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Use of Fractionated Microneedle Radiofrequency
for the Treatment of Inflammatory Acne Vulgaris in 18
Korean Patients

SANG Ju LEg, MD, PHD,* JAo Woone Goo, MD," JaeyonG SHiN, MD,* Won Soon CHung, MD,”
Jin Moon Kang, MD,” Young Koo Kim, MD,” anp SunG Bin CHo, MD, PuD*

BACKGROUND Nonablative radiofrequency (RF) devices have been shown to be clinically effective for the
treatment of moderate to severe acne lesions.

OBJECTIVE To evaluate the efficacy and safety of a fractionated microneedle RF device in the treatment of
inflammatory acne vulgaris.

METHODS Eighteen patients (15 male, 3 female; mean age 27, range: 19-33; Fitzpatrick skin type IV) with
moderate to severe acne vulgaris who were treated with two sessions of fractionated microneedle RF at 1-
month intervals were enrolled in this study.

RESULTS Evaluation of improvement, which took into account number of inflammatory acne lesions,
showed that two of the 18 patients had grade 4 clinical improvement, eight had grade 3 improvement, and
six had grade 2 improvement. Improvement scores in terms of lesion severity were also evaluated. One of
the 18 patients had grade 4 clinical improvement, eight grade 3, and seven grade 2. No patient had worsen-
ing of inflammatory acne lesions.

CONCLUSION Fractionated microneedle RF can have a positive therapeutic effect on inflammatory acne
vulgaris and related scars. In addition, this technique does not worsen active acne lesions.

The authors have indicated no significant interest with commercial supporters.

F our major factors contribute to acne forma-
tion: excessive sebum production, follicular
epithelial hyperproliferation and keratin plugs, Pro-
pionibacterium acnes, and follicular and perifollic-
ular inflammation. These are the main targets of
currently available treatment modalities for acne
vulgaris.»* Pharmacologic therapies such as topical
antibiotics, oral antibiotics, topical retinoids, and
oral retinoids are the mainstays of treatment, but
they commonly require long-term use and can be
associated with significant side effects, including
the emergence of resistant strains of P. acnes.”®
Nonpharmacologic treatments have been increas-
ingly used for acne vulgaris independently or in
combination with medical therapeutic modalities.

Although laser or light therapy is usually used for
acne scars rather than active lesions, the efficacy
and safety of various laser and light devices,
including pulsed dye laser, nonablative 1,450-nm
diode laser, and intense pulsed light, for the
treatment of inflammatory acne vulgaris have
been reported. Pulsed dye lasers appear to kill P.
acnes, and hemoglobin absorbs laser energy,
which reduces vascularity and modulates the
inflammatory process associated with acne.'>*°
The effects of nonablative 1,450-nm diode lasers
on acne vulgaris have been characterized by
thermal damage to the sebaceous glands

and a resultant reduction in sebum

production.?*
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Nonablative radiofrequency (RF) devices have also
been used effectively for the treatment of moderate
to severe inflammatory acne vulgaris.” It has been
suggested that the mechanism of action of nonabla-
tive RF is mainly a reduction of sebaceous gland
activity and the promotion of dermal architecture
remodeling by thermal stimulation, namely ther-
motherapy.” Our study group reported previously
that most patients with suppurative skin lesions,
including inflammatory acne vulgaris, experienced
clinical improvement in the number and severity of
lesions after ablative 10,600-nm carbon dioxide
fractional laser treatment.® In this report, we dem-
onstrate the efficacy of a fractionated microneedle
RF device in 18 Korean patients with active acne
lesions through a retrospective analysis of clinical
photographs and post-therapy recovery time.

Methods

Eighteen patients (15 male, 3 female; mean age
23.9, range: 21-34; Fitzpatrick skin type: IV) with
moderate to severe acne vulgaris treated using frac-

tionated microneedle RF were retrospectively
reviewed in this study. Patient characteristics are
summarized in Table 1. Patients were excluded
from the study if they had recently received sys-
temic retinoids, 1,450-nm diode laser treatment,
595-nm pulsed dye laser treatment, intense pulsed
light photodynamic therapy, nonablative erbium—
glass fractional laser treatment, or ablative 10,600-
nm carbon dioxide fractional laser treatment
within 6 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
1 month. Patients with a high probability of
becoming pregnant or a propensity for keloids or
immunosuppression were excluded.

Patients were treated with two sessions of fraction-
ated microneedle RF (Scarlet, Viol, Seoul, Korea;
Figure 1) at 1-month intervals. Before application
of local anesthesia, the face was cleansed with a
mild soap and 70% alcohol. A topical eutectic
mixture of 2.5% lidocaine hydrochloric acid and

TABLE 1. Patient Characteristics at Baseline and Clinical Outcomes Following Fractionated Microneedle Ra-

diofrequency Treatment

Global Improvement Score

Overall Skin

Patient Number  Sex  Age  Clinical Diagnosis No. Lesions  Severity  Pattern
1 M 23 Acne vulgaris, pustular, severe 1 1 2
2 M 22 Acne vulgaris, pustular, severe 3 2 2
3 F 22 Acne vulgaris, pustular, moderate 3 2 3
4 M 29 Acne vulgaris, pustular, severe 2 3 2
5 M 22 Acne vulgaris, pustular, moderate 2 3 3
6 M 21 Acne vulgaris, pustular, moderate 4 8 4
7 M 23 Acne vulgaris, pustular, moderate 4 3 4
8 M 25 Acne vulgaris, pustular, moderate 2 2 2
9 M 23 Acne vulgaris, pustular, moderate 3 2 3
10 M 23 Acne vulgaris, pustular, moderate 2 2 2
11 M 22 Acne vulgaris, pustular, moderate 3 2 3
12 M 21 Acne vulgaris, pustular, moderate 2 3 3
13 M 24 Acne vulgaris, pustular, moderate 3 1 3
14 M 23 Acne vulgaris, pustular, severe 3 5 2
15 M 22 Acne vulgaris, pustular, moderate & 2 3
16 M 26 Acne vulgaris, pustular, moderate 3 4 3
17 F 34 Acne vulgaris, pustular, moderate 2 S 1
18 B 26 Acne vulgaris, pustular, moderate 1 B 2
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Figure 1. (A) The handpiece of the fractionated microneedle radiofrequency device equipped with microneedle tip and

(B) a close up view of a disposable microneedle tip.

2.5% prilocaine (AstraZeneca AB, Sodertilje,
Sweden) was applied to the entire face under
occlusion 1 hour before laser therapy. The treat-
ment settings were 3-mm microneedle penetrating
depth; intensity, 7; and RF conduct time (off/on/
off), 100/500/100 ms. RF was applied over the
entire face for two passes, and an additional pass
was delivered to severe pustular lesions. Patients
with a history of herpes virus infection were pro-
phylactically prescribed oral valacyclovir hydro-
chloride (Valtrex, GlaxoSmithKline, Research
Triangle Park, NC) for 3 days. The use of a non-
comedogenic moisturizer several times daily for a
few days after each treatment session was recom-
mended to promote wound healing and prevent
dryness. Patients were instructed to avoid overex-
posure to sunlight and to use a broad-spectrum
sunscreen after the post-therapy crusting subsided.
They were also instructed to avoid the use of any
systemic or topical retinoids and antibiotics during
the course of treatment.

Photographs were taken using identical camera set-
tings, lighting, and patient positioning at baseline
and 2 months after the last treatment. Two derma-
tologists performed objective clinical assessments
in a blinded fashion by comparing before-and-after
photos in nonchronological order 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,

>75% = near total improvement). Improvement
scores, which considered the number, severity, and
overall skin pattern of the inflammatory acne
lesions, were separately recorded as described in
our previous study.® The overall skin pattern was
evaluated according to scar improvement, enlarged
facial pores, skin tone, and texture. Investigators
assessed and recorded possible side effects, includ-
ing bleeding, oozing, post-therapy dyschromia,
scaling, crusting, and erythema at each visit (at
1- to 2-week intervals). Two months after the final
treatment, the reported side effects were reassessed
and analyzed.

Results

Improvement scores that considered the number of
inflammatory acne lesions evaluated 2 months after
the final treatment revealed that two of the 18
patients had grade 4 clinical improvement

(Table 1, Figures 2 and 3), eight grade 3, six grade
2 (Figure 4), and two grade 1. Worsening of the
inflammatory acne lesions was not observed in any
patient. The mean clinical improvement score for
the number of active acne lesions based on derma-
tologic clinical assessment was 2.6.

Improvement scores that considered the severity of
the lesions were also evaluated. One of the 12
patients had grade 4 clinical improvement, eight
grade 3, seven grade 2, and two grade 1. No
patient had worsening of lesions. The mean clinical
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Figure 2. Case 6: Moderate pustular acne vulgaris in a 21-year-old man before (A) and 2 months after (B) fractionated mi-
croneedle radiofrequency treatment. This patient had an overall clinical improvement score of 4.

(A)

Figure 3. Case 7: Moderate pustular acne vulgaris in a 23-year-old woman before (A) and 2 months after (B) fractionated
microneedle radiofrequency treatment. This patient had an overall clinical improvement score of 4.

Figure 4. Case 4: Severe pustular acne vulgaris in a 29-year-old man before (A) and 2 months after (B) fractionated mi-
croneedle radiofrequency treatment. This patient had an overall clinical improvement score of 2.

improvement score for the severity of the lesions The mean clinical improvement score in overall
was 2.4. skin pattern was 2.6.

Overall skin pattern was improved, with two of 12 Side effects included pain during laser treatment,

patients having grade 4 clinical improvement, eight  post-treatment crusting and scaling, edema, post-
grade 3, seven grade 2, and one patient grade 1. therapy erythema, and oozing from the treated
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sites. Post-therapy bleeding, crusting (Figure 5),
and scaling improved spontaneously in § days.
Major side effects were not noted.

Discussion

RF-based devices have been used for the treatment
of various dermatologic conditions, including wrin-
kles, atrophic scars, hypertrophic scars and keloids,
rosacea, vascular lesions, and inflammatory acne
lesions.”® The mechanism of action of these
devices is thought to be related to the fact that
water, collagen, melanin, and dermal microvascula-
ture absorb RF energy, producing a bulk heating
effect on the dermis and inducing cellular mediator
and growth factor secretion, which results in
wound healing.”

Ruiz-Esparza and Gomez demonstrated that non-
ablative RF can also be used as a safe and effective
treatment for moderate to severe acne vulgaris.”
According to their report, an excellent response
was noted in more than 80% of participants who
underwent nonablative RF treatments, and no
remarkable side effects were detected.” The authors
suggested that thermal stimulation produced by the
RF-based system seemed to inhibit sebaceous gland

Figure 5. Post-therapy bleeding and crusting immediately
after fractionated microneedle radiofrequency treatment.
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activity and stimulate dermal architecture remodel-
ing, resulting in clinical improvement in the inflam-
matory acne lesions.”

Hantash and colleagues'® first demonstrated the
effects of the minimally invasive RF device, a bipo-
lar microneedle electrode system, on human skin.
The authors created radiofrequency thermal zones
in the dermis using microneedle electrode pairs.”
In the present study, a fractionated microneedle RF
was used for inflammatory acne vulgaris and its
related dermatologic conditions, including acne
scars and enlarged facial pores. The therapeutic
effects of this device may have been the result of
volumetric tissue heating by the RF, as well as
from collagen induction by the stamping micronee-
dles. The microneedle of the RF device used in the
present study was not insulated, whereas that of
RF device used in the previous report'® was insu-
lated proximally to protect the epidermis from RF
heating at the insertion sites. Possible side effects
associated with RF heating on the epidermis,
including burning, noticeable crusting, prolonged
erythema, postinflammatory hyperpigmentation,
and scarring, were not observed with the use of a
RF device with noninsulated microneedles. Instead,
therapeutic effects on the epidermis were observed,
especially textural improvement.

Fractionated RF seems to provide higher volumet-
ric heating and deeper heat diffusion than ablative
and nonablative laser-based fractional devices. Skin
needling or needle dermabrasion using micronee-
dles has been reported to stimulate migration and
proliferation of keratinocytes and fibroblasts by
inducing the release of several growth factors.'" In
addition, making closer holes induces regeneration
and realignment of irregular and thick collagen
bundles through physical breakage, resulting in
better clinical scar and skin texture.'?

The Korea Food and Drug Administration (KFDA)
has approved the fractionated microneedle RF
device (Scarlet, Viol) used in this study for use in
dermatologic procedures, and more than 150
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devices (Scarlet, Viol) have been used commercially
for skin rejuvenation and for the treatment of
wrinkles and atrophic scars in Asian countries,
including Korea. In addition, more than five kinds
of fractionated microneedle RF device have been
introduced and are widely used in Korea. New mi-
croneedle RF-based devices are still being devel-
oped, and the market is growing rapidly.

The present study demonstrated the efficacy and
safety of a fractionated microneedle RF device in
the treatment of inflammatory acne lesions. We
think that the advantages of therapy using this
device over other therapies are the combined
effects of volumetric tissue heating by the RF
and collagen induction by the stamping
microneedles. The inhibition of sebaceous gland
activity and the stimulation of follicular epithelial
and dermal architecture remodeling are mecha-
nisms that might result in the clinical improve-
ment of inflammatory acne lesions when using
fractional RF-induced dermal heating and skin
needling.

We believe that a fractionated microneedle RF
device can deliver therapeutic energy to dermal
tissues through microneedles more safely and
effectively than nonablative RF devices or ablative
10,600-nm carbon dioxide fractional lasers. In our
experience, the side effects of a fractionated mi-
croneedle RF, especially post-therapy crusting and
scaling, were much less noticeable than with abla-
tive 10,600-nm carbon dioxide fractional laser
treatment. Most patients treated the treatment-
associated pain using topical anesthetic creams.
Post-therapy pinpoint bleeding was much more
transient than with skin needling or needle derm-
abrasion. In addition, because of a low risk of a
long recovery time, edema, prolonged erythema,
post-therapy dyschromias, and scarring, a fraction-
ated microneedle RF device is safe to be used in
Asian patients, although prospective studies should
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be conducted in the future to confirm our
findings.
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