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Comparative study on efficacy and safety of 1550 nm Er:Glass
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facial atrophic acne scar
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Summary Background The 1550 nm Er:Glass fractional laser is widely used for the treatment of

atrophic acne scar. A novel fractional radiofrequency microneedle device has recently

emerged as an alternative for treating acne scars.

Objectives To evaluate the clinical efficacy and safety of a Er:Glass fractional laser and

fractional radiofrequency microneedle device in the treatment of facial atrophic acne

scars and to assess the difference between the treatment modalities depending on

facial compartment.

Methods A total of 40 patients were equally randomized into two groups. Each group

of 20 patients received three treatments at 4-week interval using Er:Glass fractional

laser or fractional radiofrequency microneedle device.

Results Scar severity scores (ECCA grading scale) improved by a mean of 25.0% and

18.6% in groups A and B, respectively (both P < 0.01). The difference in the degree

of improvement was not statistically significant between the groups after three

sessions of treatment. There were no significant side effects.

Conclusion Atrophic acne scars improved in both groups without significant side

effects. Additionally, the fractional laser was a more effective treatment option for

acne scars, but the fractional radiofrequency microneedle device offered good

adherence and short downtime.
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Introduction

Atrophic acne scars that present as dermal depressions

are commonly caused by the destruction of collagen

after inflammatory acne.1 Acne inflammation damages

the sebaceous follicles and abnormal wound healing of

these damaged follicles results in scarring. Facial

atrophic acne scarring, a permanent sequelae of acne

vulgaris, may be a physically disabling and psychologi-

cally devastating disease.2

There is no standard option for the treatment of acne

scars, and acne scarring still remains a therapeutic

challenge for dermatologists.3 Options for the reduction

of acne scars include punch excision, punch elevation,

punch grafting, surgical excision, subcision, dermabra-

sion, chemical peelings, and injection of fillers, with

varying degrees of success.4 Laser skin resurfacing,

which includes ablative, nonablative, and fractional

laser technologies, has become a popular treatment for
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atrophic acne scars.5 Although the ablative laser is an

effective treatment for skin resurfacing, adverse effects

have hindered its widespread use, especially in patients

with darker skin.6,7

Due to their relatively short downtime and reduced

side effects, various kinds of fractionated lasers, such as

the 1550 nm Er:Glass fractional laser (FXL), have

become widely used in the treatment of acne scars.8,9

The nonablative fractional laser results in less down-

time than ablative lasers, and proportional re-epitheli-

alization is completed within 1 day.9 In this way,

fractional laser has a unique benefit of re-epithelializa-

tion, with reduced side effects and downtime.6,7,9

Radiofrequency achieves deeper thermal penetration,

at least in the reticular dermis layer without any

cutaneous burns, stimulating the production of new

collagen and elastin.10 The recently introduced mini-

mally invasive fractional radiofrequency microneedle

(FRM) device has been used for large pores, mild rhyt-

ids, skin texture, skin tightening, acne vulgaris, and

acne scars in Asians.11 A recent evaluation of a

similar technology indicated its effectiveness for acne

scars.12

Although several studies have demonstrated acne

scar clinical improvements after treatment with the

FXL and FRM devices, comparative studies of these two

modalities have not been carried out. The purpose of

this study was to compare the clinical efficacy and

safety of FXL and FRM devices for the treatment of

facial atrophic acne scars.

Subjects and methods

This study was performed in accordance with the Dec-

laration of Helsinki (1975) and was approved by the

Institutional Review Board (UUH-IRB-2012611).

Before enrollment, patients were informed of the study

procedure, possible risks, benefits, and complications.

All patients provided written informed consent and

fully understood the purpose of the study.

Study design and subjects

Forty patients with atrophic acne scars participated in

this randomized, controlled, single-blinded study from

September 2012 to March 2013. The patients were ran-

domly and equally distributed into either group A (FXL)

or group B (FRM). All patients were healthy, and none

had any dermatologic or any other disorder, except for

acne scars. Patients who had received acne scar treat-

ment during the prior 6 months were excluded, as were

patients who were pregnant or lactating. Patients were

instructed not to use any other form of treatment during

the study period.

Treatment methods

First, the face was washed with a mild cleanser, and

then, topical EMLA cream (eutectic mixture of 2.5%

lidocaine HCL and 2.5% prilocaine; AstraZeneca AB,

S€odert€alje, Sweden) was applied to the entire face

under occlusion 30–60 min prior to the treatment.

The face was sterilized with chlorhexidine 5% followed

by alcohol. FXL treatments were performed with a Sel-

lasTM apparatus (Dinona, Daejeon, Korea) at 4-week

interval. FXL was performed on the basis of 500 MTZ/

cm2 and 15–20 mJ/MTZ energy level, closely observ-

ing the region being treated. The treatment area usu-

ally became erythematous and swollen within several

minutes. FRM utilized the InskinTM device (Einsmed,

Seongnam, Korea) and was performed at an intensity

of 40–60 W (maximum power 80 W, 2-mm-depth

needle with 36 microneedle electrode tip) and 0.1 ms

radiofrequency conduction time in the continuous

wave mode. The same physician performed all treat-

ments. In each mode of treatment, acne scars on the

entire face were treated with two passes. After the

treatment, a suncream and a moisturizer were pro-

vided. Avoidance of direct facial exposure to the sun

and avoiding irritation were recommended.

Efficacy and safety assessments

Patient follow-up was scheduled at 4-week interval

during the 12-week treatment period and at 8-week

interval after the final session (total duration,

20 weeks from treatment commencement). Two physi-

cians performed all efficacy assessments. Clinical

images were taken using a Nikon DSLR D700 camera

equipped with an AF 60-mm F2 Di II LD MACRO

TAMRON lens. Patients were requested to self-evaluate

the treatment efficacy. Responses were graded using a

5-point scale of self-assessed patient satisfaction (1: no

change, 0%, 2: slight, 0–25%, 3: average, 26–50%, 4:

good, 51–75%, 5: excellent, 76–100%). The �echelle

d’�evaluation clinique des cicatrices d’acn�e (ECCA) grad-

ing scale system was used to score the severity of atro-

phic acne scars. ECCA grading scales are based on

semiquantitative, weighted assessments of 6 types of

acne scars, namely V-shaped atrophic scars, U-shaped

atrophic scars, M-shaped atrophic scars, hypertrophic

inflammatory scars, keloid scars, and superficial elastol-

ysis. Two physicians who were not involved in treat-

ment performed the scoring based on clinical images.
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Using physician’s global assessment, the treatments

were graded using a 5-point scale (1: no change, 0%,

2: slight, 0–25%, 3: average, 26–50%, 4: good,

51–75%, 5: excellent, 76–100%).

Statistical analysis

Statistical Package for Social Sciences (SPSS version

19.0, SPSS Inc, Chicago, IL, USA) was used for all sta-

tistical analysis. Paired t-tests were used to evaluate

ECCA grading scale between treatment sessions (Fig.

4). Significance level was set at 0.05.

Results

Demographics

All 40 patients completed the study. There were no

significant differences between group A and group B

(Table 1). Age ranged from 20–39 years with a med-

ian age of 25.5 � 3.76 years and 28.3 � 5.39 years

in groups A and B, respectively. Both groups comprised

of 20 subjects (13 men and seven women in group A,

16 men and four women in group B). At 0, 4, 8, and

20 weeks, both groups showed an acceptable improve-

ment (Fig. 1).

Patient subjective assessment

After 20 weeks of treatment, patients were asked to

assess the treatment results. None of the patients in

either group reported worsening. In group A, one

patient reported no change, four reported slight

improved response, eight reported average improved

response, five reported good improved, and two

reported excellent response. In group B, one patient

reported no change, four reported slight improved

response, six reported average improved response, eight

reported good improved, and one reported excellent

response. Overall, the subjective satisfaction was simi-

lar in both groups; the percentage of patients who

reported better than average improvement was greater

in group B (Fig. 2).

Physician’s global assessment

Two independent dermatologists not involved in the

study examined the serial photos and rated the overall

improvements compared to baseline. In group A, the

clinical improvements were evaluated as none in one

patient, slight in three patients, average in five

patients, good in eight patients, and excellent in three

patients. In group B, the improvements were rated as

none in two patients, slight in five patients, average in

five patients, good in seven patients, and excellent in

one patient. The number of patients who had more

than average improvement was 80% in group A and

65% in group B (Fig. 3).

ECCA grading scale

The mean ECCA grading scale of both groups

decreased significantly over 20 weeks. In group A, the

mean ECCA grading scale was reduced from 74.25 to

55.5 (P < 0.001) at completion of treatment, achiev-

ing a 25.0% reduction from baseline ECCA grading

scale. In group B, the mean ECCA grading scale

decreased from 68.75 to 56.0 (P < 0.01), achieving an

18.6% reduction. Meaningful reduction in ECCA grad-

ing scale was evident in groups A and B after two and

three treatment sessions, respectively. Overall, after

three treatment sessions, both groups showed mean-

ingful reductions from the baseline ECCA grade (Fig. 4).

Comparison of the ECCA grading scale reduction from

the baseline of the two groups was made at 4, 8, and

20 weeks. At 20 weeks, after three sessions of treat-

ment, group A showed a larger reduction of ECCA grad-

ing scale, although the difference was not statistically

significant (P > 0.05) (Fig. 4).

Reduction of ECCA grading scales was analyzed

according to each atrophic acne scar clinical type.

U-shaped atrophic scars (boxcar scars) were reduced

the most in both groups, with significant reduction evi-

dent from baseline to the third treatment. V-shaped

atrophic scars (ice-pick scars) achieved the smallest

reduction in both groups, with no significant reduction

statistically. M-shaped atrophic scars (rolling scars)

achieved significant reduction after the second treat-

ment in both groups. These differences among the

atrophic acne scar types were not statistically signifi-

cant between two groups (P > 0.05) (Fig. 4).

Table 1 Clinical characteristics of patients

Group A (n = 20) Group B (n = 20)

Patients

Mean age (years) 25.5 (�3.76) 28.3 (�5.39)

Scar duration (years) 5.2 8.9

Sex (M:F) 13:7 16:4

Fitzpatrick skin type III (3) IV (14) V (3) III (4) IV (14) V (2)

There was no significant difference between two groups. Group

A = 1550 nm Er:Glass fractional laser, Group B = fractional

microneedle radiofrequency device.
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Figure 1 Serial photographs of representative atrophic acne scar patients treated with 1550 nm Er:Glass fractional laser (upper) and

fractional microneedle radiofrequency (lower). Both groups showed an acceptable improvement.

Figure 2 Evaluation of improvement using patient’s self-assess-

ments of percentage of improvement. The y-axis represents the

percentage of patients, and efficacy of treatment is expressed in a

five grade (from none to very good). The numbers of patients

within each grades is shown. Group A = 1550 nm Er:Glass frac-

tional laser, group B = fractional microneedle radiofrequency

device.

Figure 3 Evaluation of improvement using physician’s global

assessment (PGA). The y-axis represents the percentage of

patients, and efficacy of treatment is expressed in a five grade

(from none to very good). The numbers of patients within each

grades is shown. Group A = 1550 nm Er:Glass fractional laser,

group B = fractional microneedle radiofrequency device.
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Adverse effects

Patients experienced more pain in group A (VAS, 5.55

(�1.10) than group B (VAS, 4.70 (�1.08) during

treatment. The adverse events that occurred after

treatments were pain, erythema, edema, dryness, acne

vulgaris, and postinflammatory hyperpigmentation.

Second infection or hypertrophic scarring did not occur

in any patient. Two patients of postinflammatory

hyperpigmentation and two patients of induced acne

vulgaris occurred in group A. Overall, group B showed

fewer adverse events and had shorter downtime

(Table 2).

Discussion

Atrophic acne scars arise from the disorganized pro-

duction and deposition of collagen around inflamed fol-

licles resulting in visibly depressed scars.1,13

Involvement of the reticular dermis can result in

sinuses, ice-pick scars, boxcar scars, and rolling

scars.1,4,14 The appropriate treatment depends on the

types of scars present and various modalities, and com-

bined treatment is often needed to achieve good clini-

cal response. Therefore, it is important to use as many

methods as are available, while being cognizant of

their limitations and which procedures are best for

which type of scar.3–5,13,14

Several previous studies have demonstrated the good

clinical efficacy of fractional lasers in acne scars with

minimal adverse effects.9,15 Recently, subablative frac-

tional laser treatment is more popular with Asians.

Even allowing for methodological variability, nonabla-

tive fractional laser has an improvement range of

26–50%.15 Presently, a 25% reduction from baseline

ECCA grading scale was demonstrated. The improve-

ments of acne scarring in our study are comparable

with those of other fractional lasers. The results of this

Figure 4 Evaluation of acne scar improvement using ECCA grading scales. After 3 sessions of treatment, group A showed a larger

reduction of ECCA grading scale, although the difference was not statistically significant (P > 0.05). Group A = 1550 nm Er:Glass frac-

tional laser, group B = fractional microneedle radiofrequency device.
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study also show that treatment for boxcar scars is

more effective than that for ice-pick scar, consistent

with previous reports.6,8,15,16

FRM treatment shows good outcomes in improving

acne scars.12,17 Previous studies on wound healing

after FRM treatment demonstrated that radiofrequen-

cy thermal zones containing denatured collagen were

maintained in the reticular dermis for longer than

28 days after treatment, although new dermal tissue

partially replaced the zones.18,19 Various wound

healing genes are involved in dermal remodeling,

such as tropoelastin and procollagen, with their

activity steadily increasing until 28 days after the

procedure.19,20 Hence, FRM treatment of acne scar

produces slower developing improvement than FXL

treatment.

Presently, patient-judged satisfaction was greater

than physician evaluation of the outcome of FRM

treatment. FRM treatment could lead to only slight

changes in epidermal barrier function. The resulting

decreased pain and shorter downtime are advantages

compared with FXL. Additionally, as FRM treatment is

attributed to dermis remodeling and decline in sebum

productions, acne vulgaris is also reduced during treat-

ment.21

Adverse effects during treatment were infrequent.

The number of subjects with erythema, edema, and

dryness at each visit was significantly improved with-

out treatment. More patients complained of pain dur-

ing FXL treatment. The pain rarely persisted, but

could influence patient adherence. Although FXL

more effectively improved acne scars, patients were

more satisfied with the FRM approach. FRM treat-

ment had less downtime and fewer adverse effects

than FXL.

FXL showed postinflammatory hyperpigmentation

and acneiform eruption, while FRM did not. Serious

side effects such as secondary infection or hypertrophic

scarring were not observed in both groups. Patients

with Fitzpatrick skin types IV and V can have slightly

increased likelihood of postinflammatory hyperpigmen-

tation, which most commonly appears 1–4 weeks after

laser treatment.15 Because with this modality, only 5%

of the epidermis is affected compared to 10–70% with

fractional laser treatment; the absence of postinflam-

matory hyperpigmentation in the FRM group is consis-

tent with previous reports.10,12,17,22 The FRM device

may be used to treat acne scars for patients who previ-

ously experienced postinflammatory hyperpigmenta-

tion.

In conclusion, both 1550 nm Er:Glass FXL and

FRM devices are safe and effective methods of treat-

ment for acne scars. The 1550 nm Er:Glass fractional

laser is a more effective treatment for acne scars

without significant side effects. However, the FRM

device is a relatively good option for patients who are

sensitive to pain, and the treatment has a shorter

downtime.
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