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Abstract

BACKGROUND: Acne scarring is treatable by a variety of modzgit Ablative carbon dioxide laser (ACL), while exf
tive, is associated with undesirable side effect prefikewer modalities using the principles of frastibphotothermo-
lysis (FP) produce modest results than traditiaabon dioxide (C¢) lasers but with fewer side effects. A novel abla-
tive CO, laser device use a technique called ablativeifmaal resurfacing (AFR)combines C@ablation with a FP
system. This study was conducted to compare theaejf of Q-switched 1064-nm Nd: YAG laser and thiafractional
CG; laser in the treatment of patients with moderatgelvere acne scarring.

METHODS: Sixty four subjects with moderate to severe faa@ie scars were divided randomly into two grorsup
A received Q-Switched 1064-nm Nd: YAG laser andugr® received fractional CQaser. Two groups underwent
four session treatment with laser at one montinmate. Results were evaluated by patients basesibjective satisfac-
tion and physicians’ assessment and photo evafudjotwo blinded dermatologists. Assessments weétaimed at
baseline and at three and six months after fiealttnent.

RESULTS: Post-treatment side effects were mild and tramsierboth groups. According to subjective satistatct
(p = 0.01) and physicians’ assessment (p < 0.001), fracti@@ laser was significantly more effective than Q-
Switched 1064- nm Nd: YAG laser.

CONCLUSIONS: Fractional CO2 laser has the most significantotfé: the improvement of atrophic facial acne scars
compared with Q-Switched 1064-nm Nd: YAG laser.
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cne is a common disease affecting 80%
Aof individuals between 11 and 30 years
old and 5% of elderly people.12

Acne vulgaris is a multifactorial disease.?
Although the combination of hyperkeratiniza-
tion, sebum production and propionibacterium
acnes are the proposed factors, the principle
abnormality is comedone formation by hyper-
keratinization.45

Atrophic acne scar is one of the most dra-
matic consequences of inflammatory acne.t
Due to the fact that physical disfigurement and
psychological burden of these scars are notice-
able, patients frequently seek medical treat-
ment.”8 Although acne scarring was indeed a
complicated problem for the physicians, new
treatment techniques showed promising re-
sults.?
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Acne scars can be corrected through a varie-
ty of modalities, including soft tissue augmen-
tation,® deep chemical peels,112 surgical
treatment, dermabrasion!?, ablative and non-
ablative laser resurfacing.

Non-ablative laser such as the Q-switched
Nd: YAG laser (1064 nm) was shown to induce
wound healing via subtle thermal effect on the
dermis with little or no effect on the epider-
mis.15-19

The world of lasers undoubtedly has been
changed over the past 40 years. The arrival of
new models of ablative resurfacing lasers over
the past two decades, carbon dioxide and er-
bium marked an important turning point in
the treatment field for the acne scars by intro-
ducing more efficacy in comparison with non-
ablative lasers.20

This development creates vast new modali-
ties for both patients and physicians. In fact
these lasers cause collagen and elastin remode-
ling by removing the epidermis and varying
depth of dermis.2! However, ablative resurfac-
ing lasers are accompanied by conspicuously
lengthy recovery time and postoperative ery-
thema that last for weeks to months.22 In addi-
tion, these modalities may be associated with
permanent dyspigmentation especially in in-
dividuals with darker skin phenotypes.?

To overcome the above mentioned side ef-
fects, fractional laser resurfacing technique on
the basis of principle of fractional photother-
molysis has been introduced in 2003.2¢ These
new lasers were able to overcome the debili-
tating aspects of both ablative (side effects)
and nonablative (limited efficacy) lasers.?> In
fact, using columns of coagulation in a pix-
ilated pattern (microthermal zones) with no
destructive effect on the epidermis, not only
leaves intact skin between these tiny cores of
coagulation, also preserves the epidermis in-
tegrity.?

As a result, the healing time is more rapid
on the ground that two sources of healing exist
now (adnexa and skin margins around the mi-
crothermal zones).26 However, the use of abla-
tive lasers in a fractional mode was developed
in 2006.22 By this method, the enhanced effica-
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cy of ablative modalities combines the safety
with the reduced recovery period associated
with fractional photothermolysis.26

Several studies on comparison between
ACL and AFR have been performed. This
study is the first, to our knowledge, to measure
quantitatively the difference between the effi-
cacy of AFR and Q switched 1064 nm Nd: YAG
laser. Both have no significant adverse effects.
Also, the sample size was large to reach the
conclusion.

Methods

In this randomized blinded clinical trial, sixty
four subjects (skin type II-1V, aged 19-43 years)
presenting with moderate to severe atrophic
facial acne scars'were enrolled between March
2009 and October 2010. Grade of post-acne
scarring was determined with a qualitative
scarring grading system.?’

This study was initially approved by the
ethical committee of Isfahan University of
Medical Science. The research Project Number
was 388286. Written informed consent was
obtained from all participants before
enrollment.

The patients were divided into two different
treatment groups, using a table of random
numbers. Inclusion criteria included any type
of moderate to severe facial atrophic acne scar
(rolling, boxcar, ice pick). Patients with preg-
nancy, lactation, history of keloid formation,
immunosuppressant or isotretinoin use, and
filler substance injections or skin resurfacing
by dermabrasion or lasers within the preced-
ing 6 months were excluded from the study.?

32 patients were enrolled in each group. The
patients in group A received Q-Switched 1064-
nm Nd: YAG laser and the patients in group B
received fractional CO2 laser.

Each patient in group A received laser
treatment of the entire face by a single opera-
tor. A 1064-nm Q-switched Nd: YAG laser
(Venus 3, Input Voltage 22v/50Hz, April 2003,
Korea) was used with an average fluence of 2.5
J/cm?2, spot size: 7 mm. A total of 4 treatments
at 4-week intervals were administered (3 pass
in every session).
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In a similar way, each patient in group B
received laser treatment of the entire face by a
single operator. A fractional Co, laser (Pixel
Alma 10600nm) was used. A 3-pass treatment
was then performed using pulse width of 110
msec (on-time), 600 msec (off-time) and pulse
duration of 350 us. The diameter of each indi-
vidual MTZ was 350 um. A total of 4 treat-
ments at 4-week intervals were administered
(3 pass in every session).

Evaluation of the severity of acne scarring
was conducted by the optical imaging system
at baseline and 3 and 6 months after the fourth
treatment session. All digital photographs
were performed by a facial photo fixture using
a Canon Power shot G12 stand-off camera.

Assessments of the treatment areas using
comparative photographs were performed by
patient based satisfaction and two blinded
dermatologists, 3 and 6 months after the fourth
session of treatment. Then, the improvement of
acne scars was graded by a quartile grading
scale: less than 25%: mild, 25% to 50%: mod-
erate, 51% to 75%: good, and 76% to 100%: ex-
cellent response.?

The statistical analysis was done by SPSS
for Windows software (SPSS Inc., Chicago, IL,
USA, version 18.0) by using Chi-square, t-test,
Man-Whitney and Kruskal-Wallis analyses.
The significance level was set-at P value of less
than 0.05.

Results
Sixty-four subjects (100%) were completed four
treatment sessions and all of them were fol-
lowed for 6 months after the last session.

The mean age of patients was 26.3 + 5.5 years
in group A and 26.9 + 5.8 years in group B. 10
(21%) were male and 22 (69%) were female in
both groups. Demographic and baseline clinical
characteristics of patients (age, sex, and skin
type) were well balanced in two groups. Chi-
square and t-test revealed no significant differ-
ence between the two treatment groups for any
of these characteristics (p > 0.05).

The patients reported continuing clinical
improvement following each consecutive
treatment. Patient satisfaction surveys at the
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end of the study revealed that of patients in
group A, 25% (8 out of 32) rated themselves as
having less than 25% of overall improvement,
65.6% (21 out of 32) judged themselves as hav-
ing 25% to 50% improvement and 9.4% (3 out
of 32) rated improvement of 50% to 75%. No-
body reported improvement of more than 75%
(excellent).

Although the number of patients with mild
and moderate improvement reduced in group
B, there was an increase in the number of sub-
jects with more than 50% response.

Man-Whitney analysis revealed significant-
ly greater improvement of scars in patients of
group B (p-value = 0.01, Table 1).

Mean percent of scar improvement at six
months follow up was 46.6% in group B and
31.9% in group A. In other words, patients in
group B (95% confidence interval [CI] (39.87-
53.25, P-value = 0.01) more likely experienced
improvement than patients in group A (95%
CI28.02-35.73, p-value = 0.01).

In a similar manner, clinical improvement
was assessed by two blinded dermatologist.
Although their evaluation confirm greater effi-
cacy of fractional CO2 vs. Nd: YAG, Man-
Whitney test with P-value of 0.06 (Tablel).

We used Man Whitney test to evaluate dif-
ferences between the sexes in each group in the
percentages of improvement but there was no
statistically significant difference between
them (p > 0.05). Also, Kruskal-Wallis analysis
did not show meaningful difference among
skin types in each group in the percentages of
improvement (p > 0.05).

Immediate transient post-treatment burn-
ing was seen in all patients in group A that
resolved without any treatment. Mild post-
inflammatory hyperpigmentation, noted in
19.6% of subjects (n=6) in group A. This com-
plaint was transient and resolved sponta-
neously after 2-3 weeks. Although the burn-
ing sensation in patients of group B was more
severe, it did not remain more than some
hours. Almost the same as patients in group
A, post- inflammatory hyperpigmentation
lasting for 3 weeks was observed in 31.2% (10
subjects) of group B.
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Table 1. Patients and blinded investigators' evaluations of treatment
response
Laser Mild Moderate Good Excellent D value
*N (%) N (%) N (%) N (%)
Q-Switched o o o o
Patients' evalua- Laser 8 (25%) 21 (65.6%) 3 (9.4%) 0 (0%) 001
tions fraCtI'_c;r;Z'rCQ 4 (12.5%) 16 (50%) 11 (34%4) 1(3.1%)
Q-Switched o o o o
Blinded investiga- Laser 8 (25%) 20 (62.5%) 4 (12.5%) 0 (0%) >0.05
tors fra‘:tt‘;gi'rcq 6 (18.8%) 14 (43.8%) 11 (34.4%) 1 (3.1%)

*N shows number of patients in each group thasiflad according to the quartile grading scale

Discussion

Atrophic acne scarring occurs because of the
impaired resolution or healing of damaged
caused in and around pilosebaceous follicles
during active inflammation. These scars are
usually classified according to the shape and
depth as ice-pick, rolling, and boxcar scars;
they often involve deeper structures and draw
in surface layers to cause indention or atrophy.
Although laser skin resurfacing has revolutio-
nized the treatment of atrophic acne scars, they
still present a major therapeutic challenge.

Ablative laser resurfacing using CO, or Er:
YAG lasers has an efficacy of 25% to 90% for
treating acne scars and is considered the
“gold” standard. However, postoperative ery-
thema, infection, scarring, and pigmentary al-
teration are not uncommon complications. In
particular, postoperative hyperpigmentations,
although wusually transient, are relatively
common in patients with darker skin types.

On the other hand, nonablative lasers (e.g.,
the 585-nm PDL, the 1064- and 1,320-nm Nd:
YAG laser, and the 1,450-nm diode laser) are
known to ameliorate acne scar appearance by
stimulating collagen production and dermal
remodeling. Clinical improvements in scar ap-
pearances of 40% to 50% have been observed
following such nonablative laser treatments,
and minimal downtime and a low risk of ad-
verse events compensating for the lower effica-
cies of these modalities.?

In the present study to our knowledge we
provide the first clinical evidence that com-
pares the effectiveness of nonablativel064-nm
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in the treatment of atrophic acne scars.

No comparative study on the efficacy and
safety of fractional CO2 and Nd: YAG laser for
the treatment of acne scars has been previously
conducted. In our study, most of patients in
group A, judged themselves as having 25% to
50% improvement and 9.4% (3 out of 32) rated
improvement of 50% to 75%. Although num-
ber of patients with mild and moderate im-
provement reduced in group B, there was an
increase in the number of subjects with more
than 50% response.

Previous studies showed that Nd: YAG la-
ser was most effective at treating superficial
boxcar and rolling scars and was less effective
at treating deep boxcar, deep rolling, and ice-
pick scars.3031 In another study, Friedman et al.
treated eleven patients with mild to moderate
atrophic acne scarring with nonablative 1064-
nm Q-switched Nd: YAG laser. Improvement
increased to 23.3%, 31.6%, and 39.2% at 1, 3,
and 6 months after the fifth treatment, respec-
tively. Patients reported mild to moderate pain
with treatment. The only adverse effects noted
were transient erythema and mild pinpoint
petechiae. No dyspigmentation or scarring was
seen in any patient.3?

In our study, 31.9% improvement after six
months of treatment reported that was not
very much. In addition, we had post-
inflammatory hyperpigmentation in both
groups that improved after few weeks. Lack of
dyspigmentation in Friedman's study can be
due to patients' skin type that was I-IIL
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Badawi et al. evaluated the safety and effi-
cacy of a sub-millisecond 1,064 nm Nd: YAG
laser for the treatment of atrophic scarring in
22 patients. Degree of improvement was
graded using a four-point scale: 0=<25%,
1=25-50%, 2=51-75%, 3 =76-100%. Based on
blinded photo assessments by three indepen-
dent reviewers, clinically and statistically sig-
nificant median improvement of 2 in scarring,
2.3 in texture, and 2 in pigmentation were ob-
served (one-sample Wilcoxon signed rank test,
p <0.001).30

According to mounting evidences of this
study, fractional CO; laser is not only an effec-
tive method, also is safe because of short
downtime period and transient PIH lasting for
3 weeks at the maximum in 31.2% of subjects.
Previous studies confirmed our results.

In another study, Manuskiatti et al. eva-
luated the efficacy and safety of carbon-
dioxide ablative fractional resurfacing on
atrophic acne scars in 13 Asian individuals. Of
the subjects, 62% rated themselves as having at
least 50% improvement in their scars. Mild
post-inflammatory hyperpigmentation was the
most common adverse effect observed in 92%
of the subjects or 51% of treatment sessions,
and was completely resolved in an average of
5 weeks 33

Huang and his colleague studied the thera-
peutic effect, safety and risk of fractional resur-
facing with ablative laser in the treatment of
superficial scar. 88 cases of superficial scar, in-
cluding 66 cases of acne scar, 12 cases of burn
scar and 10 cases of other scars were treated.
All the patients were treated with Pixel (Er:
YAG 2940 nm, = 3 times), or Encore (Ultra-
pulse CO, 10600 nm, > 2 times), or a combina-
tion of Pixel and Encore (= 3 times).

The effective result was achieved in 80% of
the patients. Good effect was achieved in 50%
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of the patients. Persistent hyperpigmentation
was happened in one case with Encore treat-
ment, which relieved four months later. No
other complication was happened.?* The
above-mentioned studies performed in Asia
and had similar results to our investigation in
improvement rate and side effects.

The conjectural hypothesis that fractional
CO; laser yields such more positive results
than non-ablative lasers in the treatment of
acne scars is likely due to the fact that in these
lasers the enhanced efficacy of ablative modali-
ty is combined with the safety of fractional
photothermolysis. In spite of the fact that abla-
tive lasers by removing the epidermis and va-
rying depth of dermis cause collagen and elas-
tin remodeling, the epidermis integrity is pre-
served and thus, the adverse effects are re-
duced by fractional CO2 laser.?

In our study, according to subjects (p = 0.01)
and. investigators' evaluation, fractional CO;
laser was significantly more effective than Q-
Switched 1064-nm Nd: YAG laser.

The results were long lasting and continued
to the six-month follow-up, which confirmed
ongoing collagen remodeling after completion
of the laser treatment.

Conclusion

This prospective study outlined here sug-
gested that AFR using a combination of abla-
tive technology with fractional photothermoly-
sis provides an effective option for treatment
of moderate to severe acne scar with minimal
side effects.
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