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Background. Becker’s nevus (BN) severely afects a patient’s appearance and can lead to depression, especially when it involves the
face or neck. Currently, there is no efective treatment. Laser therapy has become popular, but its efcacy has not been confrmed.
We evaluated the efcacy and safety of lasers in treating BN. Methods. Tis retrospective study involved 49 patients exposed to
diferent laser treatments who completed at least one treatment session and follow-up. Results. Te patients treated with the 755-
nm alexandrite picosecond laser and Q-switched 694-nm ruby laser gained relatively good results: 3.07± 1.09 and 2.87± 1.14 on
the fve-point scale and 3.47± 0.73 and 3.40± 0.85 on the GAIS, respectively. However, the results of the 755-nm alexandrite
picosecond laser with a difractive focus lens array and the fractionated 1064-nm neodymium-doped: yttrium aluminum garnet
picosecond laser were poor. Furthermore, there were marked diferences between the number of treatment sessions and treatment
efects, both for the fve-point grading score for pigment clearance (F= 15.246, p< 0.001) and GAIS (F= 15.469, p< 0.001).
Concerning diferent lasers and efcacy, there were no marked diferences between the fve-point grading scale and the GAIS
(p> 0.05). Conclusions. Although the efcacy of various lasers for BN is not satisfactory and there are no marked diferences
between picosecond and Q-switched lasers, they can help in selecting an appropriate laser for slight-to -moderate pigment
removal. Te 755-nm alexandrite picosecond laser is a new option, whereas nonablative fractional picosecond lasers for BN are
not recommended. Increasing the number of treatment sessions can improve the curative efect slightly.

1. Introduction

Becker’s nevus (BN), also known as Becker’s melanosis,
Becker’s pigmentary hamartoma, and pigmented hairy
epidermal nevus, typically presents as unilateral hyperpig-
mented patches with or without hypertrichosis [1]. BN is
common worldwide, with a prevalence of 0.52%–2%, usually
afecting young males [2]. Pigmented patches on exposed
areas cause cosmetic concerns, thus warranting medical

intervention. Several therapeutic options, including cryo-
therapy, dermabrasion, surgical excision, oral anti-
androgens, and topical glycolic acid, have been proposed
[3–5]. Laser therapy for BN has recently become increasingly
popular. Although multiple types of lasers and light-based
devices, including Q-switched lasers, nonablative and ab-
lative lasers, and intense pulsed light (IPL), are in use [6, 7],
their outcomes vary considerably and seem inconsistent and
unsatisfactory. Over the past decade, newer picosecond

Hindawi
Dermatologic erapy
Volume 2023, Article ID 8651702, 8 pages
https://doi.org/10.1155/2023/8651702

https://orcid.org/0000-0001-7469-4218
https://orcid.org/0000-0003-4298-7600
https://orcid.org/0000-0001-5336-9192
mailto:yushiyy@163.com
mailto:gypfeng@hotmail.com
mailto:ddlin@hotmail.com
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/8651702


lasers have been introduced to treat various pigmentary
disorders, with generally good results. However, its efects
on BN remain unclear. In the present study, we retro-
spectively analyzed the clinical information of all BN pa-
tients who received laser therapy in our department to
evaluate the efcacy and safety of Q-switched and pico-
second lasers for BN.

2. Materials and Methods

2.1. Patients. Tis was a retrospective study involving pa-
tients with Becker’s nevus who received laser treatment at
the Department of Cosmetic Laser Surgery, Institute of
Dermatology, Chinese Academy of Medical Sciences, and
Peking Union Medical College from March 2009 to March
2021. Te inclusion criteria were as follows: (i) diagnosed
Becker’s nevus; (ii) a follow-up of at least one treatment
session; and (iii) complete demographic information, such
as sex, age, lesion location, age of onset, and treatment
records. Te exclusion criteria were as follows: (i) previous
laser treatment; (ii) being prone to scar or keloid devel-
opment after injury; and (iii) being sensitive to solar ir-
radiation and/or sufering from a connective tissue disease.
All patients signed an informed consent form before
treatment.

2.2. Laser Treatments. Six lasers with seven diferent mo-
dalities were used to treat the pigmentation of BN. Detailed
information is listed in Table 1. A topical antibiotic ointment
was applied to the treatment zone for one week. Sunscreens
(SPF> 30, PA+++) and 3% arbutin cream were used after
crusting. Other ultraviolet light protection measures, such as
wearing hats, wearing proper clothing, and seeking shade,
were also advised. Treatment intervals were predominantly
3–6months, with only a few patients having longer intervals
of 1-2 years.

2.3. Evaluation of Efcacy and Safety. Tree independent
dermatologists used digital photographs obtained before
treatment and at each follow-up to evaluate efcacy. Eval-
uation of the curative efect included a fve-point grading
scale and a global aesthetic improvement scale (GAIS).
Based on the percentage of pigment clearance, the fve-point
grading scale was rated as follows: complete (95%–100%;
score, 5), excellent (75%–94%; score, 4), good (50%–74%;
score, 3), fair (25%–49%; score, 2), and poor (0%–24%;
score, 1). Regarding the degree of aesthetic improvement,
the GAIS grading system scored as follows: worse (score, 1),
no improvement (score, 2), slight improvement (score, 3),
moderate improvement (score, 4), and marked improve-
ment (score, 5). Adverse efects were analyzed using treat-
ment records.

2.4. Statistical Analysis. Te data were analyzed using IBM
SPSS (version 23.0; IBM Corp., Armonk, NY, USA).
Quantitative data are presented as means± standard de-
viations, while qualitative data are presented as percentages.

Repeatedmeasures of variance analysis (ANOVA) were used
to analyze the infuencing factors. Statistical signifcance was
set at p< 0.05.

3. Results

A total of 49 patients (35 men and 14 women) met the in-
clusion criteria. Treatment and onset ages were
21.14± 6.24 years (range, 1–36 years) and 10.12± 5.58 years
(0–19 years), respectively. Te mean disease duration was
11.02± 6.04 years (1–26 years).Te patient demographics and
clinical features are presented in Table 2. Approximately,
44.9% (22/49) of the patients began to present with pigmented
patches at the age of 10–14 years old, which occurred uni-
laterally in 95.9% (47/49) of patients and involved the face
and/or neck in 77.6% (38/49) of patients. Te 2 BN patients
with bilateral lesions were both involved in the chest. In
addition, hypertrichosis, colocalized with the pigmented le-
sions, was observed in 44.9% (22/49) of patients.

Te average treatment session was 3.02± 2.21 (1–10),
while the follow-up period was 7.84± 8.04months (1–34).
Te post-treatment efcacy of each session was evaluated by
three dermatologists using a fve-point grading scale and
GAIS. Based on laser type and uneven case distribution, we
divided the patients into six diferent groups: Q-switched
532-nm neodymium-doped: yttrium aluminum garnet (Nd:
YAG) laser (Q532), Q-switched 694-nm ruby laser (Q694),
Q-switched 755-nm alexandrite laser (Q755), 755-nm al-
exandrite picosecond laser (Zoom handpiece, Pico755),
nonablative fractional picosecond laser (pico fractional), and
others. Te fve patients in the picosecond laser group in-
cluded two treated with a 755-nm alexandrite picosecond
laser with difractive focus lens array (DLA) (Microlens
Array, Focus handpiece), two treated with a fractionated
1064-nm Nd: YAG picosecond laser (Holographic Frac-
tional, Resolve handpiece), and one treated with a combi-
nation of a 755-nm alexandrite picosecond laser with DLA
and a fractionated 1064-nm Nd: YAG picosecond laser. Te
other group consisted of one patient treated with a Q-
switched 1064-nm Nd: YAG laser, one treated with
a 532-nm Nd: YAG picosecond laser, and two treated with
a combination of Q-switched and picosecond lasers. Te
efcacy results are presented in Table 3, which shows that the
mean pigment clearance score ranged from 2 to 4. Patients
treated with 755-nm alexandrite picosecond laser (Figure 1)
and Q-switched 694-nm ruby laser (Figure 2) gained rela-
tively good results both at pigment removal and GAIS, being
3.07± 1.09 and 2.87± 1.14 on the fve-point scale, and
3.47± 0.73 and 3.40± 0.85 on the GAIS, respectively. No-
tably, nonablative fractional picosecond lasers (Figure 3)
were the least efective for BN.

Twenty patients underwent at least three treatment
sessions. Tere were marked diferences between the
number of treatment sessions and the efect, both on the
fve-point grading score for pigment clearance (F� 15.246,
p< 0.001) and on the GAIS for global aesthetic improve-
ment (F� 15.469, p< 0.001) (Figure 4). Regarding diferent
lasers and efcacy, there were no marked diferences in the
fve-point grading score and the GAIS (p> 0.05).
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Ten patients (20.41%) experienced transient adverse
efects; among them, fve patients (10.20%) exhibited hy-
perpigmentation, four (8.17%) exhibited hypopigmentation,
and one (2.04%) had persistent erythema lasting two years.
Scarring or textural changes were not observed.

4. Discussion

Typically, BN presents as well-defned, irregularly shaped
brown patches with follicular papules and/or hypertrichosis
on the surface [8].Te colocalization of multiple papules and
hypertrichosis on brown plaques is a pathognomonic feature
[1, 9]. Often, BN begins in late childhood and adolescence
[2, 10]. In the present study, the average age of onset was
10.12± 5.58 years (range, 0–19 years), and 65.3% of patients
began during the second decade of their lives. Previous
studies have reported the appearance of BN lesions on the
upper trunk and limbs [1, 2, 10], lower limbs [1], and face [2].
We found that the face and/or neck were afected in 77.6% of

patients, and patients with BN on exposed sites have an
urgent demand for treatment. In this study, the analysis of
BN lesion distribution is concluded from patients accepting
laser treatments, which has a discrepancy with other re-
ported data. However, this also suggests that BN lesions on
exposed areas are not rare; therefore, prompt intervention is
required for these patients. A higher prevalence of BN in
males was found, consistent with a previous study [1]. Te
lesions mostly presented as unilateral patches, with 4.1% (2/
49) exhibiting bilateral lesions, also consistent with previous
fndings [11]. Lesional hypertrichosis does not occur si-
multaneously with pigmented patches and is not found in all
patients with BN. Hypertrichosis was observed on the
surface of pigmented lesions in 44.9% (22/49) of the patients
involved in this study, which was higher than the 17% re-
ported in previous studies [2].

Histologically, BN exhibits rete ridge elongation, fusion,
and basal hyperpigmentation, usually without an increase in
the number of melanocytes. In addition, hyperproliferation
of dermal nerve fbers and arrector pili muscles is observed
[10]. Terefore, when patients present with only brown
patches without obvious hypertrichosis and papules, a his-
topathological examination is necessary to diferentiate
between a melanocytic nevus, café-au-lait macules, con-
genital smooth muscle hamartoma, and postinfammatory
hyperpigmentation [9, 10]. Te etiology and pathogenesis of
BN have not yet been determined conclusively. However,
androgen sensitivity is thought to be involved in BN
pathogenesis because of male preponderance, peripubertal
onset, hypertrichosis within patches, and increased ex-
pression of androgen receptors [2, 10, 12–15]. In addition,
verifcation of postzygotic mutations in the ACTB gene
indicates that BN may be genetically linked [16].

Although the optimal device and treatment parameters
have yet to be elucidated, various lasers with diferent
wavelengths have been used to treat hyperpigmentation. Q-
switched lasers, nonablative lasers, ablative lasers, and in-
tense pulsed light have been investigated. Q-switched lasers
exert rapid pulses of energy with a short pulse duration that
is less than the thermal relaxation time of melanin, exhib-
iting a stronger ability to crush melanin particles. Q-
switched lasers with diferent wavelengths have been re-
ported. One study [17] showed that one treatment session
with a Q-switched 532-nm Nd: YAG laser caused a 43%
reduction in pigmentation. However, another study [18]
showed that six of eight participants had no signifcant
pigmentation removal (0–25%) and two had moderate
improvement (26–50%) with an average of 1.8 treatment
sessions of Q-switched 532-nm Nd: YAG laser. Some other
studies used a Q-switched 694-nm ruby laser to improve BN
pigmentation. One study [17] reported a 63% reduction in
pigment after only one treatment. Another study [19] also
showed that pigmentation improved with a single treatment,
but recurrence was observed four weeks later. In contrast,
a retrospective analysis [20] involving 59 BN cases treated
with Q-switched 755-nm alexandrite laser reported minimal
improvements; 63.4% of patients showed no marked change
in pigmentation clearance after one treatment session of Q-
switched 755-nm alexandrite laser, suggesting that the

Table 2: Patient demographics and clinical features.

Variables (n� 49) n (%)
Age (years)
1–19 15 30.6
20–24 22 44.9
25- 12 24.5

Age of onset (years)
0–4 11 22.4
5–9 6 12.2
10–14 22 44.9
15–19 10 20.4

Gender
Male 35 71.4
Female 14 28.6

Distribution
Unilateral 47 95.9
Bilateral 2 4.1

Location
Face, neck 38 77.6
Trunk 5 10.2
Extremities 5 10.2
Neck and trunk 1 2

Hairy
Yes 22 44.9
No 27 55.1

Table 3: Treatment efcacy.

Lasers n 5-point scale# GAIS∗

Q532 13 2.43± 0.68 3.05± 0.73
Q694 16 2.87± 1.14 3.40± 0.85
Q755 6 1.83± 1.13 2.28± 1.18
Pico755 5 3.07± 1.09 3.47± 0.73
Pico fractional 5 1.60± 0.83 2.47± 0.65
Others 4 2.58± 1.83 2.92± 1.67
Total 49 2.50± 1.12 3.04± 0.96
GAIS: global aesthetic improvement scale. 5-point scale#: complete (95%–
100%, score 5), excellent (75%–94%, score 4), good (50%–74%, score 3), fair
(25%–49%, score 2), and poor (0%–24%, score 1). GAIS∗: 1�worse, 2�no
improvement, 3� slight improvement, 4�moderate improvement, and
5�marked improvement.
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overall efcacy may be associated with the number of
treatment sessions. Q-switched1064-nm Nd: YAG lasers
have also been used to treat pigmented BN lesions. Trelles
et al. [21] treated 11 BN patients with three sessions at two-
month intervals, with one, fve, and three patients showing

marked (51%–99%), moderate (26%–50%), and mild (1%–
25%) clearance, respectively. No clearance was observed in
the other two patients. However, pigmentation progressively
recurred 6, 9, 12, 15, 18, and 24months after the fnal
treatment. Another study [22] reported less than 25%

Figure 1: A 22-year-old male with BN (the area marked with a red line in (a)) received one treatment with a 755-nm alexandrite picosecond
laser and achieved 95–100% pigment removal (2.6mm, 3.77 J/cm2). Te hypopigmented patch with the scar in (a) was left after cryotherapy
at another hospital a year ago.

Figure 2: A 21-year-old male with BN received two treatment sessions with a Q-switched 694-nm ruby laser and achieved 95–100% pigment
removal (6mm, 2.5 J/cm2).

Dermatologic Terapy 5



Figure 3: A 27-year-old female with BN received fve treatment sessions with a fractionated 1064-nm Nd: YAG picosecond laser; no
pigment removal (0–24%) was observed (6× 6mm, 2.7–2.9mJ/μbeam, 4 passes).
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Figure 4: A repeated measures of variance analysis showed a signifcant diference between the number of treatment sessions and the
treatment efect. (a) Te treatment efect on the fve-point scale; (b) the treatment efect on the GAIS.
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pigment reduction after one session of a Q-switched 1064-
nm Nd: YAG laser. One study [23] comparing BN patients
treated with Q-switched 532-nm Nd: YAG, Q-switched 694-
nm ruby, Q-switched alexandrite, and Q-switched 1064-nm
Nd: YAG revealed that the efcacy was not optimal, with
only 11.5% of the patients exhibiting some degree of im-
provement. In our analysis, patients treated with either Q-
switched 532-nm Nd: YAG or Q-switched 694-nm ruby
lasers achieved fair to good pigment removal and slight to
moderate aesthetic improvement. In general, the efect of Q-
switched lasers on BN pigmentation was acceptable. When it
comes to adverse efects, in our study, pigmentation oc-
curred in 10.20% of patients; hypopigmentation occurred in
8.17% of patients, while one patient (2.04%) exhibited
persistent erythema lasting two years. Scarring or textural
changes were not observed.

Picosecond lasers are equally or more efective than Q-
switched lasers for treating various pigmented diseases,
including a nevus of Ota [24], an acquired bilateral nevus of
Ota-like macules [25], lentigines [26], and melasma [26].
However, its efcacy in treating BN is unknown. In our
analysis, the overall outcome of picosecond laser treatment
might be slightly more efective than that of Q-switched
lasers on both the fve-point scale and the GAIS, but no
statistically signifcant diferences were found between the
diferent lasers. It is difcult to conclude whether the efcacy
of picosecond lasers for BN is better than that of Q-switched
lasers because of the small sample size used in this study.
Despite this, our results suggest that the 755-nm alexandrite
picosecond laser may be a new treatment option, whereas
nonablative fractional picosecond lasers are not recom-
mended for BN. A prospective study adopting a split-lesion
design with a larger sample size is warranted to compare the
diferent lasers’ efcacy in treating BN.

In addition, in this study, for both Q-switched and pi-
cosecond lasers, after several sessions, most patients
achieved at least fair to good pigmentation removal and
slight to moderate aesthetic improvements on average.
Notably, the number of treatment sessions infuenced
therapeutic efcacy, andmore sessions generally led to better
pigmentation clearance. Tis outcome validates the con-
tinued use of lasers for more treatment sessions for patients
with BN, even though patients may have shown no im-
provement after the frst session.

In recent years, other types of lasers have been applied to
the treatment of BN, such as IPL [27], 1550-nm erbium-
doped fber laser [28], and erbium: yttrium aluminum garnet
(Er: YAG) [21, 29], and they appear to be efective. However,
the benefts of ablative 10600-nm fractional lasers for BN
remain unknown and require more trials and data [30, 31].
In our retrospective analysis, there is currently a lack of data
on treating BN with IPL and an Er: YAG laser, but these also
suggest that IPL or an Er: YAG laser can serve as an option,
and we need more details to evaluate its efcacy accurately.

In conclusion, although the efcacy of various lasers for
BN is not satisfactory and there are no marked diferences
between picosecond lasers and Q-switched lasers, these
studies can inform the selection of an appropriate laser for
slight-to-moderate pigment removal. Lasers, either Q-

switched or picosecond, can be used for pigment removal.
Te 755-nm alexandrite picosecond laser can be a new
treatment option, whereas nonablative fractional picosecond
lasers are not recommended for BN treatment. Increasing
the number of treatment sessions improves the curative
efects slightly.
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