 
to determine the efficacy and safety of  monopolar RF 
by comparing different devices and handpieces with 
one another.
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