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ABSTRACT

Introduction: Melasma is a common dyschromia that often motivates the search for dermatological care. The
treatment options of melasma, including topically applied agents as chemical peelings and the use of
various laser systems.

The aim: This study aims to compare the clinical efficacy and safety offractional ablative erbium:YAG Laser versus
giycolic acid 70% in the treatment of melasma.

Patients, materials and methods: The present study included 30 patients with melasma on their face aged 21-51
years. The patients were divided into two groups. Group |, 15 patients were treated by fractional erbium YAG
laser at 4 weeks interval. Group I, 15 patients were treated by glycolic acid 70%.

Results: The percentage of improvement in patients treated by fractional erbium YAG laser was 25 — 80% and the
percentage of improvement in patients treated by chemical peeling was 30 — 85 %. So, the percentage of
improvement in both groupswas not significant (P- value = 0.811).

Conclusion: It was observed that both fractional erbium YAG and 70% glycolic acid peel are effective in treatment
of melasma.
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INTRODUCTION

The word melasma has been originated from a greek word ‘melas’ which means black. It is known as
‘chloasma’ when it occurs during pregnancy (Kaur et al. 2018). Melasma is an acquired chronic
hypermelanosis which mainly affects women during fertile age in more pigmented phenotypes
(Fitzpatrick skin types llI-V). Melasma is characterized by irregular brown macules symmetrically
distributed on sun-exposed areas of the body, especially on the face [Handel et al. (2014), Ogbechie-
Godec and Elbuluk. (2017)]. The exact causes of melasma are unkown, although some triggering
factors are described, such as sun exposure, pregnancy, use of oral contraceptives and use of cosmetics
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and photosensitizing drugs (Tamega et al. 2013).By Wood’s lamp examination and dermoscopy, the
following types of melasma are described, Epidermal type, Dermal type and Mixed type (Dharni et al.
2018).

Dermatoscope helps in diagnosis and prognosis of melasma. Therapeutic efficacy of various modalities
can be monitored using dermatoscope. (Kaur et al. 2018). Dermoscopic findings are the mirror of
underlying histopathological features. So it forms a link between macroscopic clinical dermatology and
microscopic dermatopathology (Ramadan et al. 2014).

The treatment options of melasma include topically applied agents, chemical peels and the use of
various laser systems as Qswitched Nd: YAG, Q-switched alexandrite and different fractional lasers
(Ogbechie-Godec and Elbuluk. 2017).The ablative fractional lasers as fractional Erbium:YAG lasers
(2940 nm) target the water. These lasers canindirectly reduce melanin deposits from both theepidermis
and dermis by vaporization of tissue includingnumber of abnormal epidermal melanocytes and
melanincontent (Wanitphakdeedech et al. 2009).

The most frequently used peeling agents for melasma are glycolic acid (GA), trichloracetic acid (TCA),
and Jessner’s solution (JS) (Sharad. 2013).

AIM OF THE STUDY
To compare the clinical efficacy and safety of both fraction alablative erbium: YAG Laser andglycolic
acid 70% in treatment of melasma.

PATIENTS, MATERIALS AND METHODS

Thirty patients with melasma on their face aged 21-51 years, divided into two groups. Group (I), 15
patients were treated by fractional erbium YAG laser. Group (Il), 15 patients were treated by Glycolic
acid 70%.

The patients who had previously been treated within the past 6 months, pregnant patients or lactating
women were excluded in this study.

The study protocol was approved by the ethical committee of National Institute of Laser Enhanced
Sciences (NILES), Cairo University. In addition, the study followed the ethical guidelines of the National
Institute of Laser Enhanced Sciences (NILES), Cairo University. Informed consent was obtained from all
patients.

The melasma was done by both Wood's lamp and Dermoscopy, its distribution on the face, and its
severity index by MASI score, and its vascular and pigmentary component by dermoscopy.

Treatment was every 4 weeks for four sessions with fractional ablative erbium:YAG (2940 nm) laser and
glycolic acid 70%.

Pre-operative measures were application of topical anesthesia for one hour before laser.Post-operative
measures were application of local cooling, antibiotic ointment, sunscreen and mild topical steroid was
used if erythema and edema persist more than 3 days. Avoidance of rubbing and scratching was
advised.

Assessments of the results were depended on clinical patient satisfaction, histopathology examination
and dermoscopic evaluation.

Dermoscope was used to evaluate degree of pigmentation and vascular component of melasma.
Followed up for six months after the end of thetreatment to observe any recurrence or any side effects.
Safety assessment to detect any complications as burning pain erythema, edema, infection, any allergic
manifestations, post inflammatoryhypo or hyperpigmentation etc...

Statistical analysis for the data was done.
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RESULTS

This study included thirty patients with melasma on their face, with average age of 36 years and with
skin types Il — IV. There were two groups of 15 patients each. In group |, patients were subjected to four
sessions of 2940 nm Erbium YAGfractional laser. In group llpatients, four sessions ofchemical peeling
with 70% glycolic acid were done.

The type of melasma was classified by woods light and dermoscope in to 3types (epidermal, dermal,
and mixed). In group (I), therewere 9 patients with epidermal melasma, 4 patients with dermal
melasma, and 2 patients with mixed melasma. Ingroup (ll), there were 10 patients with epidermal
2patients with dermal melasma, and 3 patients with mixed melasma.

According to MSI score, severity index of melasma inlaser group, there were 2 patients with
mildmelasma, 9 patients with moderate melasma and 4patients with severe melasma. But glycolic acid
70% group, there were 3 patients with mildmelasma, 9 patients with moderate melasma and 3patients
with severe melasma.

The percentage of improvement by laser therapy was50 — 80 % in epidermal melasma, 25 - 55 % in
dermalmelasma, and 20 — 40 % in mixed type. There was significant improvement in epidermal type by
lasertreatment (P- value = 0.001*)Table (1).

The percentage of improvement by peeling therapy was55 — 85 % in epidermal melasma, 35 - 55 % in
dermalmelasma and 35 — 45 % in mixed type. There wa ssignificant improvement in epidermal type by
chemicalpeeling treatment (P- value = 0.002*)Table (2).

The percentage of improvement in patients treated byfractional erbium YAG laser was 25 — 80 % and
the percentage of improvement inpatients treated by chemical peeling was 30 — 85 %. So, there was no
significantdifference in bothgroups (P- value = 0.811). Clinical, histopathological and dermoscopic
images of some patients are shown inFigs. 1, 2.

In group (1), patients withmild melasma improved by 55%, patients with moderatemelasma improved
by 20-80% and patients with severe melasma improved by 30-75% with non-significant value (p. value
=0.69).

In group (Il), the improvement was 30-60% in patientswith mild melasma, 30-85% in patients with
moderatemelasma and 40-80% in patients with severe melasmawith non-significant value (p. value
=0.45).

By dermoscopy, The percentage vascular component decline in group (I) was 25-65% and ingroup (Il)
was 15-35% with significant decrease invascular component in patients treated by fractional Erbium
YAG laser (P. value= 0.001*)Table (3).

In present study, all patients were followed up after 3 months and after 6 months. The recurrence
occurred insome cases after 6 months in both groups. The total percentage of recurrence in all patients
in both groupswas 33.3 %.

Burning pain and erythema occurred in all patients of both groups, but this erythema was improved
bythe topical steroid.. No post inflammatoryhypo or hyperpigmentation was occurred.

Table (1): The percentage of improvement in different types of melasma in group (1)

Improvement % pidermal Dermal Mixed

50 — 80% 25-55% 20 —40%
68.13+7.53 38.0% 13.04 40.0 £ 14.14
15.349
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Table (2): The percentage of improvement in different types of melasma in group (11)

0,
Improvement % Dermal

Epidermal

Mixed

Range 55- 85 35 -55

35—-45

Mean = SD 66.25 + 13.30

43.33 £11.55

35.0+5.77

11.143

0.002*

Table (3): The percentage of decrease of vascular component in both groups by dermos copy

Decrease of Vascular
component% by
dermoscopy

Group (1)

Erbium YAG Laser

Group (I1)
Chemical Peeling

Range 25-65

15-35

Mean * SD 45.23 £12.46

24.33+7.24

T. test

34.968

P. value

Fig. (1): 1a: Female patient aged 32 years with epidermal melasma
(before treatment), 1b: The same patient after 4 sessions of
fractional Erbium YAG laser with very good improvement, 1c:
Histopathological examination of the same patient before
treatment stained with hematoxylin and 1d:
Histopathological examination of the same patient after 4 sessions
of fractional Erbium YAG laser with very good decrease in the

eosin,

melanin content, 1e: dermoscopic examination of the same patient
before the treatment showing (dark brown color + blue gray color
areas), 1f: Dermoscopy of melasma lesion after treatment showing
(no brown coloration).

3961

Fig. (2): 2a: Female patient aged 31 years with epidermal
melasma (before treatment), 2b: The same patient after 4
sessions of chemical peeling with glycolic acid 70% with very
good improvement, 2c: Histopathological examination of the
same patient before treatment stained with hematoxylin and
eosin, 2d: Histopathological examination of the same patient
after 4 sessions of chemical peeling with glycolic acid 70% with
very good decrease in the melanin content, 2e: dermoscopic
examination of the same patient before the treatment showing
(dark brown color + blue gray color areas), 2f: Dermoscopy of
melasma lesion after treatment showing (very light brown
coloration)



Nat. Volatiles & Essent. Qils, 2021; 8(6): 3958-3968

DISCUSSION

In this study, the type of melasma was divided by woods light and dermoscopy in to 3 types (epidermal,
dermal, and mixed). In group (l), there were 8 patients with epidermal melasma, 5 patients with dermal
melasma, and 2 patients with mixed melasma. In group (ll), there were 8 patients with epidermal
melasma, 3 patients with dermal melasma, and 4 patients with mixed melasma according to Tamler et
al in (2009), Hammerschmidt et al in (2012), Lee et al in (2017) and Dharni et al in (2018).

AsMSiI is illustrated as a useful measure in the clinical classification of melasma (Majid et al. 2016). The
severity index of melasma in the current study, in group (l), there were 2 patients with mild melasma, 9
patients with moderate melasma and 4 patients with severe melasma. While in group (), there were 3
patients with mild melasma, 9 patients with moderate melasma and 3 patients with severe melasma.
Concerning the percentage of melasma improvement in the present study, in group (1), it was 60 — 80
% in epidermal melasma, 20 - 50 % in dermal melasma, and 30 — 50 % in mixed type. There was
significant improvement in epidermal type by laser treatment (P- value = 0.001*). This can be explained
by the statement of Wanitphakdeedech et al in (2009) and Sarkar and Ailawadi in (2017)who
reported that the fractional ablative lasers, by targeting water, can indirectly reduce melanin deposits
from both the epidermis and dermis. Due to tissue vaporization, the number of abnormal epidermal
melanocytes and melanin content are decreased, as probably occurs with the amount of melanin
deposited into dermal melanophages occasionally reached by laser beams. It could be also explained by
the fact that during healing process, the epidermis is regenerated from the appendiceal units;
therefore, it is believed that the inward migration of new melanocytes to the epidermis is unable to
produce localized areas of hyperpigmentation [Wanitphakdeedech et al. (2009)&Sarkar and Ailawadi.
(2017)].

Manaloto and Alster in 1999 treated 10 female patients with refractory melasma using erbium:YAG
laser at energy levels of 5.1 J/cm to 7.6 J/cm. There was a marked improvement of melasma
immediately post treatment (Manaloto and Alster. 1999).

Ablative fractionated resurfacing lasers (AFL) such as CO2 lasers and erbium:YAG lasers have been
reported for the treatment of patients with melasma (Morais et al. 2013). The cutaneous absorption of
the Er:YAG laser energy by water (2940 nm) is 10-fold more efficient than that of the carbon dioxide
laser and allows for more superficial tissue ablation but with minimal thermal damage.

Attwa et al in 2015 conducted an uncontrolled study on the effectiveness of Er-YAG laser and reported
significant improvement in MASI score. However, PIH was a statistically significant side effect (Attwa et
al. 2015)

On the other side, Sarma et al in 2017 stated that fractional and ablative lasers as single therapies are
no longer used due to higher incidence of post inflammatory hyperpigmentation. These have been
used with lower fluences (Sarma et al. 2017).

Also Abdel Raouf et al in 2019 reported that By calculating the mean MASI score on the right side of the
face at baseline and 3 months after treatment, melasma was found to be highly significantly decreased
after treatment by fractional Er:-YAG laser with a percentage of reduction 43% (Abdel-Raouf et al.
2019).

In group (ll), the percentage of improvement was 50 — 85 % in epidermal melasma, 30 - 50 % in dermal
melasma, and 30 — 40 % in mixed type. There was significant improvement in epidermal type by
chemical peeling treatment (P- value = 0.002*). It was in agreement withMorais et al in (2013) and
Trivedi et al in (2017) who stated that melasma can be treated by chemical peels such as glycolic acid.
Chemical peels are used to create an injury of a specific skin depth to stimulate skin growth and
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improve surface, texture and appearance. The exfoliating effect of chemical peel stimulates new
epidermal growth and collagen with more evenly distributed melanin [Morais et al. (2013) and Trivedi
et al. (2017)].

Also Kalla et al in (2001), Khunger et al in (2004), Faghihi et al in (2011) and Mahajan et al in (2015)
reported that GA peelsignificantly improved MASI of melasma.

Concerning the effect of erbium YAG laser and glycolic acid 70% chemical peel for melasma
treatment in the present study, the percentage of improvement in patients treated by fractional
erbium YAG laser was 20 — 80 % with a mean 54.33 + 18.01 and the percentage of improvement in
patients treated by chemical peeling was 30 — 85 % with a mean 53.33 + 18.09. So fractional erbium
YAG laser and glycolic acid 70% chemical peel are effective treatments for melasma.

This is in agreement withManaloto and Alster T in (1999), Sarkar et al in (2012), Lee et al in (2017),
Alavi et al in (2017) and Raka et al. (2019) as they reported that the Erbium YAG laser
improves melasma and also different types of chemical peels as glycolic acid are effective in treatment
of melasma[Manaloto et al. (1999), Sarkar et al. (2012),Sharad. (2013), Lee et al. (2017) and Raka et
al. (2019)].

Regarding the comparison between erbium YAG laser and glycolic acid 70% chemical peel for
melasma treatment in the present study, there was no significant difference in the percentage of
improvement in both groups (P- value = 0.881). This shows that the effect of both procedures is
comparable.

Trivedi et al in 2017stated that Laser and light therapy represent an alternative third-line approach to
treat melasma and may be particularly beneficial for patients with melasma that is refractory to topical
therapy or chemical peel regimens, or when a patient wishes for an accelerated pace of improvement.
Analogous to chemical peels, these modalities accelerate the removal of pathways for melanin but do
not target the melanin production itself (Trivedi et al. 2017).

Manstein et al in (2004) and Garg et al in (2019) explained that fractional laser therapy is more
accurate method of treatment. As fractional lasers create selective columns of microthermal damage
(MT2Z) with intervening areas of normal skin. Lesser inflammation means a better recovery with less risk
of scarring or PIH. In melasma, they act via a shuttle mechanism that eliminates melanocytes and
keratinocytes containing melanin granules via the MTZ [Manstein et al. (2004) and Garg et al. (2019)].
Diosti et al in 2012 stated that fractional Erbium:YAG laser can clinically and histologically improve the
degree of hyperpigmentation of the skin.

According to histopathological evaluation in the present study, Skin biopsies were taken before and
after the treatment using hematoxylin and eosin (H&E) stain. The amount of melanin significantly
decreased in most of the patients of both groups. There was thinning of stratum corneum and the
malpighian layer and neocollagenosis more in laser therapy than in peeling treatment.

This goes withDiosti et al in (2012) and Abdel-Raouf et al in (2019), who reported that there were a
decreased total number of melanocytes and the percent of the decreased melanocytes from pre- to
post-treatmentof both laser and peeling [Diosti et al. (2012) and Abdel-Raouf et al. (2019)].
Histopathological changes after fractional Er:YAG laser could be explained as follows: A dermally
focused laser beam is absorbed by water, creating columns of thermal damage (MTZs). The
surrounding tissue is relatively unaffected by the laser and serves as a source of cells and inflammatory
mediators involved in the wound repair process (Abdel-Raouf et al. 2019).

According to dermoscopic assessment of patients in the present study, by dermoscopy, melasma has
pigmented component in all patients and vascular component in 63.3% of patients of both groups. In
group (l), the percentage of improvement of pigment component was 20 — 80 % with a mean 54.33 +
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18.01 and there were 10 patients (66.6%) with vascular component and the percentage of vascular
improvement 20-60%. In group (ll), the percentage of improvement of pigment component was 30 — 85
% with a mean 53.33 + 18.09 and there were 9 patients (60%) with vascular component and the
percentage of vascular improvement 10-30% with significant vascular improvement in patients treated
by laser (P. value= 0.001*). This goes withErrichetti in 2020 whostated that dermoscopy of melasma
shows very characteristic changes. It is possible to observe the vascular component, which is present in
a large number of patients(Errichetti. 2020). Also Katz et al in 2010 stated that the vascular
improvement by the laser might be due to thermal effect of laser on blood vessels causing thermal
necrosis (Katz et al. 2010). This explained why laser therapy more effective in vascular component of
melasma.

Also there was improvement in pigment component of melasma with chemical peel GA 70%. This goes
withlbrahim et al in 2014who compared the dermoscopic color changes before and after treatment of
melasma by chemical peels and found decreasing in color density after the treatment (lbrahim et al.
2014).

Regarding recurrence rateduring the follow up of patients, showed recurrence in 6 patients of 15
patients in group | (40 %) and 4 patients of 15 patients in group Il (26.7 %). So there was no significant
difference between both groups (P — value = 0.439). The total percentage of recurrence in all patients
in both groups was 33.3 %. This goes well withSheth et al in 2011 andSardesai et al in 2013 who stated
that due to the incomplete understanding of pathogenesis of melasma, treatments of melasma aim,
essentially, at blocking solar radiation (through strategies that reduce the biosynthesis, transport and
transfer of melanin), and reducing the amount of epidermal melanin, instead of aiming at the causal
dysfunction of the disease. This supports the statement that long-term therapies are necessary, since
recurrence rates are high [Sheth et al. (2011)andSardesai et al. (2013)].

The recurrence of hyperpigmentation after treatment of melasma by fractional erbium YAG laser may
have resulted from several factors, including the tendency for the condition to recur in the absence of
treatment, or the lack of treatment associated with the use of sunscreen (Diosti et al. 2012).

As regards side effects of melasma treatment, all patients (100%) suffered from burning pain during
and immediately after session with variable degree in both groups. All patients (100%) suffered from
erythema after laser sessions but this erythema was improved by the topical steroid. Only 5 patients
(30%) suffered from erythema after peeling sessions. No post inflammatory hypo or hyperpigmentation
was occurred. This agrees withSheth and Pandya in (2011),Sharad in (2013) and Puri et al in (2013)
who reported that the minor side effects of glycolic acid reported are: erythema, stinging sensation,
sensation of pulling of facial skin, mild burning. Sheth and Pandya in 2011 stated that GA can also
cause transient post-inflammatory hyperpigmentation, erosive blisters and scarring. In rare cases,
hypopigmentation, persistent erythema, and flare-up of pimples have been reported[Sheth and
Pandya. (2011), Sharad. (2013) and Puri et al. (2013)].

Finally, fractional erbium YAG laser as well as glycolic acid 70% chemical peel are effective and safe
tools in melasma treatment.

CONCLUSION

From the present study, it can be concluded that Fractional ablative Erbium YAG lasers as well as
glycolic acid 70% chemical peeling were effective clinically in the improvement of melasma and their
effect was comparable without significant difference.HoweverDermoscopic examination showed
significant decrease of vascular component in patients treated by fractional ablative Erbium YAG laser
and Histopathological examination showed thinning of stratum corneum and the malpighian layer and

3964



Nat. Volatiles & Essent. Qils, 2021; 8(6): 3958-3968

neocollagenosis more in laser therapy than in peeling treatment. There was recurrence in both groups

after 6 months with non-significant difference between the two groups.
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