Low-Fluence Q-Switched Neodymium-Doped Yttrium
Aluminum Garnet Laser for Melasma with Pre- or
Post-Treatment Triple Combination Cream
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BACKGROUND Topical triple combination (TC) treatment is considered the primary approach to me-
lasma. Recently, collimated low-fluence 1,064-nm Q-switched neodymium-doped yttrium aluminum
garnet (Nd:YAG) laser treatment has attracted attention as an alternative approach.

OBJECTIVES To compare the clinical efficacy and adverse effects of low-fluence Q-switched Nd:YAG
laser when performed before and after treatment with topical TC using a split-face crossover design.

METHODS Thirteen patients with melasma received topical treatment with TC cream or 1,064-nm Q-
switched Nd:YAG laser treatment on opposite sides of the face for 8 weeks, and then treatments were
reversed for 8 weeks. Responses were evaluated using the Melasma Area and Severity Index scoring
system, spectrophotometry measurements, and a subjective self-assessment method.

RESULTS After 16 weeks, better results were seen in subjective assessments when laser treatment was
used after 8 weeks of topical TC treatment than before usage of TC. There were no significant adverse
effects with the laser treatments.

CONCLUSIONS Laser treatment after topical TC cream was found to be safer and more effective than
the post-treatment use of topical agents.

The authors have indicated no significant interest with commercial supporters.

Topical TC treatment is considered the first-line

therapy for melasma based on clinical evidence.®™®

D 1 elasma is an acquired pigmentary disorder

that results in localized hyperpigmentation,

1,2

commonly found in facial skin and in women. Nevertheless, low response to treatment, a high risk

Although the pathogenesis of melasma has been of recurrence, and the possibility of skin irritation
studied, its cause and pathological mechanisms are  have been associated with its use.?

not clearly understood.>™ Various methods are used

to treat the condition, such as the use of sun block
agents and avoidance of exposure to the sun, but

these methods are not definitive.>’

Tri-luma cream (Galderma Laboratories LP, Fort
Worth, TX), which contains 4% hydroquinone
(HQ), 0.05% tretinoin, and 0.01% fluocinolone
acetonide, is a fixed, stable, commercially available
triple combination (TC) cream.®’ Several authors

have shown TC cream to be safe and effective.®™

Chemical peels or laser treatments offer a secondary
option for cases that fail to respond to topical
treatment or in severe cases of melasma,” "> but laser
treatment has reportedly failed to treat melasma in
many cases because of inflammation and consequent
pigmentation and causes excessive thermal damage
at high fluences.'® Recently, “laser toning” treatment
was introduced that uses a collimated low-fluence
1,064-nm Q-switched neodymium-doped yttrium
aluminum garnet (Nd:YAG) laser (Spectra VRMIII,
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Lutronic Corp., Seoul, Korea).”!! This laser treat-
ment minimizes thermal damage by using top-hat
beam mode, short pulse width, high peak power, and
low fluence. With high efficacy and good clinical
results, laser treatment is gaining more attention and

interest in the market.”>!%!S

Although topical and laser treatments are the most
frequently used modalities for the treatment of
melasma, there are no studies using them in combi-
nation or comparing them. The objective of this
study was to compare the clinical efficacy and ad-
verse effects of laser treatment when used before and
after topical TC.

Subjects and Methods
Study Subjects

Thirteen patients with melasma participated in this
randomized, controlled, split-face study from Janu-
ary 2008 to March 2009. Patients’ ages ranged from
28 to 53 (mean 43); 12 patients were female, and one
was male. Five had Fitzpatrick skin type III, and
eight had type IV (Table 1). All patients were
healthy, and none had any dermatologic, endocri-
nologic, hepatic, or any other disorder except for

melasma. Only patients with symmetrically distrib-
uted melasma on the face were enrolled in this study.
Patients who had previously undergone more than 6
months of treatment for melasma or were

pregnant or lactating were excluded. Patients were
instructed not to use any other form of treatment or
functional cosmetic during the 16-week study
period. All patients provided informed consent and
fully understood the purpose of this study.

Treatment Methods

The TC cream, Tri-luma, was applied every night to
one side of the face (group A) for 8 weeks. If skin
irritation symptoms developed, such as erythema, a
burning sensation, or desquamation, treatment fre-
quency was reduced, and daily application resumed
when symptoms subsided. Group B started with
laser treatment and was treated with a collimated, 5-
to 7-ns pulse width, 1,064-nm Q-switched Nd:YAG
laser weekly for 8 weeks. A single physician per-
formed the laser treatments using a collimation hand
piece with a 1,064-nm wavelength, a 7-mm spot size,
a fluence of 1.6 to 2.0 J/cm?, and two passes per
treatment session. After the initial 8-week period,
treatments were reversed; that is, previously TC

TABLE 1. Patient Demographic Data and Melasma Area and Severity Index Score Changes in the Two

Study Groups

Group A Group B

Patient Sex/ Initial After 8 After 16 Initial After 8 After 16
Number  Age Score Weeks Weeks Score Weeks Weeks

1 F/38 0.95 0.65 0.3 0.95 0.3 0.65

2 F/28 0.9 1.2 0.3 0.9 0.3 0.3

3 F/45 8.4 8.4 8.4 8.4 8.4 8.4

4 F/45 3 0.9 0.6 3 0 1.8

5 F/41 0.6 0.3 0 0.6 0 0

6 F/38 5.05 8.55 0.9 3.15 0.3 3.15

7 M/53 12.4 12.4 12.4 12.4 12.4 12.4

8 F/50 3.6 0 0 3.6 0 0

9 F/40 1.8 0.3 0 1.8 0 0.3
10 F/43 3.6 4.5 4 3.6 0.3 0.9
11 F/53 1.8 0.6 0.3 1.8 0.6 0.3
12 F/43 1.2 0 0 1.2 0 0.3
13 F/45 1.2 1.2 0 0.2 0 0.3
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cream—treated sides were treated with the laser
(group A) for 8 weeks, and TC cream was applied
for 8 weeks to previously laser-treated sides (group
B) (Figure 1).

TC cream was applied after washing and at least 30
minutes before bedtime. After laser treatment, ste-
roid ointment (Dermatop-oint, prednicarbate
0.1%(Dermatop Ointment, prednicarbate 0.1%,
Dermik Laboratories, Bridgewater, NJ)) was applied
to reduce inflammation. A sunscreen with sun pro-
tection factor of 50 and UVA and UVB protection
and moisturizer were provided for daily use. Pro-
tective clothing and the avoidance of direct facial
exposure to the sun was recommended.

Efficacy Assessments

Responses to treatments and adverse effects were
evaluated weekly throughout the 16-week treatment
period. A single physician performed all efficacy as-
sessments. Clinical images were taken using a Sony
digital camera (DSC-F828, Sony, Tokyo, Japan). The
Melasma Area and Severity Index (MASI) scoring
system was used to score facial sides. In addition, a
spectrophotometer (CM-2006D, Minolta, Tokyo,
Japan) was used to measure skin color and bright-
ness using L*, a*, b*, and AE*ab values. Measure-
ments were obtained in triplicate, and values

were averaged. Patients were also requested to
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self-evaluate treatment progress based on a clinical
image evaluation during an interview. Responses
were graded as worse, no change, improved
(<50%), much improved (>50%), and cleared state
(complete disappearance of melasma).

A single physician conducted long-term follow-up
(11 months after treatment cessation) over the tele-
phone using patients’ subjective grades.

Statistical Analysis

Statistical analyses were performed using SYSTAT
11.0 software (SYSTAT, Richmond, CA). MASI
scores and spectrophotometer measurements (L*, a*,
b*, and AE*ab values) were analyzed using the
nonparametric Wilcoxon signed-rank test for paired
data. The subjective self-assessment data were ana-
lyzed using correspondence analysis. P <.05 was
accepted as significant.

Results
MASI Score

MASI scores in group A (TC cream followed by laser
treatment) reduced from 3.42 4+ 3.46 to 3.0 + 4.14
after 8 weeks of TC treatment (p>.05) and then to
2.09 + 3.92 after an additional 8 weeks of laser
treatment (p <.05) (Tables 1 and 2). Overall

Figure 1. Clinical photograph showing the treatment methods. (A) Split faces were assigned randomly. (B) Laser and triple
combination cream treatment were administered to opposite sides of the face for 8 weeks. (C) Treatment sides were

subsequently reversed for an additional 8 weeks.
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TABLE 2. Summary of Changes in Melasma Area and Severity Index Scores and L* and AE*ab Values in

the Two Study Groups

Group A Group B
After 8 After 16 After 8 After 16
Initial Weeks Weeks Initial Weeks Weeks
MASI score 3.42 + 3.46 3.00 + 4.14 2.09 + 3.92* 3.20 +3.49 1.74 + 3.93* 2.22 + 3.82*
L* value 58.57 + 4.03 58.74 + 4.45 60.78 + 4.44% 58.63 + 4.63 59.71 + 4.80 59.10 + 5.37
AE*ab value 5.62 + 3.01 5.51 +2.92 3.86 + 2.37 4.96 + 4.00 4.69 + 2.45 5.28 + 2.70

*p<.05, The statistical significance after 16 weeks is evaluated between the result of 8 and 16 weeks.

improvement for group A during the 16-week treat-
ment period was statistically significant (p <.05). In
group B, MASI scores dramatically reduced from an
initial score of 3.20 + 3.49 to 1.74 4 3.93 after 8
weeks of laser treatment (p <.05) and increased to
2.22 + 3.82 after an additional 8 weeks of TC
treatment (p <.05) (Tables 1 and 2). Although the
MASI score increased during the additional 8 weeks,
the overall improvement was statistically significant
(p<.05).

Comparison of the two modalities during each pe-
riod showed that laser treatment was more effective
than TC treatment (p <.05). During the additional 8
weeks, most of the patients who developed poor
responses after TC treatment improved after laser
treatment (Figure 2). MASI scores increased in seven
patients in group B after TC treatment (Figure 3).

Although the difference in overall improvement
between the two groups was statistically nonsignif-
icant (p>.05), this might have been due to a

small sample size.

Spectrophotometer Measurements

L* represents brightness; a higher L* reflects a
brighter skin tone. L* in group A remained almost
unchanged after 8 weeks of TC treatment

(58.57 4+ 4.03 to 58.74 + 4.45) (p>.05), but after 8
weeks of laser treatment, it increased significantly to
60.78 + 4.44 (p<.05). Overall improvement in
group A during the 16-week treatment period was
statistically significant (p <.05). Conversely, L* in
group B increased from 58.63 + 4.63 to

59.71 4+ 4.80 after 8 weeks of laser treatment
(p>.05), although after an additional 8 weeks of TC

Figure 2. In the photograph, the right side was aggravated after 8 weeks of triple combination (TC) cream treatment, whereas
the left side was almost cleared by laser treatment. After 16 weeks, the aggravated right side had been cleared by laser
treatment, and no recurrence had occurred on the left side after TC cream treatment. (A) Before treatment, (B) after 8 weeks,

and (C) after 16 weeks.
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Figure 3. This melasma lesion was mostly cleared by 8 weeks of laser treatment, but the lesion was aggravated after an
additional 8 weeks on triple combination (TC) cream. (A) Before treatment, (B) after 8 weeks of laser treatment, and (C) after

an additional 8 weeks of TC cream treatment.

treatment, it fell to 59.10 + 5.37 (p>.05). In
contrast to group A, overall improvement was
statistically nonsignificant (p>.05).

Comparison of the two modalities during each pe-
riod showed that the laser treatment was more ef-
fective than TC cream in the additional 8 weeks of
treatment (p <.05). Although the difference in over-
all improvement between the two groups was sta-
tistically nonsignificant (p>.05), that might have
been due to small sample size.

AE*ab values quantify overall color differences;
lower AE*ab values means there is less of a differ-
ence between melasma lesions and normal facial
skin. The mean AE*ab value for group A fell mar-
ginally from 5.62 4+ 3.01 to 5.51 + 2.92 after 8
weeks of TC treatment (p >.05) and fell significantly
to 3.86 + 2.37 after an additional 8 weeks of laser
treatment (p>.05). In group B, the mean AE*ab
reduced significantly from 4.96 + 4.00 to

4.69 + 2.45 after 8 weeks of laser treatments
(p>.05) and increased to 5.28 4+ 2.70 after an ad-
ditional 8 weeks of TC cream treatment (p >.035)
(Table 2). The statistical significances were the same
as the results from L*.

Subjective Assessment

After the initial 8 weeks of TC treatment, 3 patients
in group A showed aggravation (23%, patients 2, 6,

10), two showed no response (15%, patients 3, 7),
four showed improvement (32%, patients 1, 5, 9,
11), two showed much improvement (15%, patients
4, 13), and two achieved a cleared state (15%,
patients 8, 12). Similarly, after 8 weeks of laser
treatment (0%), none of the patients in group B
showed aggravation (0%), two had no response
(15%, patients 3, 7), one showed improvement (8%,
patient 1), three showed much improvement (32%,

patients 2, 6, 10, 11), and six achieved a cleared state
(45%, patients 4, 5, 8, 9, 12, 13).

After an additional 8 weeks of treatment, no patients
in group A showed aggravation (0%), two had no
response (15%, patients 3, 7), three showed im-
provement (23%, patients 1, 4, 10), three showed
much improvement (23 %, patients 2, 6, 11), and five
achieved a cleared state (39%, patients 5, 8, 9, 12,
13). Similarly, seven patients in group B showed
aggravation (55%, patients 1, 4, 6, 9, 10, 12, 13),
three had no response (23 %, patients 2, 3, 7), one
showed improvement (7%, patients 11), none
showed much improvement (0%), and two achieved
a cleared state (15%, patients 5, 8) (Table 3).

The interpretation of correspondence analysis is
based on the interpoint distances. The proximity
between two points means that they are similar.
Results from the correspondence analysis for the
initial 8 weeks showed that A8 (group A) in the left
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TABLE 3. Results of Patients’ Subjective Self-Assessments

n (%)

Group A

Group B

After 8 Weeks

After 16 Weeks

After 8 Weeks After 16 Weeks

Worse 3(23) 0 (0)

No change 2 (15) 2 (15)
Improved 4 (32) 3(23)
Much improved 2 (15) 3(23)
Completely improved 2 (15) 5 (39)

0 (0) 7 (55)
2 (15) 3 (23)
1(7) 1(7)
3 (23) 0 (0)
6 (45) 2 (15)

figure was close to “improved” in the right

figure and B8 (group B) was close to “completely
improved” in the right figure. In the same

method, after 16 weeks, group A was close to
“much improved” and group B was close to “worse”
(Figure 4). Collectively, laser treatment with a
pretreatment of TC cream was significantly more
effective than post-treatment use of TC cream.

In addition, aggravation was only observed for

TC treatment.

Recurrence and Adverse Effects

After 8 weeks of initial treatment, the conditions of
three patients (23%) worsened in group A; no pa-
tient worsened in group B after the initial 8 weeks of
laser treatment (Figure 2). After an additional 8
weeks of treatment, all patients in group A, except
two who showed no response, showed improvement
(Figure 5). In group B, only two of six patients
cleared by laser treatment were maintained without

Symmatncal Mormalization

oAl |

M6

Dimansien 2

Dimension 2

recurrence, the other four showed partial recurrence
(Figure 3). Of the five partially improved patients
in group B after laser treatment, only one showed
more improvement after TC treatment, and one
patient was maintained by TC without recurrence.
Three patients worsened on TC. In general,

laser treatment maintained the conditions of the
majority of patients in group A, whereas it did

not maintain the conditions of the majority of pa-
tients in group B.

In terms of TC application, the most severe adverse
effect was aggravation of the melasma, which de-
veloped in three patients. Four patients experienced
irritation after TC application, which was controlled
by extending intervals between applications for a
period of time. No other complications occurred.
The adverse effects that occurred after laser treat-
ment were mild pain and erythema. Punctate
leucoderma and postinflammatory hypopigment-
ation did not occur in any patient.
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Figure 4. Correspondence analysis of subjective assessments. A8, Subjective assessment after initial 8 weeks in group A.
A16, Subjective assessment after additional 8 weeks in group A. B8, Subjective assessment after initial 8 weeks in group B.
B16, Subjective assessment after additional 8 weeks in group B.
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Figure5. This patient showed partial improvement after 8 weeks on triple combination (TC) cream, but after an additional 8
weeks of laser treatment, the lesion totally cleared. (A) Before treatment, (B) after 8 weeks of TC treatment, and (C) after an

additional 8 weeks of laser treatment.

Results from long-term follow-up 11 months after
treatment cessation revealed complete remission in
two patients (patients 5, 8, cure at cessation of
treatments) and no overall improvement in two
(patients 3, 7). The other nine patients showed
mildly worse conditions than at treatment cessation,
but no patient showed deterioration from his or her
initial condition.

Discussion

Many therapeutic approaches have been used to
treat melasma, but protection of the skin from
ultraviolet radiation remains one of the most im-
portant managements.”® These treatments include
hypopigmenting agents, chemical peels, dermabra-
sion, and laser treatments.>*~"> The most frequently
used topical bleaching agent is HQ. Several studies
have reported good efficacy for topical HQ therapy.
HQ is commercially available in concentrations from
2% to 5%,° but HQ monotherapy has also been
reported to be relatively ineffective and to have a
high recurrence rate.>'® In 1975, Kligman and Willis
published an impressive study on the use of a topical
combination therapy (5% HQ, 0.1% tretinoin, and
0.1% dexamethasone) for the depigmentation of
skin.!” Several articles subsequently proposed vari-
ous other combination therapies for melasma®®%1?
that were usually based on topical formulations

containing HQ and tretinoin. Several studies have
reported that the efficacies of these topical therapies
vary from approximately 40% to 80% and that they
had many shortcomings, such as a lack of objective
spectrophotometry data or lack of long-term follow-
up.®™ A stable TC therapy (Tri-luma cream) con-
sisting of 4% HQ, 0.05% tretinoin, and 0.01%
fluocinolone acetonide was recently developed.®’
The studies using this new TC cream have showed
that 8 weeks of treatment is effective and that there
are no significant adverse effects.””*! The 8-week
duration of the TC treatment in our study was based
on these findings. In long-term use, this cream
achieved improvement in 76% of patients with me-
lasma after 6 months and of 97% after 12 months;”
mild adverse effects were reported in 57% of cases.®
Few articles have addressed recurrence and adverse
effects after TC therapy as compared with other
topical therapies and chemical peeling, but no stud-
ies using a combination method or comparison of
both modalities has been reported.®'®

Despite the primary use of TC cream in practice, its
efficacy is unsatisfactory because of low long-term
adherence and the aggravated conditions reported in
some cases. Furthermore, the methodological limi-
tations of topical treatments are well known. From
2005, several attempts to mechanically remove
melanin or destroy melanosomes have been made
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using lasers in melasma. Lasers are pigment selective
at 510-, 694-, 755-, and 1,064-nm wave-

lengths, 102223

although the 1,064-nm laser is con-
sidered the most suitable in terms of dermal pigment
treatment.”' 23 However, the fluence used in

these earlier studies was too high, and thus they
caused predicable complications. In 2005, a new
laser that provides fractional photothermolysis was
used for melasma treatment, but no randomized
controlled trial has been reported on this treatment
method.”* “Laser toning,” which uses a collimated
low-fluence 1,064-nm Q-switched Nd:YAG laser,
has been recently introduced for the treatment of
melasma. This laser treatment minimizes thermal
damage by using top-hat beam mode, short pulse
width, high peak power, and low fluence.”'! How-
ever, although laser toning is commonly used in
Asian practice, the exact mechanism involved is not
well understood.

In this study, we compared two different combina-
tion methods: TC treatment followed by laser treat-
ment and laser treatment followed by TC treatment.
A follow-up was conducted 11 months after treat-
ment discontinuation. The most notable finding of
this study was that group A (TC treatment followed
by laser treatment) showed a better outcome after 16
weeks of treatment. Compared with group B, the
MASI and spectrophotometer results in group A
improved more in six patients, stayed the same in
four patients, and were more aggravated in one
patient. This result was supported only by corre-
spondence analysis of the subjective assessment. The
MASI score results and spectrophotometer mea-
surements were statistically nonsignificant, although
this nonsignificance might be due to a small sample
size. The required sample size to satisfy statistical
significance is at least 200 subjects and was a lim-
itation of this study. Another notable finding was
that laser treatment was found to be more effective
than TC cream. The pre- to post-TC treatment MASI
score was 0.42 in the initial 8 weeks, whereas it was
1.46 after laser treatment. Furthermore, 45% of the
patients in group B showed complete resolution after
initial laser treatment, which was three times more

DERMATOLOGIC SURGERY

than the 15% (2 patients) after initial TC treatment.
This result was supported by the MASI score in the
initial and additional 8 weeks of treatment and
spectrophotometer measurements of the additional 8
weeks (p<.035). The last finding is that no aggrava-
tion was observed after initial laser treatment,
whereas three cases (23%) showed aggravation after
the initial TC treatment. Furthermore, all three ag-
gravated patients improved on subsequent laser
treatment, which also improved the conditions of
patients that showed partial response to TC treat-
ment. On the other hand, the majority of cases in
group B showed lesion recurrence or worsening after
TC administration, whereas three patients in group
A failed to respond to TC improvement after laser
treatment.

Long-term follow-up results 11 months after treat-
ment cessation revealed a cleared state in two pa-
tients and mild aggravation in nine patients. Patients
said that recurrence occurred within 3 months after
treatments. The two cleared patients had malar type
melasma and Fitzpatrick skin type III, which is a
bright skin type in Asian people. There was little
irritation after TC treatment and little erythema or
edema after laser treatment.

It has been reported that laser treatments cause ad-
verse effects, such as punctuate leucoderma, a seri-
ous cosmetic problem,'® but we found that we can
prevent this problem by using a low-fluence laser. In
the present study, long-term follow-up showed no
significant adverse effects. Variable clinical response
and recurrence are probably due to factors such as
skin sensitivity, telangiectasia, inflammation, and
erythema after laser treatment.”

Melasma is classified as epidermal, dermal, or
mixed.***%5 Various methods, such as Wood’s lamp
examination, skin stretch measurements, and biopsy,
have been used to attempt to differentiate these
types, but they are difficult to differentiate clini-
cally.?® Epidermal-type melasma usually responds
well to topical treatment, whereas the dermal and
mixed types respond poorly and have high



2728 and thus, treatment methods

recurrence rates,
should be tailored to the melasma type. However, the
majority of patients with melasma are of the

mixed type, and therefore combined modalities

are recommended. In the present study, it was found
that TC cream monotherapy is limited and that

the combination method is necessary for

treatment of melasma. Our findings also showed
that maintenance therapy is required to prevent
recurrence.

In conclusion, the strongest feature of the present
study is that it is the first to study combination
treatment methods and comparison of TC cream
treatment and collimated low-fluence 1,064-nm Q-
switched Nd:YAG laser treatment using objective
data and long-term follow-up findings. Laser
treatment using a collimated low-fluence Q-switched
Nd:YAG laser is safe and effective. The combination
method of laser treatment after 8 weeks of TC
promises to be one of the most effective methods for
the treatment of melasma. Furthermore, our
findings show that laser treatment should be con-
sidered in melasma cases resistant to TC or that fail
to respond to TC.
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