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Abstract: Objective: To evaluate the clinical efficacy of fractional laser treatment combined with bipolar radiofre-
quency for improving atrophic facial acne scars. Methods: The clinical data of patients with atrophic facial acne
scars treated in the Dermatology Department of The People’s Hospital of Chongqing Liangping District from October
2022 to 2023 were retrospectively analyzed. The patients were divided into two groups based on treatment meth-
ods: the single intervention group (Group A, n=25) and the combined intervention group (Group B, n=25). Group A
received bipolar radiofrequency therapy only, with a treatment cycle of 4 weeks and 4 cycles per treatment course.
Group B received combination treatment, starting with carbon dioxide (CO,) laser therapy for 2 weeks, followed
by bipolar radiofrequency therapy for 2 weeks, alternating between the two modalities for 4 cycles per treatment
course. Six months post-treatment, three doctors performed a blinded evaluation of facial photos from both groups
using the Echelle d’evaluation clinique des cicatrices d’acne (ECCA) to assess clinical efficacy. Outcome measures
included changes in scar texture and facial atrophy, adverse reactions, and patient satisfaction. Results: The facial
acne scars in both groups were classified as type llI-IV before surgery. Post-treatment follow-up showed significant
improvements in scar texture and atrophy in both groups. Group B demonstrated superior treatment outcomes
compared to Group A. Specifically, the incidence of edema and pigmentation was lower in group B with a shorter
duration of edema, faster wound healing, and reduced rest time compared to group A. Patient satisfaction was
also higher in group B. Conclusion: Fractional laser treatment combined with bipolar radiofrequency therapy is an
effective combination for patients with atrophic acne scars, offering minimal side effects and enhanced patient
satisfaction.
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Introduction

Atrophic scars are a common and permanent
complication of acne vulgaris, affecting 11%-
14% of individuals and significantly impacting
their quality of life [1]. Scars are formed during
the healing process of acne and its severity is
often associated with the extent of acne and
delayed treatment, affecting at least 95% of
acne patients [2, 3]. Atrophic scars are charac-
terized by depressions in the facial skin due to
defects in subcutaneous tissue, which result
from the loss and disorganization of dermal
collagen and elastin [4]. Acne scars are classi-
fied into three types based on severity (depth
and size of damage): icepick, boxcar and rolling

types [5]. Advances in medical technology have
led to a variety of treatment options for post-
acne atrophic scars, such as microdermabra-
sion, chemical exfoliation, tissue filling, and
ablation lasers. While these methods offer
varying degrees of improvement, they are often
accompanied by adverse reactions [6-8].
Nevertheless, photoelectric treatments rema-
ins the most commonly selected option by
clinicians.

Ultrapulsed carbon dioxide (CO,) laser treat-
ment was once considered the most effective
treatment for atrophic acne scars [9]. While
effective in reshaping skin contours and improv-
ing scar texture, CO2 laser treatment can lead to
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side effects such as redness, burning sensa-
tion, post-inflammatory pigmentation, and scar
formation in the treatment area, which can
diminish its overall efficacy [10, 11]. Due to
these side effects, the use of fractional CO,
lasers for atrophic scars has been limited.
Therefore, combining fractional CO, laser treat-
ment with other modalities has been proposed
to promote wound healing, minimize adverse
reactions, and enhance treatment satisfaction
[12]. Many studies have shown that CO, laser
combined with other treatments or medica-
tions yields significantly better outcomes in
improving skin lesions and is generally safer
than single-treatment approaches [12, 13].
This has led many researchers to advocate for
comprehensive treatment options for atrophic
scars.

Radiofrequency radiation is a non-ionizing elec-
tromagnetic radiation with a frequency range
of 3 kHz to 300 GHz [14]. Unlike most lasers
that target specific chromophores, radiofre-
quency radiation interacts with the electrical
properties of the target tissue and is indepen-
dent of chromophores, making it safer for all
skin types [15, 16]. Clinical studies have dem-
onstrated the efficacy and safety of bipolar
radiofrequency treatment in Asian populations
[17, 18]. However, there is limited literature on
its use in treating atrophic scars. A randomiz-
ed, sequence-blind evaluation showed no sig-
nificant difference between CO, laser treat-
ment and radiofrequency treatment in im-
proving atrophic scars; however, the recovery
time for skin erythema and desquamation
after radiofrequency treatment was relatively
short, indicating good therapeutic effects [19].
Other studies have shown that CO, laser
combined with bipolar radiofrequency treat-
ment effectively improves facial defects and
reduces skin pigmentation, with few side
effects [20].

This study aims to evaluate the clinical efficacy
of fractional laser combined with bipolar radio-
frequency in the treatment of facial atrophic
acne scars in Chinese patients. Additionally, it
seeks to explore the advantages and safety
profile of this combined treatment, with the
goal of providing a new therapeutic approach
for clinical dermatology in managing atrophic
facial acne scarring.
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Data and methods
General information

The medical records of all patients with atro-
phic facial acne scarring treated from October
2022 to October 2023 at the Dermatology
Department of The People’'s Hospital of
Chongqing Liangping District were collected.
After initial screening, inappropriate cases
were excluded. A total of 65 patients with atro-
phic facial acne scars were initially identified,
and after re-evaluating the basic data, 50
patients were included in the study. These
patients were divided into two groups: the sin-
gle intervention group (Group A, n=25) and the
combined intervention group (Group B, n=25).
The study procedure is depicted in Figure 1.

Inclusion criteria: (1) Patient aged 18 years or
above and those who met the diagnostic crite-
ria for acne scars; (2) Patients with facial
Fitzpatrick skin type -1V, with atrophic acne
scars lasting longer than 1 year; (3) Patients
who had completed at least 1 treatment, in-
cluding bipolar radiofrequency therapy and CO,
laser therapy; (4) No topical pharmaceutical
preparations were used before or after treat-
ment, including oral anticoagulants, antibio-
tics, glucocorticoids, retinoids and photosensi-
tive drugs; (5) Complete patient data, including
facial pictures, ECCA scores, VAS scores and
other data. Exclusion criteria: (1) Missing data
before or after treatment; (2) Presence of other
bacterial, viral, primary or secondary progres-
sive skin lesions on the face.

Treatment methods

The treatment plan was proposed by the der-
matology outpatient physician based on the
diagnosis and finalized after consultation with
the patient. Patients in group A were treated
with bipolar radiofrequency only, with treat-
ments scheduled 4 weeks apart, for a total of
4 cycles per course. Patients in group B first
underwent CO, laser treatment, followed by
bipolar radiofrequency therapy after 2 weeks.
The two treatments alternated, with 4 cycles
in total per course. The CO, laser system has
a power range of 12-14 W and a microbeam
energy of 48-56 mJ/cm?2. The minimum energy
level was used at the first treatment, with sub-
sequent treatments using progressively higher
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Patients with facial atrophic acne
scars from October 2022 to October
2023 (n=65)

Inclusion criteria: (1) = 18 years old, and met the diagnostic criteria for acne scars;
(2) Fitzpatrick skin type: Type II-1V;

(3) Treated with bipolar radiofrequency or CO2 laser;

(4) No topical pharmaceutical preparations were used.

Exclusion criteria: (1) Data were missing before and after treatment;

(2) the patient's face has other progressive skin lesions.

Patients excluded (n=15): data
missing (n=3); other skin lesions (n=5);
other theatment (n=7)

Patients included were divided into 2 groups (n=50):

(1) Single-factor intervention group (n=25): treated with bipolar
radiofrequency;

(2) Double-factor intervention group (n=25): treated with bipolar
radiofrequency and CO, laser.

The therapeutic effect of the two groups was analyzed
retrospectively.

Figure 1. Study flow chart.

Table 1. Echelle d’evaluation clinique des cicatrices d’acne (ECCA) scale

Weight score (a) (1) V-shaped scar: diameter < 2 mm, punctate, a=15

2) U-shaped scar: diameter 2-4 mm, steep edge, a=20

3) W-shaped scar: diameter > 4 mm, superficial and irregular, a=25
Semi-quantitative scoring (b) 1) b=0, no scar
2) b=1, the number of scars < 5
3) b=2, the number of scars is 5-20
4) b=3, the number of scars > 20
Note: ECCA score = a x b. ECCA, Echelle d’evaluation clinique des cicatrices d’acne.
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Table 2. Comparison of baseline data between the two groups

Group A Group B

(n=25) (n=25) X/t P

Gender 0.0805 0.7766

Male 13 14

Female 12 11
Average age (years) 25.31+5.98 25.67+6.11 0.5372 0.9454
Average duration of disease (years) 2.34+0.98 2.45+1.03 0.5877 0.8365
Fitzpatrick skin typing 0.0821 0.7745

I} 15 14

v 10 11

118 Am J Transl Res 2025;17(1):116-124



Treatment of atrophic facial acne scaring

A B
- I Group A 801 ® Group A
= 20_- Group B # Group B
e @ 601
2 5
[ = 154 3
= < 407
(7] ns
x 10 (6]
0 ns
o i}
= 204 *
- 54
g * %k
E 0- 0 T T T T
L Mtype Ntype & o 3 3
& Q@e. Q@e %@z
N4 N Ln "
After treatment

Figure 2. Comparison of baseline skin type and ECCA scores between the
two groups. A. Comparison of skin type before treatment; B. Comparison of
ECCA scores between the two groups before and after treatment. P > 0.05,
“P < 0.05, P < 0.001. ECCA: Echelle d’evaluation clinique des cicatrices
d’acne.

Table 3. Comparison of ECCA scores between the two groups
before and after treatment (X £s)
Before Post-first Post-second Post-third

treatment treatment treatment treatment
Group A 53.28+13.61 48.53+14.45 42.39+8.77 34.65+7.45
Group B  52.46+13.31 45.29+12.68 35.29+9.84 21.92+8.67
t 0.753 0.985 1.018 4.859
P 0.568 0.237 0.033* 0.001***

Note: *P < 0.05, ***P < 0.001. ECCA, Echelle d’evaluation clinique des cicatrices
d’acne.

A\
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Figure 3. Acne photos of a typical cases in Group B before and after treat-
ment. A. Before treatment: multiple atrophic scars on the face, with obvious
pigmentation at the scar site; B. After treatment: smoother atrophic scars,
with reduced pigmentation at the scar site.

and used a disposable treat-
ment head with eight rows
and eight columns of parallel,
bipolar gold-plated electrode
needles. The ablation mode
was set at 5-10% coverage
with 50-62 mJ/needle. A 2.5%
lidocaine solution was used
as a local anesthetic to the
treatment area 1 h before the
procedure.

Evaluation

Treatment data were collect-
ed, including pictures of fa-
cial acne, acne morphology,
Echelle d’evaluation clinique
des cicatrices d’acne (ECCA)
score, VAS score, adverse
reactions and other relevant
information. The therapeutic
effects of the two groups were
evaluated.

Evaluation indicators includ-
ed: (1) Treatment efficacy:
Facial photos were taken
before treatment, after the
first treatment, second treat-
ment, and third treatment.
ECCA scores were recorded
either from the patient’s out-
patient profile or directly dur-
ing the study. The ECCA
scoring criteria are shown in
Table 1. Treatment efficacy
was also assessed based on
the degree of facial improve-
ment, categorized as: recov-
ery, significantly effective, eff-
ective, and ineffective. (2)
Adverse reactions: Adverse
reactions during treatment
were documented, including
edema and its duration, hy-
perpigmentation, scar forma-
tion, wound healing time, rest
time, and postoperative pain.
(3) Satisfaction: Patient satis-
faction with treatment out-
come was assessed based
on a post-treatment evalua-
tion in the hospital system.

energy levels. The bipolar radiofrequency sys- Satisfaction scores ranged from O to 10, with
tem delivers energy in a segmented manner scores of 8 or above classified as “very satis-
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Figure 4. Comparison of treatment efficacy between
the two groups.

fied”, scores of 6 or above as “generally satis-
fied”, and scores below 6 as “dissatisfied”.

Statistical analysis

SPSS 20.0 was used for data analysis. The
Wilcoxon rank sum test and paired t-test were
used to analyze the significance of differences
in measured parameters before and after the
intervention treatment. All data are shown as
mean + standard error. Chi-square test was
used to analyze the difference of counting data
between the two groups. P < 0.05 was consid-
ered statistically significant.

Results

Comparison of baseline characteristics and
ECCA scores between the two groups

A total of 50 cases were included in this study.
Group A consisted of 13 male patients and
12 female patients, with an average age of
(25.3145.98) years and an average disease
duration of (2.34+0.98) years. Group B com-
prised 14 male patients and 11 female
patients, with an average age of (25.67+6.11)
years and an average disease duration of
(2.45+1.03) years. As shown in Table 2 and
Figure 2A, there was no significant difference
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Figure 5. Comparison of safety profile between the
two modalities.

in baseline data between the two groups,
including Fitzpatrick skin classification (P >
0.05).

After treatment, ECCA scores in both groups
decreased significantly. Following the third
treatment, ECCA scores in Group B (21.92+
8.67) were significantly lower than those in
Group A (34.65%7.45) (P < 0.001, Table 3 and
Figure 2B), indicating that the combined
intervention was more effective than single
intervention.

Comparison of therapeutic efficacy between
the two groups

The therapeutic effects of typical cases are
shown in Figure 3. The total effective rate in
Group B (92%) was significantly higher than
that in Group A (68%) (P < 0.05) (Figure 4).

Comparison of safety profile between the two
groups

No scarring occurred after treatment in
either group. The incidence of edema and
hyperpigmentation in Group B was significan-
tly lower than that in Group A (P < 0.05) (Figure
5).
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Figure 6. Comparison of recovery indicators between the two groups. A. Comparison of postoperative edema dura-
tion; B. Comparison of wound healing time; C. Comparison of rest time. "P < 0.05.
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Figure 7. Comparison of facial tolerance between the two groups. A. Com-
parison of postoperative facial pain duration between the two groups; B.
Comparison of visual analog scale (VAS) scores between the two groups. "P

> 0.05.

Comparison of recovery progress between the
two groups

The duration of edema, wound healing time,
and patient rest time were significantly lower in
Group B than those in Group A (P < 0.05) (Figure
6A-C), indicating faster recovery in Group B.

Comparison of facial tolerance between the
two groups

No significant differences were observed in
postoperative facial pain duration or VAS scor-
es between the two groups (all P > 0.05) (Figure
7A, 7B).

121

on the underlying inflamma-
tion [21]. Acne scars consist
of collagen fibers deep in the
dermis, and atrophic acne
scarring involves atrophy and
fibrosis of these collagen
fibers. The production of new collagen and its
remodeling are believed to improve the appear-
ance of acne scars [22, 23]. Histologically, col-
lagen fibers in the dermis are irregularly
arranged and thicker, often matching the thick-
ness of the surrounding epidermal tissue.
Therefore, effective treatment requires deeply
addressing the depressed areas while preserv-
ing the surrounding normal tissue [24]. Num-
erous clinical studies have shown that ablative
lasers, compared to non-ablative lasers, are
more effective in treating acne atrophic scar-
ring, despite the longer treatment course and
less favorable outcomes associated with non-
ablative lasers [25].
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Figure 8. Comparison of patient satisfaction between
the two groups.

In this study, we comparatively evaluated the
efficacy and adverse reactions of bipolar ra-
diofrequency therapy alone and CO, laser ther-
apy combined with bipolar radiofrequency ther-
apy. The results showed that both treatments
improved scar texture and reduced atrophy. In
line with previous literature, CO, laser therapy
and bipolar radiofrequency therapy are both
effective treatment methods for atrophic scars
and have good effects on scars [26, 27].
However, the combined treatment demonstrat-
ed significantly better clinical efficacy, with
milder adverse reactions, such as edema and
pigmentation. Furthermore, patients in the
two-factor group experienced faster postopera-
tive recovery and reported higher self-assess-
ment scores for scar texture improvement.

It is well established in the literature that CO,
laser treatment is effective for acne scars by
generating thermal damage to the skin, which
stimulates dermal cells to produce excessive
collagen and undergo remodeling. This process
promotes tissue regeneration around the
wound and facilitates skin repair. However, the
high energy of the fractional CO, laser can also
cause damage to the skin, leading to adverse
effects such as redness and burning sensation
[28, 29]. Previous studies have shown that
bipolar radiofrequency treatment delivers ener-
gy deeper into the dermis, heating the targeted

122

area to cause controlled damage, which trig-
gers a wound healing response. This, in turn,
stimulates collagen fiber remodeling deep
within the dermis, while causing minimal dam-
age to the superficial skin layers [30]. Although
the mechanisms of these two treatments are
similar, their combined use yields remarkable
therapeutic effects. The proposed mechanism
for the improved efficacy of this combination
involves initially using the fractional CO, laser
to exfoliate surface scars and stimulate colla-
gen regeneration. This creates a potent treat-
ment effect. Following this, bipolar radiofre-
quency therapy is applied, further promoting
collagen regeneration in scar tissue, reshaping
collagen fibers and elastin, and enhancing
hyaluronic acid deposition to fill the depres-
sions of atrophic scars. Bipolar radiofrequency
also aids in repairing skin damage caused by
CO, laser treatment. Alternating between these
two treatments minimizes thermal damage to
the skin, enhancing the overall treatment
effect. Therefore, the combined use of CO2
laser and bipolar radiofrequency therapy pro-
duces better results than CO, laser treatment
alone. In early clinical studies, scholars have
also explored the use of CO, fractional lasers
in combination with radiofrequency to treat
atrophic acne scars and photoaging. These
studies have shown that this combination
reduces the number of treatment sessions
required while achieving superior results and
significantly fewer side effects [31]. Consistent
with the literature, it can be concluded that the
combination of CO, laser and bipolar radiofre-
quency therapy offers deeper healing, improved
treatment outcomes, a stable curative effect,
and minimal side effects [32].

The results of this study suggest that fractional
laser usage combined with bipolar radiofre-
quency treatment is effective in treating atro-
phic acne scars, with fewer side effects and
improved patient satisfaction. The main limita-
tion of this study is the small sample size.
Further research with a larger cohort, a broader
range of treatment parameters, and a longer
follow-up period is necessary to fully assess
the long-term efficacy of the combined fraction-
al laser and bipolar radiofrequency treatment.
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