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ABSTRACT

Background: Treatment of acne scars wi'.1 ablauv. rractional laser resurfacing has given good
improvement. But, data on Indian skin are ...utec A study comparing qualitative, quantitative,
and subjective assessments is also l¢ ckn > Aun: Our aim was to assess the improvement of
facial acne scars with Erbium-doped .1t um Aluminium Garnet (Er:YAG) 2940 nm fractional
laser resurfacing and its adverse cn« Sts .. 25 patients at a tertiary care teaching hospital.
Methods: All 25 patients receive * f ,ur i eatment sessions with Er:YAG fractional laser at
1-month interval. The laser pa aete.. were kept constant for each of the four sittings in all
patients. Qualitative and juan.' ..ve 1ssessments were done using Goodman and Barron
grading. Subjective ass~ssmc *in poicentage of improvement was also documented 1 month
after each session. Photot.  nhsw. /e taken before each treatment session and 1 month after
the final session. Two u' piasev. '2rmatologists performed independent clinical assessments
by comparing the photo, "ohs The kappa statistics was used to monitor the agreement
between the dermatolorists and patients. Results: Most patients (96%) showed atleast
fair improvement. Rolli g and superficial box scars showed higher significant improvement
when compared " .iu. ~e pick and deep box scars. Patient’s satisfaction of improvement was
higher when cc~ oared w physician’s observations. No serious adverse effects were noted
with exacerb~tion . ¢ acne lesions forming the majority. Conclusion: Ablative fractional
photothermnlys.. '~ both effective and safe treatment for atrophic acne scars in Indian skin.
Precisa evai 'ation o1 acne scar treatment can be done by taking consistent digital photographs.
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acne scarring but with suboptimal outcomes. Although
significant clinical improvements can be seen with

Atrophic scars are the derma. depiessions commonly
causedbythedestruction tcu.. : nafterinflammatory
acne.l" Many therapeuvtic n. ‘asures such as chemical
peeling,'?! subcision,”® armorasion,! fillers,® and
punch techniques®® na. * en performed to improve
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ablative lasers, adverse effects such as prolonged post-
procedure erythema” and dyspigmentation™ impede
their widespread use especially in patients with
darker skin. On the other hand, non-ablative lasers!®!
such as diode, Neodymium-doped Yttrium Aluminum
Garnet (Nd:YAG) and pulsed dye laser have better
safety profiles but lower efficacies. Fractional laser
resurfacing technique® was developed to address the
drawbacks of both ablative and non-ablative lasers.

However, data on the efficacy and adverse effects
of this novel resurfacing technique in Indian skin
are limited. Also a good clinical study comparing
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qualitative and quantitative assessments of pre- and
post-treatment photographs after standardizing them,
along with subjective assessment is lacking.

METHODS

Aim and objectives

Our aim and objectives were to assess the improvement
of acne scars quantitatively, qualitatively and
subjectively; then to estimate the improvement with
respect to duration, grade and type of acne scars. We
also wanted to look for the most common adverse
reactions and their incidence.

Study design

The study was designed as a clinical trial using
fractional laser resurfacing for the treatment of atrophic
facial acne scars in 25 patients from June 2010 to
October 2011. Patients diagnosed with atrophic acne
scarring aged 18 years or above were included. 7" nse
with known photosensitivity, pregnancy, lactat’ou,
keloidal tendency, use of oral retinoids in last
6 months, infections like herpes labialis, active acu..
illness in last 4 weeks, and unrealistic expecta’ ons
were excluded.

Ethical considerations

Awritten and signed informed explanatory . nsentwas
taken from all the patients before initia ion of therapy.
This clinical study was performed 1.. ~«. vruance with
the declaration of Helsinki after e ,prova. >y the ethic
committee of our hospital.

Laser treatment

All 25 patients received four <.~ - of laser treatment
at 1-month interval. Thev -vere ‘reated with fractional
ablative resurfacing modu'e usumg 2940 nm Er:YAG
handpiece. A cooling de ..~ 1. "ivering cold air was used
to reduce pain sens~tion during and after treatment.
Parameters for each ‘itting were kept constant in all
patients. First ar i -~econd sessions were performed
using 9 X 9 tips wih fluence of 1,200 and 1,400 m],
respectively. Third awn.. fourth sessions were performed
using 7 X 7 tips with fluence of 1,200 and 1,400 m]
respectively. Long pulse mode (2 Hz) was used for all
four sessions. Three passes in vertical, horizontal, and
oblique directions with upto 50% overlapping between
the adjacent pulses and stacking was done over scar
areas where five pulses were given in exactly same
place without moving the tip. Strict photoprotection
was advised as a routine and topical antibiotic—steroid
combination was applied for 3 days post-procedure.
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Assessment of efficacy

Qualitative assessment

Qualitative assessment was done using Goodman
and Barron (GB) qualitative global scarring grading
system*! which h' s 1. = grades viz., macular, mild,
moderate and sev. .

Quantitative as. essme 't

Quantitative as. -~ .aent was done using GB
quantitative global scarring grading system.['?
Different yprs of scars were given increasing scores
and mu'tip. ~d - epending on the number of scars in
each tyne .v'nga maximum score of 84.

Suk =c’ ve -~ .sessment

Tk~ pafe ts were asked to quantify their percentage

. fi apiovement 1 month after each treatment session

anu ‘' oir subjective assessment of improvement of
car. was also documented.

. otography assessment

We designed an instrument [Figure 1] in our workshop
to ensure that photographs were taken with identical
patient positioning, lighting, and camera settings.
Small inconsistencies with patient positioning were
corrected using image analysis software.

Serial photographs were assessed by two unbiased,
certified dermatologists. Physician evaluations and
patient satisfaction were graded on a four-point scale
viz., none, fair, good, and excellent improvement.

Assessment of safety

Subjects were instructed to report any cutaneous
side-effects including erythema, oozing, crusting,
dyschromia, scarring or secondary infection after
laser treatment. Patients were specifically asked
about immediate post-treatment sequelae and about
interference with daily activities in the post-treatment
period and report if any.

Statistical analysis

The results were statistically analyzed using SPSS
version 11.0 (SPSS, Inc., Chicago, IL, USA). Differences
were considered statistically significant when
p < 0.05. The kappa statistic was used as a measure of
agreement between physicians and patients.

RESULTS

Patient demographics
Atotal of 25 patients with acne scars of skin phototypes
IV-V participated in the study comprising of 15 males
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(60%) and 10 females (40%). They belonged to the age
group of 18-38 years. The duration of scars ranged
from as less as 6 months to 15 years. Most patients had
grade 4 acne scars constituting 48% (12 cases) of the

Figure 2: Digital photographs after . st, sc ~ond, third, and fourth
sittings
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Figure 3: Graph showing the percentage of improvement after
each sitting
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study population followed by grade 2 (seven cases),
grade 3 (six cases), and nil in grade 1. Superficial
box, deep box, rolling, ice pick scars were present
predominately in eight, seven, seven, and three cases,
respectively.

Estimation of in..oven._ 1t with respect to the type

of scar

Analysis of cova.. .ce was performed and results
were evalr~ted v-ing GB quantitative score-before
treatment val .e ¢ { 27.60 as covariate. The difference in
mean v~ 'ues ~~* ween rolling (16.7) and ice pick scars
(20.54) ~* _r « 1justing for the GB-before scores at 27.6
was 5w isticady significant (p =0.028). The superficial
box (76.1%) also showed a statistically significant
5 - 9.Uou) difference in the mean as compared to
Le 1ce Hick scars [Table 1]. There was no statistically
sieniuicant difference in the mean values between
deer box (17.86) and ice pick scars (p =0.095).

There was no statistically significant variation of
improvement with respect to duration as well as grade
of acne scars.

Comparison of patient satisfaction between sittings
The patient’s satisfaction between first, second, third,
and fourth sittings [Figure 2] was computed using
general linear model. Higher significant improvement
was seen after the third sitting with the mean
improvement in the GB quantitative score increasing
to 15.8 after third sitting [Table 2]. The graph [Figure 3]
shows the steep increase in improvement after the
third sitting.

Table 1: Goodman Barron - after treatment scores: using
Goodman Barron - before treatment value of 27.60 as covariate

Scartype GB score after treatment P value
Rolling 16.70 0.028
Superficial box 16.18 0.030
Deep box 17.86 0.095
Ice pick 20.54 -

GB: Goodman Barron grading score

Table 2: Mean improvement in the Goodman Barron
quantitative scores after each sitting

Treatment Improvement Improvement cumulative
sessions mean mean
1st sitting 12.2 12.2
2 sitting 11.6 23.8
31 sitting 15.8 39.6
41 sitting 124 52.0
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Comparison of patient’s satisfaction and inter-observer
variation

Patient’s satisfaction scores were higher in comparison
to both observers’ rating with a relatively higher
proportion of improvement grading in the good and
excellent categories [Table 3]. The kappa statistic was
used to monitor the agreement between observers,
patient and observer-1, and patient and observer-2. The
observers [Figure 4] showed statistically significant
[Table 4] substantial agreement between each other
(k=0.61-0.8), whereas the patient’s agreement with
observer-1 and observer-2 was only slight (k=0-0.2).

Adverse reactions

Most common side-effect seen after 100 sittings
(25 patients X 4 sittings each) of Er:YAG 2940nm
fractional laser resurfacing was exacerbation of acne
lesions (13%) which was treated with oral antibiotics.
Post-treatment pigmentation was seen only in 2% and wa
effectively treated with demelanizing creams. Proloy,, ~d
crusting (more than 7 days) was seen after 3% o’ the
sittings. None of the patients had prolonged eryth. na
(more than 4 days) after undergoing treatment sessir ns.
The mean erythema duration was less than 2 day. and
mean crusting was around 5 days in all sittin ;s [ 1. e 5].
Figure 5 shows the appearance immediaic’ - after the
laser treatment showing the stamping effec ~fpixc” laser,
1 day post-treatment showing erythem. ', 3 aa_ 5 post-
treatment showing crusting, and » '~vs =~ ' reatment
with complete clearance of erythen~ an.. -rusting.

DISCUSSION

Resurfacing lasers date bac *~ 180s using ablative
carbondioxide lasers,™! which ~re based on the theory

Figure 4: Patient, observer-1, and observer-2 agreed good
(50-75%) improvement (a) before treatment (b) after treatment
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of selective photothermolysis.*¥ Non-ablative lasers
were developed to combat the side-effect profiles
of ablative lasers but had unpredictable efficacy.
Fractional photothermolysis (FP) was devised by
Manstein and colle igues  ~ 2004.1"°! The results of first
fractional non-ablaw. ~laser (1,550 nm Er:glass laser)¢!
were still uns¢ .isfactory. The need for better results
led to the con “~ina* on of the theory of FP and
laser technologies ablative

ablative producing

fractional res arfacing™” to address the drawbacks

of both ' latiie and non-ablative lasers, thus
“~ble 3: Grading of improvement by patient
and observers
" npr: vement (%) Patient Observer-1 Observer-2
No 2 (0 5) 1 1 2
F~*- (26-50) 14 19 17
Gooc (51-75) 7 5 6
~xcellent (76-100) 3 0 0
Table 4: Kappa statistic analysis
Comparison K value P value
Observer-1 vs. observer-2 0.628 0.006
Observer-1 vs. patient 0.123 0.538
Observer-2 vs. patient 0.038 0.835

Table 5: Mean erythema and crusting after each sitting

Treatment Mean erythema duration Mean crusting duration
sessions (in days) (in days)

18t sitting 1.28 4.68

2 sitting 1.40 4.68

3" sitting 1.60 5.16

4t sitting 1.50 4.84

Figure 5: Sequence of events post- laser treatment: (a) Immediate
post laser, (b) 1 day post laser, (c) 3 days post laser, (d) 7 days
post laser
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considered “the best of both worlds.” The principle
of FP is targeting water as a chromophore. Water-
rich targets in skin include epidermal keratinocytes,
collagen and blood vessels.*® FP involves the
application of multiple beams of pixilated light
producing microscopic treatment zones.'® Thermal
damage initiates a biological signaling cascade!*”
leading to increased expression of heat shock protein
which causes upregulation of transforming growth
factor beta, a facilitator of collagen synthesis.?!
Healing is faster since most of the surrounding tissue
is spared from thermal damage with replacement of
epidermis and expulsion of microscopic exudative
necrotic debris, composed of elastin and melanin.?*

This study demonstrates that Er:YAG 2940 nm
fractional resurfacing laser effectively improves acne
scars with minimal downtime and a low risk of adverse
reactions. After four treatments with Er:YAG 2940 nr
fractional laser, 24 out of 25 subjects rated themse. -s
as having at least 25-50% overall satisfaction w’.ich
was similar to the physicians’ grading. This observa. "n
was consistent with the finding of fractional lase in
darker skin types by Manuskiatti et al.,*® Hu et « +.,[*%
Alster et al.,’® and Mahmoud et al.?® The di. “ence
in agreement was noticed when observing e numper
of patients reporting more than 50% mpro. ment
(good to excellent) as compared witl the ¢ -ervers’
rating. Forty percent of the subj. ‘< n i~~~ good to
excellent improvement as opposed to 1-24% in the
observers. Patients felt better pro ab’, “ecause of the
additional benefits of fractional laser n decreasing
pigmentation, decreasing fine ‘ines, <kin tightening,
and pore reduction. This i the ‘sason why though
the patients had only a fair 1."provement after pixel
laser, they felt the lasc’s ¢.” acy to be good or

~e

Figure 6: Post-inflammatory hyper pigmentation
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excellent. Twelve percent of the patients reported
excellent improvement with the highest being 85%
improvement.

Post-inflammatory aypc ~igmentation (PIH) was the
most common siac ~ffect as observed by Manuskiatti
et al® in 92 ,70 pau.ats. In our experience, PIH
[Figure 6] was ~w (2'5) in Er:YAG ablative fractional
resurfacing, suggesuug that it can be safely performed
in Indian '~ Ou findings were consistent with that
observed vy Hu et al.,*”! where also the incidence
of PIH was 1c.., seen only in 3% of the cases in 34
patients ..1th Fitzpatrick skin types III and IV using
abl: ave fracuonal Er:YAG laser. Downtime was also
accept ble in our study with mean value less than
" da sin all four sittings. Prolonged erythema was seen
ii. onf of the sittings and only 3% showed prolonged
o .~ting. Exacerbation of acne lesions [Figure 7] was
the nost common adverse effect of fractional laser in

~r study which developed after 13% of the sittings
which could be due to the steroid-antibiotic cream
used for 3 days after treatment. This was comparable
to the observations by Hu et al.*”! in his study of 34
patients using Er:YAG laser for atrophic facial acne
scars in Asian skin where acne eruption was seen in
24.2% of patients.

CONCLUSION

Ninety-six percent of the subjects rated themselves
as having at least fair improvement. Rolling and
superficial box scars showed higher significant
improvement when compared to ice pick and deep
box scars. Patient’s satisfaction of improvement was
higher when compared to physician’s observations
and it increased markedly after third sitting. Incidence

Figure 7: Exacerbation of acne lesions
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of adverse effects post-laser was very less and period
of recovery was also not prolonged. Thus, the results
of this study support the use of FP for the safe and
effective treatment of atrophic facial acne scars.

FUTURE RECOMMENDATIONS

As improvement in patient rating increases markedly
after third sitting and incidence of side-effects was
minimal even in type V skin, we recommend future
studies to start with the fluence of third sitting over
scar area and regular protocol on rest of the face similar
to spot peels for melasma where higher concentration
is used over pigmented area and lower concentration
over the rest of the face. As the improvement was
increasing with every sitting, we also recommend
further studies to be undertaken with more treatment
sessions.
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