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aBstract

Background: Becker’s nevus (BN) is an uncommon pigment disorder characterized by 
hyperpigmentation and sometimes hypertrichosis. To date, no effective treatment is 
available.

Objectives: To assess efficacy and safety of ablative 10,600 nm fractional laser therapy 
(FLT) in the treatment of BN.

Methods: Eleven patients with BN, older than 18 years, were included in a prospective 
randomized controlled, observer-blinded split-lesion trial. In each patient two similar 
square test regions were randomized to either ablative FLT at 10 mJ/microbeam, 
coverage 35-45%, and topical bleaching (to prevent laser-induced postinflammatory 
hyperpigmentation, PIH); or topical bleaching alone (to allow comparison of the 
regions). At three and six months follow-up, clearance of hyperpigmentation was 
assessed by physician’s global assessment (PhGA), reflectance spectroscopy, melanin 
index, patient’s global assessment (PGA), patient’s satisfaction and histology.

Results: At six months follow-up, PhGA improved in the FLT region (p<.05). Reflectance 
spectroscopy, melanin index, number of melanocytes and amount of dermal melanin 
did not significantly differ between both regions. PGA and patient’s satisfaction were 
5.0 and 5.9 (visual analogue scale, 0-10). Side-effects were PIH (n=3), erythema 
(n=3), burning sensation (n=3), crusting (n=3), edema (n=2) and blistering (n=2).

Limitations: Small number of patients, treatment in spring, possibly suboptimal laser 
settings, and the combined usage of FLT and a bleaching agent.

Conclusion: Ablative FLT was moderately effective in some patients with BN. However, 
postinflammatory hyperpigmentation and relatively negative patient reported 
outcomes still preclude ablative FLT from being a standard therapy. Larger studies 
with different laser settings will be required to optimize this treatment modality.  
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introduction

Becker’s nevus (BN) is an uncommon acquired skin disorder, characterized by the 
development of unilateral hyperpigmented patches, that eventually develop a slightly 
elevated, verrucous surface and often hypertrichosis (56-70% of male cases).1-3 The 
prevalence ranges from 0.25 to 2.5%, and is about five times more frequent in 
males than in females.2-4 Little is known about the pathogenesis of the disorder, but 
increased androgen sensitivity has been suggested as a possible etiologic factor.5-9 
Currently, no treatment is available for BN. Studies on intense pulsed light source and 
Q-switched ruby laser showed disappointing or even counterproductive effects.10, 11 
Better results have been achieved with erbium YAG (Er:YAG) laser and long-pulsed 
alexandrite laser.12, 13 

Recently, non-ablative fractional laser therapy (FLT) was suggested as treatment 
option for BN.14 The main principle of FLT is the coagulation or ablation of small 
columns of skin, leaving the surrounding tissue intact.15 This enhances healing of 
the treated skin after treatment, minimizing the risk of unwanted effects. As the 
microscopic treatment zones are only 50-150 μm in diameter, a visible wound does 
usually not occur.16 Ablative FLT might be even more effective in the treatment of BN 
than non-ablative FLT, as complete ablation of microscopic treatment zones takes 
place instead of coagulation, preventing a possible reuptake of melanin from the 
microscopic treatment zones by dermal macrophages and keratinocytes.

The aim of this study was to assess efficacy and safety of ablative FLT in the 
treatment of BN.

methods

Study design / Patients
A randomized controlled observer-blinded study was performed in 11 patients. 
Patients older than 18 years, with BN and Fitzpatrick skin types II-V were recruited 
from the outpatient clinic of the Netherlands Institute for Pigment Disorders at the 
Academic Medical Center in Amsterdam. The study protocol has been approved 
by the local medical ethical committee and registered in the clinicaltrials.gov trial 
register (ClinicalTrials.gov Identifier: NCT01083498). Verbal and written information 
regarding risks, benefits, and potential complications was given to the patients, and 
written informed consent was obtained. Exclusion criteria were: use of bleaching 
creams during the past six weeks, history of keloid, history of herpes infection, active 
eczema, suspected hypersensitivity to lidocaine or hydroquinone, use of isotretinoin 
in the past six months, and recent high exposure of the lesion to sunlight or UV light 
(UVA or UVB). Patients with BN in sun exposed areas were instructed to use sunscreen 
(sun protecting factor 50+) every two hours when being outside.



70

ABLATIVE FLT FOR THE TREATMENT OF BECKER’S NEVUS

6

In each patient, two similar square test regions of approximately 3x3 cm were 
randomized to receive either ablative FLT in combination with intermittent topical 
bleaching (to prevent laser-induced postinflammatory hyperpigmentation, PIH) or 
the same intermittent regimen of topical bleaching alone (to allow comparison of 
the regions). The randomization procedure involved sealed envelopes in which the 
allocation was indicated. The sealed envelopes were numbered from 1-11. Envelopes 
were opened in ascending order. The randomization was based on a digitally created 
random list (Graphpad Software Inc., La Jolla, CA) generated by an independent 
cooperator. Treatment started in March 2009. Follow-up visits at our institute were 
scheduled at three and six months after the last laser treatment. Follow-up ended 
December 2009.

All patients received the same intermittent regimen of triple topical therapy 
(hydroquinone 5%, tretinoin 0.05%, triamcinolone acetonide 0.1% cream), a 
compound that does not influence the hyperpigmentation of BN by itself. Patients 
were instructed to apply the cream once a day in the evening on both treatment and 
control site from the second week after each treatment to the next laser treatment.

Fractional laser therapy
FLT consisted of three sessions; with an interval of six weeks after the first session, 
and four weeks after the second. A 10,600 nm ablative fractional laser (Fraxel re:pair 
laser, Solta Medical Inc., Hayward, CA) was used. One treatment session involved four 
FLT passes to create an estimated final coverage of 45% (level 11) in patients with 
skin type II, and 35% (level 9) in patients with skin type III-V. Two passes were made in 
one direction and two perpendicularly. The energy per microbeam was 10 mJ (Table 
I). Anesthesia consisted of topical 2.5% lidocaine and 2.5% prilocaine ointment two 
hours prior to each treatment. After each laser treatment, patients were instructed to 
clean the laser treated area with a 1% acetic acid solution three to five times a day 
for the first three days. In addition, patients were advised to use an indifferent cream 
to prevent itching and burning sensation. Patients who developed PIH were excluded 
for further laser treatment. These patients were advised to use triple topical therapy 
once a day until three months follow-up. 

table i. Settings of ablative fractional laser used in this study

Pulse energy per microbeam 10 mJ/microbeam

Level

skin type II level 11 (45% coverage)

skin type III-V level 9   (35% coverage)

Number of passes per session 4

Mean treated area per patient (cm2) 9

Mean number of treatments 2.7 (1-3)

Mean energy per treatment 0.11 kJ



71

ABLATIVE FLT FOR THE TREATMENT OF BECKER’S NEVUS

6

Patient-reported outcomes
All side effects were documented and patients were asked to score erythema, burning, 
edema, crusting, and vesicles on a scale from 0 to 3. In addition, the duration of 
these side effects was registered. Patients were asked to score the improvement of 
hyperpigmentation on a visual analogue scale (VAS) from 0 to 10 (Patient’s Global 
Assessment, PGA) at all follow-up moments. Moreover, pain and patient’s satisfaction 
were scored on a VAS from 0 to 10.

Physician’s Global Assessment
A blinded observer dermatologist assessed the Physician’s Global Assessment (PhGA), 
as proposed by the Pigmentary Disorders Academy,17 as main outcome parameter, 
using photographs that were taken under standardized conditions with a digital 
camera (Canon G6, Canon Components Inc., Saitama, Japan) before treatment and 
at follow-up. Improvement of hyperpigmentation was scored on a scale from zero 
to six (0: total clearance (100% improvement), 1: almost total clearance (90-99% 
improvement), 2: distinct clearance (75-89% improvement) 3: moderate clearance 
(50-74% improvement) 4: mild clearance (25-49% improvement) 5: no change, 6: 
worsening of hyperpigmentation).

Reflectance spectroscopy and melanin index
Improvement of hyperpigmentation was assessed by color measurement through 
reflectance spectroscopy (Microflash 200 d, Datacolor International, Lawrenceville, 
GA). This instrument, with an aperture of 4 mm, determines color by measuring 
the intensity of reflected light of particular wavelengths. In this study, the obtained 
L value, reflecting the lightness of the measured area of skin, was used. In addition, 
melanin index was measured using a spectrophotometer (Derma-Spectrometer, 
Cortex Technology ApS, Hadsund, Denmark) in order to assess changes in the amount 
of dermal and epidermal melanin. 

Measurements were performed at the optical center of both treated and control 
site before the first treatment and at follow-up.

Histopathologic assessment
At three months follow-up, 2 mm punch biopsies were taken for light microscopic 
evaluation of the treatment induced changes. Of each patient, a biopsy was taken 
from the optical center of both the treated site and of the control site of the lesion. 
Biopsies were fixed in buffered formalin, and after paraffin embedding 5 mm sections 
were stained with haematoxylin & eosin stain for routine histologic observations and 
with Fontana stain for evaluation of the site and extent of melanin pigmentation. 
Additionally, one section was immunostained with Melan A monoclonal antibody 
(clone A103, dilution 1:50, Monosan) which specifically stains melanocytes. Number 
of melanocytes in each biopsy was counted per high power field (magnification x400) 
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using a Zeiss Axioskop 2 microscope (Carl Zeiss MicroImaging Inc, Thornwood, NY). 
All stained sections were screened by a pathologist who was blinded to information 
on the site (control or treated) of which the biopsies were taken.

Statistical analysis
As there are no reported data in the literature, a sample size calculation could not be 
performed. Means, standard deviations, two-tailed homoscedastic Student’s t-tests, 
and ANOVA tests were performed with Statistical Package for the Social Sciences 
16.0 (Chicago, IL). 

results

Treatments were given from March to June 2009 and follow-up ended in December 
2009. A total of 11 patients were randomized in this trial. The characteristics of the 
11 treated patients are described in Table I. Mean energy per laser treatment was 
0.11 kJ (Table II).  One patient was lost to follow-up for reasons not related to this 
study. Thus, 10 patients completed the study.

table ii. Characteristics of 11 patients with Becker’s nevus

Male:female ratio 1.75:1

Mean age 31 (18-58)

Age of onset 13 (8-20)

Skin type

II 6

III 3

V 2

Localization

Head 1

Torso 5

Upper extremity 4

Lower extremity 1

Hypertrichosis 6

Hypertrophy 0

Mean surface area of whole lesion (cm2) 164 (28-340)

Previous treatments

Dermabrasion 1

Laser (unknown) 1

None 8
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At three and six months follow-up, mean PGA was 3.8 and 5.0 and mean patient’s 
satisfaction was 5.1 and 5.9 respectively (VAS 0-10). Four of ten patients would 
recommend FLT to other patients at six months follow-up. Direct side effects of FLT 
were mild to moderate and consisted of erythema (n=3), burning sensation (n=3) and 
crusting (n=3) lasting up to seven days and, less frequently, edema (n=2) or blistering 
(n=2). Patients reported an average pain score of 4.0 (VAS 0-10).

The results of the blinded dermatologist assessment (PhGA) showed a significant 
improvement of hyperpigmentation at the region treated with FLT at three and six 
months follow-up compared to baseline (Fig 1 and 2).

Ablative FLT for the treatment of Becker’s nevus  

Fig 1. Physician’s global assessment of FLT and control at three and six months follow-up.

Ablative FLT for the treatment of Becker’s nevus  

Fig 1. Physician’s global assessment of FLT and control at three and six months follow-up.

fig 1. Physician’s global assessment of FLT and control at three and six months follow-up.

Three male patients, two with skin type II and one with skin type III developed 
PIH after one, two and three laser treatments, as assessed by the treating physician. 
During follow-up, PIH resolved in one of the three patients. According to PhGA, 
all other patients showed an average improvement of hyperpigmentation of 50 
and 58% at three and six months follow-up (p<.05). BN which developed PIH were 
located on the face, axilla and waist respectively.

Reflectance spectroscopy and melanin index did not significantly differ within and 
between both test regions (Table III). Histologically, number of melanocytes and amount 
of dermal melanin did not significantly differ between both test regions (Fig 3).
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table 3. Objective measurements at three and six months follow-
up. No significant differences in Melanin Index, L-value or number 
of melanocytes were found

three months six months

Melanin Index

FLT 40 37

control 40 37

L-value

FLT 54 55

control 53 56

Number of melanocytes per HPF

FLT 13 -

control 13 -

HPF – high power field, x400
FLT – Fractional laser therapy

discussion

Becker’s nevus is generally regarded to be resistant to laser therapy. In this study, 
ablative 10,600 nm FLT proved to be moderately effective in some patients, regardless 
of skin type. PhGA, the main outcome parameter, improved at three and six months 
follow-up. However, three out of 11 patients developed laser-induced PIH. Patient 

Ablative FLT for the treatment of Becker’s nevus

Fig 2. Clinical photographs of a BN on the abdomen before (a), and 6 months after the last ablative FLT (b),

showing marked improvement of hyperpigmentation in square I versus no improvement in untreated control 

(square II).

a

b

Ablative FLT for the treatment of Becker’s nevus

Fig 2. Clinical photographs of a BN on the abdomen before (a), and 6 months after the last ablative FLT (b),

showing marked improvement of hyperpigmentation in square I versus no improvement in untreated control 

(square II).

a

b

ba

fig 2. Clinical photographs of a BN on the abdomen before (a), and 6 months after the last ablative 
FLT (b), showing marked improvement of hyperpigmentation in square I versus no improvement in 
untreated control (square II).
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Ablative FLT for the treatment of Becker’s nevus

Fig. 3 Light microscopic images of a BN treated with ablative FLT (panel a, c, e) and control (b, d, f), at three 

months follow-up. There were no significant differences noted in structure of the epidermis (panel a, b,

Haematoxylin &Eosin stain), in the numbers of melanocytes (panel c, d, Melan A immunostain) or in amounts or 

distribution of melanin pigmentation (panel e, f, Fontana stain) in both instances. All magnifications are X20.

a

b

Ablative FLT for the treatment of Becker’s nevus

Fig. 3 Light microscopic images of a BN treated with ablative FLT (panel a, c, e) and control (b, d, f), at three 

months follow-up. There were no significant differences noted in structure of the epidermis (panel a, b,

Haematoxylin &Eosin stain), in the numbers of melanocytes (panel c, d, Melan A immunostain) or in amounts or 

distribution of melanin pigmentation (panel e, f, Fontana stain) in both instances. All magnifications are X20.
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Ablative FLT for the treatment of Becker’s nevus
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Ablative FLT for the treatment of Becker’s nevus
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Ablative FLT for the treatment of Becker’s nevus
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fig. 3 Light microscopic images of a BN treated with ablative FLT (panel a, c, e) and control (b, d, f), 
at three months follow-up. There were no significant differences noted in structure of the epidermis 
(panel a, b, Haematoxylin &Eosin stain), in the numbers of melanocytes (panel c, d, Melan A im-
munostain) or in amounts or distribution of melanin pigmentation (panel e, f, Fontana stain) in both 
instances. All magnifications are X20.

reported outcomes were relatively negative. While PhGA improved significantly, there 
was no significant improvement in objective color measurement and histopathologic 
assessment. Possibly a larger number of subjects is necessary to reach statistical 
significance of such endpoints.
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In the literature one report has been published of two patients with BN treated 
successfully with non-ablative FLT.14 Side effects consisted of mild pain and moderate 
to severe erythema and edema. Crusting was not observed. To date, there are four 
studies on BN treated by other laser modalities. One paper is an observer blinded 
trial comparing Er:YAG laser and Q-switched neodymium YAG (Nd:YAG) laser in 22 
patients with BN. Treatment with Er:YAG resulted in at least 50% clearance in all 
patients at two year follow-up. Although this rate was also achieved in the Nd:YAG 
laser group, repigmentation rate was higher. Side effects were comparable to those 
that occurred in our study and consisted mainly of erythema and crusting. No PIH 
was observed.12 Contradicting results have been reported after treatment with a 
Q-switched ruby laser.11, 18 A recent study by Choi et al. showed a fair to excellent 
clinical response in 11 patients treated with long-pulsed alexandrite laser with mild to 
moderate side effects in some patients, consisting of hypopigmentation, skin texture 
change and formation of a hypertrophic scar.13 

The main limitations of this study are (i) the small number of patients, (ii) 
treatment in spring (iii) laser settings that may have been suboptimal, (iv) and the 
combined usage of FLT and a bleaching agent. The number of patients included in 
this study was too small to note any difference in treatment results between the 
patients with different Fitzpatrick skin types and between patients with different 
clinical characteristics of BN. However, the randomized, split-lesion design of this 
study enhanced the reliability of the data, as it enabled us to achieve significant 
results with a relatively small group of patients.

Secondly, treatment in spring and summer may have led to high sun exposure of 
the laser treated site, which could have increased the risk of laser-induced PIH. In one 
of the three patients who developed PIH, the BN was located on the face. Friction 
induced by arm-body movement and tight clothing might have contributed to the 
other two cases of PIH (axilla and waist).

Furthermore, experience with this treatment modality in BN is lacking. Dose-
response studies have not been conducted so far. We suggest that treatment with 
more conservative laser settings, especially in the treatment of sun exposed skin, might 
reduce the risk of laser-induced PIH, possibly at the expense of reduced treatment 
efficacy. Treatment in fall and winter may also reduce the risk of laser-induced PIH.

Finally, as a combination of FLT and topical bleaching was compared to topical 
bleaching alone, the effect may not completely be contributed to laser treatment alone.

In conclusion, ablative 10,600 nm fractional laser therapy proved to be moderately 
effective in some patients, regardless of skin type. The PhGA improved at three- and 
six months follow-up. However, three of 11 patients developed laser-induced PIH and 
patient-reported outcomes were relatively negative. Therefore, ablative FLT should 
not be regarded as the definitive therapy for the treatment of BN.

A larger cohort of patients should be recruited in future investigations in order 
to compare treatment outcomes in different skin types and different characteristics 
of BN. Moreover, given the high rate of laser-induced PIH, optimization of laser 
parameters is mandatory in future research.
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