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Acne vulgaris is a common chronic inflammatory disease of the
pilosebaceous units that usually begins in adolescence. This condition
can lead to serious psychosocial problems, and can have adverse effects
on an individual's quality of life. Enlarged pores are a common
complication of acne. Although a variety of approaches can be used to
treat inflammatory acne vulgaris and enlarged pores, the disadvantages
of a long healing time, dyspigmentation, prolonged erythema, and pain
make these treatments unsatisfactory, particularly in Asians. Gas
molecules, such as nitrogen, helium, and argon, can be ionized into a
high-energy state of matter called “plasma.” While plasma has recently
been shown to elicit several therapeutic effects in dermatologic areas,
there is no consensus regarding the optimal implementation for the
treatment of inflammatory acne vulgaris and enlarged pores. In this
study, two patients were treated with acne vulgaris and enlarged pore
using argon plasma. After a few sessions, the patients showed almost
complete improvement with no remarkable side effects or recurrence
over the duration of a few months. The results suggest that argon
plasma can be used effectively and safely for the treatment of acne
vulgaris, particularly inflammatory lesions and enlarged pores, in Asian
patients.
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INTRODUCTION

Acne vulgaris is a common, chronic, multifactorial
inflammatory dermatosis that clinically presents with
open or closed comedones and inflammatory papules,
pustules, nodules, or cysts.1 Major contributing factors
for developing acne vulgaris include proliferation of Pro-
pionibacterium acnes (P. acnes), dermal inflammation,
abnormal follicular keratinocyte proliferation and desqua-
mation, and increased sebum production." In addition to
various topical and systemic agents for treating acne vul-
garis, energy-delivering systems have been used as addi-
tive or alternative therapeutic modalities."® Among these,
light and laser sources have been deemed to modify or
destroy the key pathogenic factors in the development of
inflammatory acne lesions." Moreover, early intervention
using energy-delivering systems has been described as
reducing the risks of post-acne erythema, dyspigmenta-
tion, and scarring.*”

Plasma is the fourth state of matter, consisting of
charged electrons and ions.”® For various medical pur-
poses, plasma can be generated from inert gaseous
sources, including nitrogen, helium, argon, and am ambi-
ent air, by stripping electrons from atoms using ultra-high
frequency generators.”'” Argon plasma has been used
medically to elicit antibacterial, antiviral, antifungal, and
antipruritic effects."™® Moreover, research has shown
that low temperature argon plasma induces wound re-
pair process by activating nuclear transcription factor-kB
pathway to upregulate cyclinD1 expression and promote
fibroblast proliferation.™

In this report, we describe two Korean female patients
with acne vulgaris and enlarged pores who were effec-
tively treated with pulsed delivery of argon plasma.

CASE REPORT

Case 1

A 27-year-old Korean female visited our clinic present-
ing with erythematous to brownish papular lesions with
enlarged pores on the forehead, nose, perinasal area, and
lateral cheeks. The patient had been treated with oral and
topical medications, chemical peeling, pulsed dye laser,
quasi-long neodymium (NdJ:yttrium aluminum garnet
(YAG), invasive bipolar radiofrequency using microneedle
electrodes, and carbon dioxide and erbium:YAG fraction-
ated lasers at our clinic. However, the clinical outcomes
thereof were unsatisfactory.

After obtaining written informed consent, the patient
was treated with a single session of argon plasma treat-
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ment using a plasma generator (Pladuo™; Shenb Co.,
Ltd., Seoul, Korea) that generates plasma from argon
and nitrogen gas sources and delivers pulses thereof to
the skin. Argon plasma was prepared by loading 0.48-ml
argon gas/pulse, and a microwave generator with a fre-
quency of 2.45 GHz was used to activate inert argon gas.
The other treatment settings included a pulse energy of
0.8 J, a pulse duration of 12 msec, a nozzle diameter of 5
mm, and a distance from the nozzle's tip to the skin of 10
mm. After cleansing the patient’s face with a mild soap
and 70% ethanol, open and closed comedones were gen-
tly extracted without pretreatment with topical anesthetic
cream. Thereafter, the entire face was treated with a
single pass of argon plasma treatment, and acne lesions
or enlarged pores were treated with an additional two to
three more argon plasma pulses for a total shot count of
approximately 900 shots. The treated areas were cooled
with icepacks immediately after treatment. No prophy-
lactic systemic or topical corticosteroids, antibiotics, or
antiviral agents were prescribed. The patient was recom-
mended to avoid excessive sun exposure.

Two months after the treatment, the patient exhibited
marked reductions in inflammatory acne lesions and
post-acne erythema and hyperpigmentation (Fig. 1). Fur-
thermore, enlarged pores, skin texture, and overall skin
tone were improved, and the patient was very satisfied
with the results. Pain during the treatment was tolerable
without the use of topical anesthetic cream, and most of
the post-treatment erythema spontaneously disappeared
within two hours. Furthermore, no remarkable major side
effects, including itching, crusts, oozing, burn, worsen-
ing of inflammatory acne lesions or folliculitis, prolonged
edema or erythema, postinflammatory hyperpigmenta-
tion, and scarring, were encountered.

Case 2

A 30-year-old Korean female visited our clinic present-
ing with erythematous to brownish papular lesions with
enlarged pores on the forehead, nose, perinasal area, and
medial cheeks. The patient had been treated with oral
and topical medications, chemical peeling, and various
energy-delivering devices at other clinics; however, the
clinical outcomes thereof were unsatisfactory. After ob-
taining written informed consent, the patient was treated
with three sessions of argon plasma treatment using a
plasma generator (Pladuo™) at 2-week intervals. Argon
plasma was prepared by loading 0.44-ml argon gas/pulse
and was activated with a microwave generator. The other
treatment settings included a pulse energy of 0.75 J, a
pulse duration of 11 msec, a nozzle diameter of 5 mm,
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Fig. 1. Case 1. Photographs of a 27-year-old Korean female patient (A, C) at baseline and (B, D) two months after one session of argon plasma
treatment with a loading volume of 0.48-ml argon gas/pulse, a pulse energy of 0.8 J, a pulse duration of 12 msec, a nozzle diameter of 5 mm, and a
distance from the nozzle’s tip to the skin of 10 mm. Photographs were taken under normal light exposure. (A, B) Left oblique view, (C, D) right

oblique view.

Fig. 2. Case 2. Photographs of a 30-year-old Korean female patient (A, C) at baseline and (B, D) one month after three sessions of argon plasma
treatment at 2-week intervals. Treatment settings included a loading volume of 0.44-ml argon gas/pulse, a pulse energy of 0.75 J, a pulse duration of
11 msec, a nozzle diameter of 5 mm, and a distance from the nozzle’s tip to the skin of 10 mm. Photographs were taken under normal light

exposure. (A, B) Left oblique view, (C, D) right oblique view.

and a distance from the nozzle's tip to the skin of 10 mm.
The patient’s face was first cleansed with a mild soap and
70% ethanol, after which the entire face was treated with
two or three passes of argon plasma treatment with a
total shot count of approximately 700-900 shots/session
without pretreatment with topical anesthetic cream. The
treated areas were cooled with icepacks immediately af-
ter treatment. No prophylactic systemic or topical cortico-
steroids, antibiotics, or antiviral agents were prescribed.
The patient was recommended to avoid excessive sun
exposure.

One month after the treatment, she exhibited marked
reductions in inflammatory acne lesions and post-acne
erythema and hyperpigmentation (Fig. 2). Ultraviolet pho-

tographs, which were taken at an identical setting using
an imaging tool (Mark-Vu®; PSIPLUS, Suwon, Korea),
revealed marked reductions in protoporphyrin IX by P.
acnes (Fig. 3). Enlarged pores, skin texture, and overall
skin tone had improved, and the patient was very satisfied
with the results. Pain during the treatment was tolerable
without the use of topical anesthetic cream, and most of
the post-treatment erythema spontaneously disappeared
within two hours. No remarkable major side effects,
including itching, crusts, oozing, burn, worsening of in-
flammatory acne lesions or folliculitis, prolonged edema
or erythema, postinflammatory hyperpigmentation, and
scarring, were encountered.
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Fig. 3. Case 2. Photographs of a 30-year-old Korean female patient (A, C) at baseline and (B, D) one month after three sessions of argon plasma
treatment at 2-week intervals. Pinkish fluorescent areas in the centrofacial skin at baseline represent protoporphyrin IX by Propionibacterium acnes.
Photographs were taken under ultraviolet light exposure. (A, B) Left oblique view, (C, D) right oblique view.

DISCUSSION

Among various treatment modalities, those including
lasers and light-based and energy-based technology have
become an integral component of the therapeutic arsenal
for treating acne vulgaris and enlarged pores, particularly
for patients who fail to respond to or do not tolerate other
treatments, including oral and topical medications. While
improvements can be achieved with several medical de-
vices, they carry different risks of adverse side effects, in-
cluding delayed erythema, persistent hyperpigmentation,
prolonged healing times, and pain, limiting the application
of medical devices, especially in Asians“"®

In our study, the treatment of argon plasma showed
several advantages, based on our personal experience,
over conventional other modalities in treating both in-
flammatory acne vulgaris and enlarged pores. First, and
most important, was in minimizing the development of
antibiotic resistance, which is associated with disruption
of the normal flora, bacterial resistance among other
organisms, and increased rates of upper respiratory
infection and pharyngitis." Oral antibiotics are the most
common systemic agent prescribed for the treatment of
acne. However, antibiotic resistance is a growing prob-
lem across medicine and rates of antibiotic resistance
among isolates of P. acnes have been rising, including to
tetracycline-class antibiotics. Accordingly, researchers
have called for limiting the use of oral antibiotics in the
treatment of acne.”” Meanwhile, studies have indicated
that plasma holds profound bactericidal and fungicidal
properties in vitro, and a prospective randomized con-
trolled trial has shown argon plasma to be efficacious and
safe in decreasing bacterial load in chronic wounds.'"'?'®
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As seen in Fig. 3, argon plasma markedly reduced pro-
toporphyrin IX from P. acnes as an antibacterial effect.
Therefore, we believe that the use of argon plasma can
be effective in treating inflammatory acne lesions by de-
stroying P. acnes while avoiding the potential for antibiotic
resistance.

The second advantage of using argon plasma is that,
in addition to inflammatory acne lesions, enlarged pores
can also be improved. The appearance of enlarged pores
has been linked to the severity and the duration of inflam-
mation occurring in acne lesions. Therefore, an early and
adequate treatment regimen to reduce the inflammation
of acne lesions may be advisable to prevent enlarged
pores."" Interestingly, plasma treatment promotes the
healing process and collagen remodeling, which are as-
sociated the increased expression of transforming growth
factor-B, in the skin.®"™ Recently, the relevant mecha-
nism of collagen synthesis has been suggested: 120-
to 180-second plasma treatment may be related to up-
regulated expression of wound healing-related factors,
including vascular endothelial growth factor, fibroblast
growth factor, heparin-binding epidermal growth factor-
like growth factor, and interleukin-6, which are responsi-
ble for angiogenesis and proliferation.” Histology analysis
further revealed faster re-epithelialization, collagen depo-
sition, less inflammation, and a complete skin structure
of the epidermis and dermis layer in the plasma-treated
groups, compared with the control groups.'” Another
study described decreases in matrix metalloproteinase-3
levels and increases in laminin levels upon immunohis-
tochemical study after micro-plasma treatment.”” There-
fore, in our study, we utilized argon plasma to promote
re-epithelialization and new collagen synthesis to improve



the appearance of enlarged pores and skin texture.

In conclusion, because well-designed studies to evalu-
ate the efficacy of procedures utilizing argon plasma
versus traditional medical therapies are lacking and
standardized regimens have not been agreed upon, they
should not be considered first-line treatments for inflam-
matory acne vulgaris and enlarged pores. Nevertheless,
our results provide evidence that argon plasma is not only
an effective and safe for the treatment of inflammatory
acne vulgaris but also can improve enlarged pores, even
in Asian patients. Further controlled investigations are
needed to compare and optimize the efficacy and safety of
argon plasma treatment for acne vulgaris and enlarged
pores.
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