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The Efficacy and Safety of Bipolar Radiofrequency Treatment with 
Non-Insulated Penetrating Microneedles for Acne Vulgaris and 
Acne Scars

Background and Objectives
Bipolar radiofrequency (RF) devices equipped with fractional RF 
microneedles have been shown to be clinically effective and safe for the 
treatment of moderate to severe acne vulgaris lesions and acne scars. 
We aimed to determine the efficacy and safety of using non-insulated 
penetrating microneedles to deliver bipolar RF energy for treating acne 
vulgaris and acne scars.

Materials and Methods
Improvement in moderate to severe acne vulgaris and mild to severe acne 
scarring was evaluated in 316 patients (195 males and 121 females; ages 
ranging from 18-34 years; Fitzpatrick skin types IV-V) treated with two to 
four sessions of bipolar non-insulated microneedle treatment RF at one-
month intervals.

Results
At two months after the final bipolar RF treatment, clinical assessment 
revealed grade 1 improvement in 21 (6.6%) of the 316 patients, grade 2 
improvement in 78 (24.7%), grade 3 improvement in 133 (42.1%), and 
grade 4 improvement in 84 (26.6%). Temporary aggravation of acne 
vulgaris or folliculitis, which spontaneously resolved within three weeks, 
was noted in 9 patients. Otherwise, no remarkable side effects were 
recorded.

Conclusion
We suggest that bipolar non-insulated microneedle RF treatment can be 
effectively and safely used to treat acne vulgaris and acne scars in 
patients with Fitzpatrick skin type IV-V.
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INTRoducTIoN 

Recently, technically innovative treatments for acne 
vulgaris and acne scars have been increasingly used 
to meet patient demands for greater convenience and 
efficacy than achievable with oral and topical medications. 
In the literature, the efficacy and safety of various light, 
laser, and radiofrequency (RF) devices, including intense 
pulsed light for photodynamic therapy, pulsed-dye 
lasers, fractional ablative carbon dioxide (CO2) lasers, 
non-ablative 1,450-nm diode lasers, and fractional RF 
using penetrating electrodes, have been reported for the 
treatment of acne vulgaris lesions and/or acne scars.1-4 
These devices achieve their desired therapeutic effects 
on inflammatory acne lesions via a number of different 
mechanisms: pulsed-dye laser therapy seeks to reduce 
vascularity by being absorbed by hemoglobin and 
modulating inflammatory processes, as well as killing 
Propionibacterium acnes;1-4 non-ablative 1,450-nm diode 
lasers are used to induce thermal damage to sebaceous 
glands in an attempt to reduce sebum production;5-6 and 
sublative RF treatment strives to reduce sebaceous gland 
activity and promote dermal architecture remodeling via 
thermal stimulation.7-10

While the use of fractional RF devices equipped with 
penetrating microneedle electrodes has also been shown 
to be effective in the treatment of moderate and severe 
acne scarring,11 a predictive model of minimally invasive 
bipolar RF treatment has suggested that electrodes 
must be insulated in order to preserve the epidermis.12 
However, a study of non-insulated microneedle fractional 
RF treatment revealed that the delivery of RF energy via 
non-insulated microneedles is safe and effective for the 
treatment of scars and photoaging.13 Accordingly, our 
study was designed to evaluate the effectiveness and 
safety of bipolar non-insulated microneedle RF treatment 
in 316 patients with inflammatory acne vulgaris and/or 
acne scar lesions from three different countries (India, 
Saudi Arabia, and Korea) via retrospective analysis of 
medical records and clinical photographs.

MATERIALS ANd METHodS

Patients
We retrospectively reviewed the medical records of 

and clinical photographs for 316 patients (195 males and 
121 females; mean age of 28.2; ages ranging from 18-
34 years; Fitzpatrick skin types IV-V) treated with bipolar 
non-insulated microneedle RF treatment for moderate to 
severe acne vulgaris and/or mild to severe acne scarring 

(Table 1). Patients were excluded from this study if they 
had received systemic retinoid therapy, 1,450-nm diode 
laser treatment, 595-nm pulsed-dye laser treatment, 
photodynamic therapy with intense pulsed light, non-
ablative erbium:glass fractional laser treatment, or 
fractional CO2 laser treatment within the last six months. 
Patients were also excluded if they had been treated 
with systemic and topical antibiotics, intralesional 
corticosteroid injections, incision and drainage, or surgical 
excision within the previous month. Finally, patients with a 
high probability of becoming pregnant or a propensity for 
keloids or immunosuppression were excluded.

Bipolar RF treatment
Patients were treated with two to four sessions 

of bipolar non-insulated microneedle RF treatment 
(Scarlet; Viol, Kyeonggi, Korea) at one-month intervals. 
Prior to application of local anesthesia, the face was 
cleansed with a mild soap and 70% alcohol. Topical EMLA 
cream (eutectic mixture of 2.5% lidocaine HCl and 2.5% 
prilocaine; AstraZeneca AB, Södertälje, Sweden) was 
applied to the entire face under occlusion one hour before 
administering treatment. The treatment settings included 
a microneedle penetration depth of 3 mm, an intensity 
of 7, and a RF conduction time of 300 msec. RF energy 
was emitted twice over the entire face, and an additional 
pass was delivered to severe pustular lesions and/or acne 
scars. Patients with a history of herpes virus infection 
were prophylactically prescribed oral valacyclovir 
hydrochloride (Valtrex; GlaxoSmithKline, Research 
Triangle Park, NC, USA) for three days. The use of a non-
comedogenic moisturizer several times daily for a few 
days after each treatment session was recommended 
in order to promote wound healing and prevent dryness. 
Patients were instructed to avoid overexposure to sunlight 
and to apply a broad-spectrum sunscreen after post-
therapy crusting subsided. Patients were also instructed 
to avoid the use of any systemic or topical retinoids and 
antibiotics during the treatment course.

Table 1. Baseline characteristics of the patients with acne vulgaris 
and/or acne scars

Center
Number of patients Age (years)

Male Female Range Mean

India 76 43 21-34 29.5
Saudi Arabia 51 58 20-33 28.5
Korea 68 20 18-28 26
Total 195 121 18-34 28.2
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Objective clinical assessment
Photographs were obtained under identical camera 

settings, lighting, and patient positioning at baseline and 
at two months after the final treatment session. Objective 
clinical assessments were performed in a blinded 
fashion by two dermatologists who compared before and 
after photos using a global improvement scale (grade 
0, worsened; grade 1, 0-25%, minimal improvement or 
steady state; grade 2, 26-50%, moderate improvement; 
grade 3, 51-75%, marked improvement; and grade 
4, more than 75%, near total improvement). The 
photographs were evaluated to evaluate improvements 
in inflammatory acne and acne scars. Investigators 
additionally assessed and recorded possible side effects, 
including bleeding, oozing, post-therapy dyschromia, 
scaling, crusting, folliculitis, worsening of inflammatory 
lesions, erythema, and scarring, at each follow-up visit 
at 1- to 2-week intervals. All recorded side effects were 
reassessed at two months after the final treatment.

RESuLTS

At two months after the final treatment, grade 3 
improvement was noted in 133 (42.1%) of the 316 patients, 
followed by grade 4 improvement in 84 (26.6%), grade 2 
improvement in 78 (24.7%), and grade 1 improvement 
in 21 (6.6%) (Fig. 1). Objective clinical assessment using 
the global improvement scale revealed a median clinical 

improvement score for the 316 patients of 2.8±0.9.
Fractional bipolar RF treatment using non-insulated 

microneedles was therapeutically effective against all 
types of acne scarring, including icepick, boxcar, and 
rolling (Fig. 2 and 3) (p>0.05). Distensible retractile and 
nondistensible scars exhibited remarkable clinical 
improvement; additional effects of improved skin texture 
and tone from the delivery of RF energy via the minimally 
invasive non-insulated microneedles were also observed. 
Inflammatory acne lesions showed improvements in both 

A B

Fig. 2. Marked improvement of acne 
scarring in a 26-year-old female 
patient from India after two sessions 
of bipolar non-insulated microneedle 
RF treatment. Photos were taken at 
(A) baseline and (B) two months 
after the final treatment.
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Fig. 1. Clinical improvement grades for the 316 patients treated with 
bipolar non-insulated microneedle RF treatment of acne vulgaris and/
or acne scarring.
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the number and severity of suppurative lesions (Fig. 3-5). 
Meanwhile, no significant differences in overall clinical 
improvement scores were recorded among the patients 
from India, Saudi Arabia, and Korea (p>0.05). 

Most of the patients well tolerated the pain incurred 
during treatment. Post-treatment bruising or purpura 
was not observed in any patient, even those with active 

inflammatory acne lesions. Throughout the course of 
RF treatment and two months after the final treatment, 
temporary aggravation of acne vulgaris or folliculitis was 
found in only 9 (2.8%) of the 316 patients; all of the lesions 
spontaneously resolved within three weeks. Otherwise, 
no remarkable side effects were recorded.

BA

Fig. 3. Marked improvement of acne 
scarring in a 33-year-old female 
patient from Saudi Arabia after two 
sessions of bipolar non-insulated 
microneedle RF treatment. Photos 
were taken at (A) baseline and (B) 
two months after treatment.

A B

Fig. 4. Marked improvement of acne 
vulgaris and acne scarring in a 
29-year-old male patient from India 
after two sessions of bipolar non-
insulated microneedle RF treatment. 
Photos were taken at (A) baseline 
and (B) two months after treatment.
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dIScuSSIoN

Several reports on microneedle RF systems and 
their effectiveness and safety in the treatment of acne 
vulgaris and acne scars can be found in the literature.11,13 
However, few address non-insulated microneedle RF 
treatment in patients of Fitzpatrick skin types IV-V. Herein, 
via retrospective analysis of clinical photographs, we 
found bipolar non-insulated microneedle RF treatment to 
be safe and effective in treating inflammatory acne lesions 
and scars in patients of Fitzpatrick skin types IV-V from 
India, Saudi Arabia, and Korea. The majority of patients 
(68.7%, 217 patients) showed either marked or near total 
improvement (grade 3 or 4) in their overall complexion, 
with no long-term side effects.

RF devices are frequently used for the treatment of 
atrophic scars, hypertrophic scars, and inflammatory 
acne.10,14 RF energy is absorbed by water, collagen, 
melanin, and dermal microvasculature, thereby producing 
a bulk heating effect on the dermis to induce cellular 
mediator and growth factor secretion, which results 
in wound healing.14 In the present study, the emission 
of bipolar RF energy via non-insulated microneedles 
immediately generated fractionated thermal edema 
on the treated skin. Thus, as with other RF devices,10 
this heating effect most likely induced the inhibition of 
sebaceous gland activity and the promotion of wound 
healing processes, including neocollagenesis and the 

activation of growth factors.
The skin is composed of three major layers: the epidermis,  

dermis, and subcutaneous fat tissue, all of which show 
great differences in their tissue impedances. Our study 
suggested that the thermal response induced by the 
delivery of RF energy via non-insulated microneedles to 
the epidermis is weaker than that for the dermis, despite 
delivering the same electrical power to both layers. This 
resulted in a dermal heating effect that has proven to be 
effective in treating acne vulgaris and acne scar without 
emitting excess heat to the epidermis.10 

Additionally, whereas the microneedles of a RF device 
used in a previous report were proximally insulated to 
protect the epidermis from RF heating at insertion sites, 
those used in the present study were not.15 Nevertheless, 
none of the side effects associated with RF heating on the 
epidermis, including burn, crusting, prolonged erythema, 
post-treatment dyschromia, and scarring, were 
observed. Instead, we observed clinical improvements 
in skin texture, skin tone, and enlarged facial pores. In 
comparison to insulated microneedle RF treatment, we 
suggest that non-insulated microneedle RF treatment 
may stimulate less of thermal response in the epidermis 
for visible improvements in skin texture and tone. 

Our study demonstrated that non-insulated micro-
needle RF treatment is safe and effective in treating acne 
vulgaris and acne scars in patients of Fitzpatrick skin 
types IV-V, without epidermal complications, such as 

A B

Fig. 5. Marked improvement of acne 
vulgaris in a 21-year-old female 
patient from Korea after two sessions 
of bipolar non-insulated microneedle 
RF treatment. Photos were taken at 
(A) baseline and (B) two months 
after treatment.
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burning and scarring. Any pain incurred during treatment 
was well tolerated by most of the patients to whom topical 
anesthetic creams were applied, and all instances of 
post-therapy folliculitis spontaneously resolved with three 
weeks of the final treatment. We believe that our data 
could serve as a useful reference for designing future 
prospective studies, which will be needed to confirm our 
findings.
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