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Treatment of melasma by a combination of
intense pulsed light with advanced optimal pulse
technology and human-like collagen repair dressing

A case series study
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Abstract \
To observe the efficacy and safety of a combination of intense pulsed light (IPL) with advanced optimal pulse technology (AOPT)
and human-like collagen repair dressing in the treatment of melasma.

Ten patients with melasma were treated using IPL with AOPT once a month for a total of 8 times, and received the treatment
of external human-like collagen repair dressing after each operation. The efficacy was evaluated with the modified Melasma Area
Severity Index (MMASI) score and satisfaction score, respectively, before treatment, after each treatment and at 4 months after
the end of the whole treatment course.

The melasma was significantly lightened in all 10 patients after 8 times of treatments. The mMASI score before treatment
was (8.6 +3.8) points, which decreased significantly to (5.1 +2.7) points after 8 times of treatments, and there was a significant
difference in mMMASI score between before and after 8 times of treatments (P = .001). The mMASI score was (3.3 +2.2) points at
4 months after the end of whole treatment course, and there was no significant difference in mMMASI score between after 8 times
of treatments and 4 months after the end of whole treatment course (P > .05). The satisfaction score was (7.2 + 1.4) points after 8
times of treatments and (7.1 +1.4) points at 4 months after the end of whole treatment course, there was no significant difference
in satisfaction score between after 8 times of treatments and 4 months after the end of whole treatment course (P > .05).

A combination of IPL with AOPT and human-like collagen repair dressing can effectively decrease the severity of melasma, and
is associated with a higher patient satisfaction score and a lower risk of relapse after discontinuation of treatment.

Abbreviations: AOPT = advanced optimal pulse technology, IBM = International Business Machines, IPL = intense pulsed light,

mMASI = modified Melasma Area Severitylndex, OPT = optimal pulse technology.
Keywords: advanced optimal pulse technology, human-like collagen repair dressing, intense pulsed light, melasma

1. Introduction

Melasma is a common, acquired, symmetric, and patchy hyper-
melanosis and the disease most commonly occurs on parts zygo-
matica, forehead, and cheeks. It can occur in any human race,
but it is more commonly seen in Asian and Hispanic people.
Melasma affects both men and women, but it is more com-
mon in women, especially women of childbearing age.!"? The
patient’s appearance, self-confidence, and quality of life are usu-
ally impaired, and its typical causative risk factors are family
genetics, sun exposure, abnormalities in the endocrine system,
oral contraceptives, cosmetics, drugs, and visceral diseases.=!
Epidermal barrier destruction, inflammation, vascular changes,
photoaging, autophagy, non-ultraviolet light and oxidative
stress may be associated with the pathogenesis of melasma.”-!"]
The study of Lee et al”! showed that the pigment index and
erythema index in lesional skin are higher than those in the
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surrounding normal skin in melasma patients, additionally, the
integrity of the stratum corneum is impaired and barrier repair
is delayed.

At present, melasma is largely managed by combined treat-
ment that includes oral drugs, topical medication, and photo-
electric therapy.'?! Oral drugs such as tranexamic acid have
some effect on melasma, but also have some potential risks such
as spanomenorrhea and thrombosis.['3! Furthermore, topical
drugs have some shortcomings such as inaccurate efficacy.'¥
Traditional intense pulsed light (IPL) and Q-switched lasers have
some effects on melasma, but can also readily lead to melasma
relapse.l'>191 To treat pigment diseases, a single pulse or dou-
ble pulse is generally used with a pulse width not exceeding 5
milliseconds. In order to reduce the epidermal irritations and
postoperative relapse rate, a longer pulse width of more than §
milliseconds is recommended. Optimal pulse technology (OPT)
is a kind of IPL technology for achieving stable pulse energy
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output and avoiding energy attenuation. Under the condition of
retaining all the advantages of the original IPL with OPT, the
energy and width of each sub-pulse in the advanced optimal
pulse technology (AOPT) can be customized and adjusted indi-
vidually, which has the characteristics of achieving better treat-
ment effect and fewer side effects. Due to the destruction of the
skin barrier function in melasma, dry skin often occurs within a
short time after photoelectric therapy, which can be treated by
the application of skin barrier repair dressing. Human-like col-
lagen is highly expressed by recombinant Escherichia coli BL21
containing a partial cDNA clone for human collagen mRNA. The
human-like collagen repair dressing has moisturizing, film-form-
ing, skin barrier repairing, and pigment lightening effects.!'”]

In this study, we first evaluated the effectiveness and safety of
the combined use of IPL with AOPT and a topical human-like
collagen repair dressing in the treatment of 10 melasma patients.

2. Methods
2.1. Participants

This is similar to a before-after study, so the ratio of the num-
ber of subjects in the control group to that in the treatment
group was 1. The mean modified Melasma Area Severity Index
(mMASI) score before treatment in the control group was 8.6
points, and the mean mMASI score after treatment in the treat-
ment group was 3.0 points. The standard deviation of mMASI
score in overall subjects was 4.0 points. The total sample size
was 20. If the calculation parameter, 2-sided test and significance
level (a = 0.05) were selected, it was calculated that the power
of test of the results was 0.891. The present case series included
10 melasma patients who were treated in the Laser Center of
Affiliated Hospital of Yangzhou University between June 2017
and April 2019, including 9 female patients with an average age
of (46.7+5.2) years and 1 male patient with an age of 30 years.
Fitzpatrick skin phototype: type IIl in § patients and type IV in
5 patients. Inclusion criteria: all 10 patients had melasma diag-
nosed independently by 2 senior dermatologists, and Wood’s light
examination was performed in all patients, of whom, 3 had mixed
type of melasma and 7 had dermal type of melasma.!'! Melasma
lesions were located in centrofacial area in 5 patients and malar
area in 5 patients (Table 1). Exclusion criteria: the patients with
scars, severe diabetes, mental illness, active vitiligo and psoria-
sis, systemic lupus erythematosus and photo allergy, pregnant or
lactating women, patients with high expectations for treatment,
patients who were unwilling to perform sun protection and those
who had been exposed to sunlight within a 4-week period were
excluded. We obtained institutional approval for the use of this
new clinical technology (No.20170606). We explained the treat-
ment plan in detail to the patients, and obtained their written
consent before initiating the treatment.

2.2. Treatment protocol

First, we recorded the patients’ medical histories in detail.
Before each treatment, the patients washed their faces. We used
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the same camera (Canon EOS700D, 18 megapixels, Canon Inc.,
Japan) in the same environment and at the same angle to cap-
ture and save images for every patient. The treatment efficacy
was evaluated the during the follow-up visit every month and at
4 months after the end of whole treatment course. All doctors
and patients wore goggles during the treatment.

For performing IPL with AOPT in this study, M22 instrument
produced by the American Scientific Medical Company (USA) was
used, with a wavelength of 640nm, an initial energy of about 5
J-em™/5 J-em%/5 J/cm2, and a pulse width of 6.0 ms/6.0 ms/6.0 ms.
The pulse width was changed to about 5.0 ms/5.0 ms/6.0 ms after 3
times of treatment. The energy was increased by 10% to 15% each
time according to the context, and a total of 8 times of treatment
were carried out at a frequency of once every month. Evaluation
was performed before the initiation of treatment, after each treat-
ment and at 4 months after the last treatment. Meanwhile, we
asked the patients to apply the human-like collagen repair dressing
and sunscreen evenly on their faces twice a day.

2.3. Clinical assessment

2.3.1. Treatment efficacy. All patients (10 patients, no patient
was lost to follow up) were photographed before and after
treatment. The images were compared between before and after the
treatment. The skin lesions and subjective feelings of the patients
were evaluated respectively by 2 doctors not involved in the
treatment and the patients themselves. According to the changes in
the affected area before and after treatment, the treatment efficacy
was divided into 4 types: cured, markedly effective, effective, and
ineffective. “Cured” indicates that the affected area was reduced
by 90%. “Markedly effective” means that the color of the affected
area was obviously lightened, and the pigmentation area was
reduced by 60% to 89%. “Effective” implies that the color of
the affected area was lightened, and the pigmentation area was
reduced by 30% to 59%. “Ineffective” means that the color of the
affected area was not lightened, and the pigmentation area was
reduced by <30%. The total effectiveness rate was calculated as
follows: (number of cured cases + number of markedly effective
cases + number of effective cases)/total number of cases x 100%.'"!

2.3.2. mMMASI score assessment. The severity of melasma was
determined based on the mMASI score, which was calculated
using the following formula:®2%

0.3A (Im) D (Im) + 0.3A (rm) D (rm)
+ 0.3A(f) D (f)
+ 0.1A(c) D(¢c)

In the above formula, A represents lesional area: when the
cumulative lesional area is <10%, 1 point is assigned. 10% to
29%, 2 points. 30% to 49%, 3 points. 50% to 69%, 4 points.
70% to 89%, 5 points. 290%, 6 points. D represents color
depth: none, 0; mild depth, 1; moderate depth, 2; obvious depth,
3; and severe depth, 4. Im indicates the left cheek, rm, the right
cheek, f, the forehead, and c, the chin.

D
D

Effectiveness rate of the combined use of IPL with AOPT and human-like collagen repair dressing.

Total number Cured Markedly Effective Ineffective Total effectiveness
of patients (cases) effective (cases) (cases) (cases) rate (%)
After first treatment 10 0 0 0 10 0
After 5 times of treatment 10 0 2 5 3 70
After 8 times of treatment 10 0 6 4 0 100
At 4 mo after the end of 10 0 6 4 0 100

whole treatment course

AOPT = advanced optimal pulse technology, IPL = intense pulsed light.
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2.3.3. Satisfaction score assessment. The satisfaction
score was assessed based on patient’s self-evaluation and joint
evaluation of the efficacy and side effects by the patients and
evaluators, and ranged from 1 to 10 points, with 1 indicating
“very dissatisfied” and 10 indicating “very satisfied.”

2.4. Adverse events

Adverse reactions, including pain, burning, erythema, edema,
pigmentation, depigmentation, scaling, and itching, were
recorded after each visit.

2.5. Statistical analysis

We conducted all the statistical analyses using the SPSS$19.0
software version (IBM International Business Machines, New
York, NY). Measured data were expressed as mean = standard
deviation. A paired ¢ test was used to comparatively analyze
the mMASI and satisfaction scores between before and after
treatment. P values <.05 were considered to indicate statistical
significance.

3. Results

3.1. Comparison of treatment efficacy

After 5 times of treatments, the treatment was markedly effec-
tive in 2 cases and effective in 5 cases, and the total effectiveness
rate was 70%. After 8 times of treatments, the treatment was
markedly effective in 6 cases and effective in the remaining 4
cases, and the total effectiveness rate was 100%. At 4 months
after the end of the whole treatment course, the total effective-
ness rate was maintained at 100% (Table 2).

3.2. Comparison of mMASI score between before and after
treatment

The mMASI score was decreased respectively after 5 and 8 times
of treatments and at 4 months after the end of the whole treat-
ment course.

mMASI score before treatment was (8.6+3.8) points, and
it decreased significantly to (5.1+2.7) points after 5 times of
treatments (¢ = 2.367, P < .05) and remained significantly lower
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than the pretreatment score after 8 times of treatments (mMASI
score = [3.0=1.8] points, # = 4.194, P < .05). Although the
mMASI score after 8 times of treatments was lower than that
after 5 times of treatments, the difference was not significant (¢
= 2.074, P > .05). The mMASI score was (3.3+2.2) points at
4 months at the end of the whole treatment course, and it was
not significantly different from that after 8 times of treatments
(t=-0.399, P > .05; Fig. 1).

3.3. Comparison of satisfaction score between before and
after treatment

The satisfaction score increased respectively after 8 times of
treatments and at 4 months after the end of whole treatment
courses.

The satisfaction score was (5.2 =0.8) points after 5 times
of treatments and increased significantly to (7.2 = 1.4) points
after 8 times of treatments (¢ = 3.939, P < .05). The satisfac-
tion score was (7.1 1.4) points at 4 months after the end of
whole treatment course, there was no significant difference
in satisfaction score between after 8 times of treatments and
4 months after the end of whole treatment course (¢ = 0.162,
P > .05; Fig. 2).

3.4. Typical cases

3.4.1. Patient 1. A 40-year-old Chinese woman presented
with yellowish-brown macules on the left and right cheeks that
had developed over the last 4 years (Fig. 3). She did not have a
history of liver or kidney dysfunction, but she had a high level
of stress at work. Fitzpatrick skin phototype: type III. Physical
examination showed that yellow-brown macules occurred
on both sides of the cheek and occupied 20% of the area of
each cheek. The color depth was moderate, and telangiectasias
could be seen on both cheeks. The patient was diagnosed with
a mixed type of melasma. The mMASI score before treatment
was 3.6 points. The M22 instrument was used for treatment,
and the wavelength was set at 640 nm, with an initial pulse
width of 6.0ms/6.0ms/7.0ms and an initial energy of about
5 J-.em™/5 J-cm™?/5 J-cm™. The patient was treated once a
month for 8 months, and the mMASI and satisfaction scores
were calculated before treatment, after each treatment, and at

The demographic data of 10 patients.

The mMASI  The mMASI
Age Fitzpatrick Clinical The mMASI  score after score after 4
(years skin Type of type of  Treatment score before whole mo of whole
old) phototype melasma melasma times Treatment parameters treatment treatment treatment

Patient 1 52 IIl Mixed Malar 8 The wavelength is 640 nm, the initial energy is 12 4.2 6.0

about 5 J-cm%5 J-cm?%/5 J-cm?, and the pulse

width is 6.0ms/6.0 ms/6.0 ms.

After 3 treatments, the pulse width became about

5.0ms/5.0ms/6.0ms. Increase the energy by

10%—15% each time according to the specific

situation.
Patient 2 30 % Dermal Malar 8 4.8 1.2 1.2
Patient 3 40 Il Mixed Malar 8 5.4 1.2 1.2
Patient 4 52 v Dermal  Centrofacial 8 7.2 1.8 1.8
Patient 5 52 vV Dermal  Centrofacial 8 9.0 4.8 48
Patient 6 44 Il Dermal Malar 8 12 4.5 4.5
Patient 7 43 IV Dermal  Centrofacial 8 14.4 6.0 6.0
Patient 8 51 IIl Mixed  Centrofacial 8 12 3.6 5.4
Patient 9 46 Il Dermal Malar 8 5.4 1.2 1.2
Patient 10 40 % Dermal  Centrofacial 8 3.6 1.2 1.2

mMASI = modified Melasma Area and Severity Index.
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mMASI SCORE

Figure 1. Comparison of MASI score between before and after the com-
bined application of IPL with AOPT and a skin barrier repair agent. The MASI
score was evaluated before treatment, after each treatment, and at 4 mo
after the end of the whole treatment course. Measured data were expressed
as mean + standard deviation. A paired t test was used to analyze the MASI
score, P values <.05 were considered to indicate statistical significance.
AOPT = advanced optimal pulse technology, IPL = intense pulsed light, MASI
= Melasma Area Severity Index, mMASI = modified Melasma Area Severity
Index.

ns

10+

Satisfaction SCORE

Figure 2. Comparison of satisfaction score between before and after the
combined application of IPL with AOPT and a skin barrier repair agent. The
satisfaction score was evaluated after each treatment, and 4 mo after the end
of the whole treatment course. Measured data were expressed as mean +
standard deviation. A paired t test was used to analyze the satisfaction score,
P values <.05 were considered to indicate statistical significance. AOPT =
advanced optimal pulse technology, IPL = intense pulsed light.

(A) Left side. Pre-Treatment
(B) Left side. After 5 times of treatment, the treatment efficacy was effective.
(C) Left side, After 8 times of treatment, the treatment efficacy was markedly effective.

(D) Left side. At 4 months after the end of whole

course, the

1t efficacy was still markedly effective.

Figure 3. Photographs of a typical case of melasma treated by the combined application of IPL with AOPT and a skin barrier repair agent. The M22/A0PT
instrument was used, with a wavelength of 640nm, an initial pulse width of 6.0ms/6.0ms/7.0ms and an initial energy of about 5 J-cm-%/5 J-cm~2/5 J-cm2. After
2 courses, the pigmentation became lighter and the overall skin tone was brightened, we adjusted the pulse width to 5.0ms/6.0ms/6.0ms and the energy to 6
J-cm2/5 J-cm-%/5 J-cm, After 3 more courses under the adjusted parameters (ie, after a total of 5 times of treatments), the pulse width was further adjusted
to 5.0ms/5.0ms/5.0ms and the energy to 6 J-cm-%/6 J-cm-%/6 J-cm=2. AOPT = advanced optimal pulse technology, IPL = intense pulsed light.

4 months after the end of the whole treatment course. The
patient was advised to perform sun protection, use the topical
human-like collagen repair dressing, and avoid any intense
activity that could cause fatigue. After 2 treatment courses,
the pigmentation became lighter and the overall skin tone was
brightened, we adjusted the pulse width to 5.0 ms/6.0 ms/6.0 ms
and the energy to 6 J-cm™/5 J-cm™?/5 J-cm=2. After 3 more times

of treatment under the adjusted parameters (ie, after a total
of 5 times of treatments), the affected area was significantly
lightened, the area of melasma lesions was decreased by about
57%, the telangiectasia was reduced, the mMASI score was
lowered to 2.4 points, and the satisfaction score was 6 points.
The pulse width was further adjusted to 5.0 ms/5.0 ms/5.0 ms
and the energy to 6 J-cm?%/6 J-cm?/6 J-cm™. After the
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completion of 8 times of treatments under these conditions,
the telangiectasia was reduced further, the skin tone of the
affected area was lighter, the area of melasma lesions was
decreased by about 75 %, the mMASI score was lowered to 1.2
points, and the satisfaction score was increased to 8 points.
At 4 months after the end of the whole treatment course, the
area of melasma lesions was not increased, the mMASI score
was still 1.2 points and the satisfaction score also remained 8
points (Fig. 3).

3.4.2. Patient 2. A 43-year-old Chinese woman presented
with a yellowish-brown rash on the cheek that had developed
for 3 years and aggravated over 2 months (Fig. 4). The
patient developed yellow-brown macules on both sides of the
face in the past 3 years that had worsened after 2 months
of traveling without the application of sun protection
lotion. The patient had irregular menstruation with a small
amount of menstrual discharge. The patient denied a history
of liver or kidney dysfunction. Fitzpatrick skin phototype:
type IV. Physical examination: The patient had a large area
of symmetrical yellow-brown macules on the face, which
covered 73% of each side of face with a high color depth, and
the patient was diagnosed with a dermal type of melasma.
The mMASI score before treatment was 14.4 points. We
used the M22 instrument at a wavelength of 640 nm, with an
initial pulse width of 6.0 ms/6.0 ms/7.0 ms and initial energy
of 5 J-em™%/5 J-cm™2/5 J-cm™2. The patient received a total of
8 times of treatment, and the mMASI and satisfaction scores
were calculated before treatment, after each treatment, and
at 4 months after the end of whole treatment course. The
patient was advised to apply sun protection lotion and a
topical human-like collagen repair dressing. After 3 times of
treatment, the pigmentation became lighter and the overall
skin tone was brightened, we adjusted the pulse width to
6.0ms/6.0ms/6.0 ms and the energy to 6 J-cm™2/6 J-cm™2/5
J-em=2. After 2 more times of treatment with the adjusted
parameters (ie, after a total of 5 times of treatment), the
affected area was significantly lightened, the area of melasma
lesions was decreased by about 80%, the mMASI score
was reduced to 9.0 points, and the satisfaction score was
6 points. Thereafter, we adjusted the pulse width again to
5.0ms/6.0ms/5.0ms and the energy to 7 J-cm™2/7 J-cm2/6
J-cm=2. The area of melasma lesions was decreased by about
88% after 8 times of treatments, the complexion appeared
lighter, the mMASI score dropped to 6 points, and the
satisfaction score rose to 9 points. At 4 months after the end
of whole treatment course, the area of melasma lesions was
not increased, the mMASI score and the satisfaction score
were still 6 and 9 points, respectively (Fig. 4).
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3.5. Side effects

None of the patients in this case series reported experiencing
any discomfort during the treatment. The patients reported feel-
ing warm during the treatment, without any burning, tingling,
scaling or itching sensations.

4. Discussion

Melasma is a common skin condition that is prone to relapse
and difficult to treat. It occurs more frequently in women than
in men, and affects their appearance and self-confidence. Some
studies have shown that melasma lesions are associated not only
with an increase in the amount of epidermal pigment but also
with changes of photoaging in the dermal tissue.®”) Furthermore,
current studies have discovered molecular and genetic changes
related to photoaging in melasma lesions. For example, the vas-
cular endothelial cells promote pigment production via secret-
ing endothelin-1, additionally, the blood vessels abnormally
proliferate in melasma lesions.'"?!l These findings indicate
that photoaging plays an important role in the development of
melasma. The treatment of melasma is mainly combined treat-
ment that includes oral drugs, topical medication, and photo-
electric therapy, of which, the photoelectric therapy is a very
effective method. Because photoaging plays an important role in
the occurrence of melasma, the parameters similar to those for
the treatment of skin photoaging should be selected when the
photoelectric therapy of melasma was performed.

Many studies have shown that IPL, Q-switched laser or com-
bined treatment is effective in treating melasma to some extent,
but is associated with pigmentation, depigmentation, easy
relapse and low patient satisfaction.!>'¥! In 1 study, Li used IPL
to treat 89 Chinese patients with melasma,!'" according to skin
type, she treated epidermal type melasma using a 560/590 nm
filter and double pulse, and treated mixed-type melasma using a
590/615/640 nm filter and 3 pulses, with a pulse width of 3 to 4
milliseconds, delay time of 25 to 40 milliseconds and energy of
13 to 17 J/cm?, evaluation was performed after each treatment
and at 3 months after the last treatment. The result showed all
patients experienced moderate pain, with a hyperpigmentation
incidence of 3.37%, and 72 patients had mild desquamation
that lasted for 7 to 10 days. In another study, Vachiramon!!l
compared the efficacy of a single application of Q-switched
1064-nm low-energy laser with that of combined application
of Q-switched 1064-nm low-energy laser and IPL in the treat-
ment of melasma for 3 months, and found that both treatment
methods were effective, but the efficacy of the combined treat-
ment was better than that of the single treatment. However, the
patients treated with both treatment methods reported melasma

(A) Right side, Pre-Treatment
(B) Right side. After 5 times of treatment,the treatment efficacy was markedly effective.
(C) Right side. After 8 times of treatment,the treatment efficacy was markedly effective.
(D) Right side. At 4 months after the end of whole treatment course, the treatment efficacy was still markedly effective.

Figure 4. Photographs of a typical case of melasma treated by the combined application of IPL with AOPT and a skin barrier repair agent. The M22/A0OPT
instrument was used with a wavelength of 640nm, an initial pulse width of 6.0ms/6.0ms/7.0ms and initial energy of 5 J-cm2/5 J-cm2/5 J-cm~2. After 3 treat-
ment courses, we adjusted the pulse width to 68.0ms/6.0ms/6.0ms and the energy to 6 J-cm2/6 J-cm-%/5 J-cm2. After 5 times of treatments, we adjusted
the pulse width to 5.0ms/6.0ms/5.0ms and the energy to 7 J-cm-%/7 J-cm=2/6 J-cm~2. AOPT = advanced optimal pulse technology, IPL = intense pulsed light.
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recurrence to some extent: the patients receiving combined
treatment had a recurrence rate of 33%, and those receiving
single treatment had a recurrence rate of 11%. In our study, we
have investigated the effect of IPL with AOPT in the treatment
of melasma in 10 patients, 8 times of treatments were admin-
istered at a frequency of once every month, mMASI and satis-
faction scores were evaluated before the initiation of treatment,
after each treatment, and at 4 months after the end of the whole
treatment course. The findings indicate a high effectiveness rate
that was maintained for up to 4 months after end of the whole
treatment course.

The current OPT not only achieves uniform output of IPL
pulse energy and makes treatment more gentle and safer, but
also has the advantage of the continuous multiple pulse tech-
nology. The new generation of AOPT retains all the advantages
of the original OPT, the energy and pulse width of each sub-
pulse can be adjusted separately according to the condition, so it
has a lighter epidermal response, less pain and better effect. We
treated 10 melasma patients using IPL combined with AOPT,
which showed a high effectiveness rate that was maintained for
up to 4 months after the end of whole treatment course, without
melasma recurrence.

Skin with melasma is very sensitive to sunlight and heat stim-
ulation, therefore, the melasma must be treated with caution to
avoid skin irritation, this is why we investigated the IPL with
AOPT in the present study. Additionally, we chose a wavelength
of 640 nm, which is known to be effective against pigmentation,
moreover, it has a smaller irritation on the epidermis. The pulse
width refers to the time span over which the light actually acts
on the tissue, if the pulse width is short, the energy is too concen-
trated on the epidermis, and thus the epidermis will absorb too
much energy, which can result in pigmentation and recurrence
of the melasma, additionally, the extended pulse width is also
conducive to the contraction of blood vessels. Therefore, for the
treatment of these 10 patients, we chose a wavelength of 640nm,
and selected a lower energy and a longer pulse width, with an ini-
tial width of 6.0 ms/6.0 ms/6.0 ms and energy of 5 J-cm?5 J-cm?/5
J-ecm?. We gradually increased the energy and shortened the pulse
width after the skin texture was improved. Our research results
showed that the mMASI score decreased significantly after treat-
ment, the skin qualities of the patients were improved, and the
satisfaction score was higher. After the whole treatment course
was completed, the mMASI score did not increase significantly
and the melasma relapse did not occur. The patients did not expe-
rience pain or discomfort during the entire treatment process.

Many studies have shown that damage to the skin barrier
occurs in patients with melasma.! Additionally, photoelectric
therapy also has a certain impact on the skin barrier over the short
treatment period, so it is necessary to use a postoperative barrier
repair agent. Human-like collagen repair dressings have moistur-
izing, film-forming and repairing effects, and can lighten pigmen-
tation,'”! it can also repair the skin barrier caused by melasma and
the photoelectric therapy. After each treatment, we asked patients
to apply this human-like collagen repair dressing combined with
sunscreen twice a day. This is one of the reasons for no recurrence
till 4 months after the end of whole treatment course.

The main limitations of our study were the small sample
size and the short observation time. In addition, this was a sin-
gle-center study, in which, there was no control group, and no
objective data evaluation was performed. In the future, more
randomized control studies across multiple centers and with a
large sample size need to be conducted to confirm these findings.
Nonetheless, the present study clearly shows that a combination
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of IPL with AOPT and a barrier repair agent has a definite effect
in the treatment of melasma and does not result in relapse once
the treatment is discontinued.
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