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Nd: YAG non-ablative fractionated
followed by intense pulsed light

Paulo Rowilson Cunha*, Clovis Antonio Lopes Pinto†,

Camila Bonati Mattos*, Dayane Peverari Cabrini*

& Joana Lugli Tolosa‡

*Dermatology Department, Jundia�ı Medical School, †Pathotology
Department, Jundia�ı Medical School and ‡Jundia�ı Medical School, Sao
Paulo, Brazil

ABSTRACT: The purpose of our study was to verify the results of the association of Q-switched Nd:
YAG non-ablative fractionated with intense pulsed light, in order to treat patients with refractory
melasma. The combination of these two devices seems to be the best treatment to combat
hyperpigmentation produced by melasma, with low occurrence of side effects, which may be justified
by the selective photothermolysis at subcellular level.
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Introduction

Melasma is a common hyperpigmentation disor-
der that affects millions of people worldwide (1).
The exact pathogenesis of melasma is unknown
to date, but is believed to be associated with
multifactorial etiology (1–7).

In general, pigmented lesions are characterized
histologically depending on the part of the skin
where the pigment lies, and can be grouped into
three categories: lesions restricted to the epider-
mis, restricted to the dermis, or mixed lesions
(reaching the epidermis and dermis; (4,8,9).

Although treatment of melasma can be done
by topical formulations, chemical peels, and light
source, in recent years, the laser has been used
to treat various pigmented skin lesions, and the
results have usually been successful (7,10,11).

Materials and methods

We have conducted an experimental study,
approved and reviewed by the ethics committee
of our institution (Jundia�ı Medical School-Brazil).
The experiment included 10 patients with clini-
cal and histopathological diagnosis of refractory
melasma, who attended at the Dermatology
Ambulatory of the Jundia�ı Medical School and
particular outpatient clinic. All patients had tried
topic treatment during 4 months with Kligman’s
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formula before being submitted to laser applica-
tion. The study was conducted during the period
from August 2012 to May 2013, aged from 20 to
60 years old. However, there has been with-
drawal of patients during treatment, leaving only
six to complete all applications at the end of the
study. We used the platform Harmonyxl of Alma
Lasers (Israel), with two different spots in the
same session: handpiece AFT (Intense Pulsed
Light) 540 nm with low fluence (12–14 J/cm2) and
high pulse (12–15 ms) associated with Clearlift
handpiece (Q-switched Nd: YAG non-ablative
fractionated), spot size of 5 mm, 1064 nm, pulse
width of 20 nanoseconds, fluence 800–1000mJ/P,
pulse repetition rate 2 Hz. The patients underwent
three laser sessions, respecting the 1-month
interval between each new session. In each ses-
sion, there was one application of intense pulsed
light (IPL), whereas Q-Switched Nd:YAG had three
different applications (horizontal, vertical, diago-
nal). Between the sessions, all patients used a
topic formulation with Kligman’s formula, ceasing
the application during 10 days following each
session.

The selected patients were clarified by
researchers as to the purpose of the present study
and the confidentiality of personal information,
and later asked about their participation in this
research. Before entering the study, all were
advised to wear sunscreen of broad-spectrum
daily and cease any other skin treatment.

After signing the free term of consent, the
lesions were photographed with a digital camera
(Nikon D90 AF-S micro Nikkor 105mm 1:2.8G),
in three different positions: frontal, right, and left
sides. Subsequently, the area severity index
(MASI) was calculated.

All patients were submitted to biopsies, and
the sections were stained with Hematoxylin-
Eosin (HE), Fontana-Masson, and antibody
Melan-A immunohistochemistry reactions.

After three laser sessions, all were once more
photographed and the MASI was again calcu-
lated (1,12).

Results

The study initially included 10 patients. However,
there was a lack of adherence and commitment
to follow-up and patients failed to attend to laser
sessions at the scheduled time. At the end of the
study, we relied on the participation of only 6
patients with refractory melasma.

The members of the study had a mean age of
35.5 years and were classified according to Fitz-

patrick skin type before the first laser session.

Half had Fitzpatrick skin type III and the other

half Fitzpatrick IV (Table 1).
Considering the results obtained in biopsies, all

patients had mixed involvement of melanin pig-
ment (dermal 1 epidermal). It was observed that

all showed epidermal positivity with HE, Fontana-

Masson, and Melan-A. Regarding dermal involve-

ment, all were positive with Fontana-Masson stain-
ing, but two showed no Melan-A positivity and

three showed no melanophages with HE staining

(FIG. 1).
Considering the affected regions, the most fre-

quent and most darkly pigmented was the malar

region (90%), and of these, 90% had bilateral

involvement. The area of lowest frequency of

involvement was the chin region (66%).
In the present study, the MASI index was sub-

jected to statistical analysis to assess the signifi-
cance of the results obtained with the laser
application and reduction of hyperpigmented
lesions of refractory melasma. The previous
score was 8.0 with a standard deviation of 64.0,
and the score after application of the laser was
5.7 with standard deviation of 61.6. The differ-
ence between score before and after the laser is
22.3 with standard deviation of 62.5.

According to the WILCOXON paired test,

p equals 0.0313, proving that there is statistical

significance in the reduction of hyperpigmented

lesions of patients with refractory melasma using
the association of Q-switched Nd: YAG non-

ablative fractionated (QS) with IPL.

Table 1. Patient information and MASI calculation

Patient
Age
(Years)

Time of onset
of melasma

Skin
phototype

MASI
before laser

MASI
after laser

A 33 � 1 year III 4.9 3.7
B 37 � 5 years III 6.3 5.7
C 37 � 1 year IV 4.7 4.5
D 30 � 5 years IV 8.7 5.94
E 39 � 10 years III 7.8 5.7
F 37 � 5 years IV 15.5 8.4
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Regarding side effects, all patients experienced
mild pain, redness, and peeling skin after applica-
tions. These changes had remission within 7 days.

Discussion

According to the literature and our findings,
most cases of melasma have dermal and

epidermal (mixed) involvement, which justifies

the use of lasers that can reach both superfi-

cial and deep layers of the skin, proving the

association of IPL with Q- 1064 nm to be a

valid method in cases of refractory melasma.

It is important to consider new controlled,

comparative and blind studies with long

follow-up.

FIG. 1. Biopsies stained with HE, Fontana-Masson, and Melan-A. a: Histological section stained with hematoxylin-eosin at
magnification of 400x demonstrates melanin pigment (brown) in keratinocytes and malanophages of the basal layer of the
epidermis and in the superficial dermis. b: Histological section stained with Fontana-Masson in 4003 magnification demon-

strates melanin pigment stained in black in keratinocytes of the basal layer of the epidermis and in melanophages in the
superficial dermis. c: Histological section of immunohistochemistry with Melan-A antibody (clone A-103, Ventana) at 4003

magnification demonstrates melanin pigment (brown) in keratinocytes and melanocytes in the basal layer of the epidermis
and melanophages in the superficial dermis.

FIG. 2. Before and after laser application in patient Fitzpatrick IV. a: Before first laser application. b: 30 days after third

laser application (IPL 1 Q-Switch Nd:YAG fractionated). Evident lightening of pigmentary lesions, mainly in malar regions
and forehead.
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Throughout the study, gradual improvement
has been observed in areas with hyperpigmen-
tation, which were submitted to applications
with the combination of IPL with QS 1064 nm.
The Q-Switched Nd Yag non-ablative fractio-
nated has an effective high potency pulse and
the 1064nm helps to penetrate deep into the
skin, removing dermal pigmentation and is pre-
ferred in elevated skin types. Besides, the very
short duration of the pulse (20 nanoseconds)
allows minimal thermal damage to adjacent tis-
sues. It is noteworthy that QS applies the new
concept of selective photothermolysis at the
subcellular level, having minimal thermal dam-
age and minor inflammation reaction to the tis-
sue affected by pigmentation, which provides
comfort to the patient without downtime
(13,14).

The association of IPL 1 QS shows large
action coverage against the melasma. This is due
to the fact that AFT 540 nm captures melasma
with epidermal involvement more effectively
(thanks to its wavelength rage, which is absorbed
by melanin), while QS captures the pigment
more thoroughly, fighting both the epidermal
and dermal hyperpigmentation of the skin and
blood vessels (7,11,15).

Although fractional ablative treatments (e.g.,
Er:YAG, CO2 Lasers) are growing alternatives for
melasma treatment, the technique reaching mel-
anosomes and melanocytes cannot be achieved
with such lasers.

In our research, there were no references in
literature about studies conducted in patients
with refractory melasma submitted to treatment
with laser-light association. The combined treat-
ment has no down time as ablative lasers have,
as well as low risk of rebound. Our study demon-
strated improvement of the areas affected by
pigmentation through the MASI index, photos
(before and after; FIG. 2) and testimonies by the
patients themselves, with few and reversible side
effects.

Conclusion

Our study found that the combination of laser
Q-Switched Nd Yag non-ablative fractionated 1

IPL is an effective treatment for refractory mel-
asma, having few side effects and good results,
both objectively and subjectively, endorsed by
the patients themselves.
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