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Modalities of treatment for Nevus depigmentosus: review of the literature

Saad Altalhab

Department of Dermatology, College of Medicine, Imam Mohammad Ibn Saud Islamic University, Riyadh, Saudi Arabia

ABSTRACT
Background:  Nevus depigmentosus (ND) is one of the pigmentary conditions that is characterized by 
a hypopigmented patch with an irregular border. It is usually present at birth or shortly after birth. It 
is not a progressive condition, but it may increase in size in proportion to the growth of the body. 
Despite many treatment modalities, there is no effective treatment for this condition.
Objective:  To review all articles about the treatment options for ND.
Methods:  Pubmed database were searched for this study, and relative clinical trials were included in 
the review. Descriptive findings, including age, gender, and treatment modality and response, were 
reported.
Results: A total of 62 articles were identified, and 16 relevant articles were included in this review after 
screening and removing the duplicates.
Conclusion:  In the literature, a limited number of treatment modalities have been employed for ND. 
Among these, surgical interventions and phototherapy have been the most commonly studied, but 
their efficacy has varied. Unfortunately, there is no definitive cure for ND, and recurrence of the lesion 
is not an uncommon occurrence even after complete clearance. Furthermore, there is a dearth of 
large-scale clinical studies that comprehensively analyze the different treatment modalities for ND.

Introduction

Nevus depigmentosus (ND) is an uncommon congenital hypopig-
mentary disorder characterized by focal, stable, well-defined 
hypopigmented lesions with irregular borders [1]. These lesions are 
most commonly observed on the trunk, extremities, and face [2]. 
It typically presents at birth or shortly thereafter and tends to 
remain stable throughout the patient’s life [3]. The exact patho-
genesis is unknown, but the proposed etiopathogenesis is a trans-
portation defect from melanocyte to keratinocyte [2,4,5].

Despite the lack of an effective treatment for ND, various treat-
ment modalities have been attempted, including phototherapy 
and surgical intervention [6]. The results are variable and there is 
no consensus regarding the treatment of choice for this condition. 
Here we review the literature about the modalities of treat-
ment for ND.

Methods

A thorough literature search was conducted on Pubmed to assess 
all published studies in the English language from the earliest 
available date up to February 28th, 2023. The search terms used 
were pre-identified and included ‘nevus depigmentosus,’ ‘nevus 
achromicus,’ ‘achromic nevus,’ ‘treatment,’ and ‘therapy.’ Non-English 
papers without any available translations were excluded from the 
analysis.

Results

Our search yielded a total of 62 articles. After removing duplicates, 
animal studies, and articles that did not include therapy, we 
included a total of 16 articles (Figure 1). Upon applying these 
exclusions, 18 studies met the inclusion criteria. The characteristics 
of these studies are presented in (Table 1). Given the rarity of ND, 
the majority of the studies were comprised of case reports or case 
series. There are a few retrospective and prospective studies but 
they included patients with other diseases like vitiligo (Table 1).

Surgical interventions

In the existing literature, surgical intervention is the most fre-
quently employed approach for the treatment of ND. The tech-
nique used was either MKTP or tissue grafting via suction blister.

Non-cultured melanocyte-keratinocyte transplantation (MKTP)
One study examined the efficacy of MKTP in treating six patients 
with ND, with varying outcomes [6]. In this study, while two 
patients showed limited improvement, three experienced signifi-
cant repigmentation. Notably, the treatment plan included excimer 
laser therapy, and one patient experienced recurrence later. In 
another case study, they injected the melanocyte-keratinocyte sus-
pension in the created blister in the recipient area [7]. It was fol-
lowed by solar ultraviolet A (UVA) and showed 80% of 
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repigmentation. Other case reports used MKTP solely and showed 
variable results ranging from poor to excellent hyperpigmentation 
[2,8–10]. However, none of these studies reported the recurrence 
rate during long-term follow-up.

Suction blister grafting
The available literature on this treatment modality consists solely 
of case reports. In one report, the ND was treated by tissue graft 
harvested using suction blister followed by topical psoralen plus 
ultraviolet A of solar origin (PUVASOL) [1]. The repigmentation was 
excellent with no recurrence after 10 years of follow-up. In another 
report, the used tissue graft harvested using suction blister too 
but added oral 4,5,8-trimethylpsoralen instead of topical treatment 
[11]. The patient had good repigmentation that was limited only 
to the grafted area, with no repigmentation in the intergraft areas. 
Other case reports using suction blister grafting reported satisfac-
tory repigmentation with one case of recurrence after 8 years 
while others did not report the recurrence rate [12–14].

Phototherapy.  There is a scarcity of literature examining the 
effectiveness of phototherapy as a standalone treatment for ND. 
The largest study to date was a retrospective analysis that included 
14 patients who underwent excimer laser treatment [15]. The 
study revealed complete repigmentation in more than 70% of the 

patients, and of the six patients who were monitored for six 
months, four experienced a recurrence of hypopigmentation. 
Other studies used excimer laser and narrowband ultraviolet B 
(NBUVB). These studies were all case reports and the repigmentation 
was significant [3,16,17].

Other therapies.  There is only one study that included one 
patient who was treated with topical and oral steroids [18]. The 
patient was having ND coexistent with vitiligo. After eight weeks 
of treatment, ND did not improve.

Discussion

Due to its rarity, there is a paucity of large-scale studies on ND, 
and most previous reports comprise either case reports or case 
series. Surgical interventions have been the most commonly used 
modalities in the literature. Although many reports have shown 
positive outcomes, there are concerns regarding the use of this 
modality. The primary concern associated with surgical interven-
tions for ND is the potential for hypopigmentation recurrence after 
a few months post-procedure. While several reports in the litera-
ture have not commented on the recurrence rate, only a few have 
reported the incidence of recurrence within the study population 
[6,14]. This may limit the use of this procedure in the treatment of 

Figure 1.  Diagram of the included studies.
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ND. Gupta and Goel proposed that the use of skin grafts may 
result in superior pigmentation outcomes compared to cellular 
grafts [11]. Their explanation is grounded in the potential for 

abnormal keratinocyte functionality, which can impede the trans-
fer of melanosomes from transplanted melanocytes. In their case 
report, the intergraft area did not exhibit pigmentation, which 

Table 1. C haracteristics of ND treatment modality studies.

Treatment used
Type of the 

study No. of patient Treatment details Additional therapy Response
Recurrence of 

hypopigmentation Reference

Surgical 
interventions

Case series 6 Non-cultured 
melanocyte-keratinocyte 
transplantation

Excimer laser 1 patient lost follow 
up

2 patients responded 
poorly

3 patients responded
with  
repigmentation 
ranging from 80% 
to 100%

Yes, in 1 patient Article 1

Retrospective 
study

Total of patient is 
25 patients: 3 
were ND and 
22 were vitiligo

Non-cultured melanocyte
keratinocyte transplantation

– VASI scores 
improvement:

- short-term 
(62.5%±17.6%)

-long term 
(83.3%±14.4%)

NA Article 2

Prospective 
study

Total of patient is 
25 patients: 1 
were ND and 
24 were 
different 
depigmentary 
diseases

Non-cultured melanocyte
keratinocyte transplantation

– Poor response NA Article 3

Retrospective 
study

Total of patient is 
87 patients: 1 
were ND and 86 
were different 
depigmentary 
diseases

Non-cultured melanocyte
keratinocyte transplantation

– The lesion showed 
78% 
repigmentation

NA Article 4

Case report 1 Cultured melanocyte
keratinocyte transplantation

– Excellent No recurrence after 
16 months

Article 5

Prospective 
study

Total of patient is 
12 patients: 1 
were ND and 
11 were vitiligo

Non-cultured melanocyte
keratinocyte transplantation 

injected in donor area 
blister created by liquid 
nitrogen

Solar UVA 80(1)% 
repigmentation

NA Article 6

Case report 1 Tissue graft harvested using 
suction blister

Oral 4,5,8-trimethylpsoralen Good repigmentation
limited to the 

grafted area, 
there was no 
repigmentation in 
the intergraft 
areas

NA Article 7

Case report 1 Tissue graft harvested using 
suction blister

Topical PUVASOL (Psoralen 
plus UltraViolet-A of 

SOLar origin)

Satisfactory 
repigmentation

No recurrence after 
10 years

Article 8

Case Report 1 Suction blister grafting – Satisfactory 
repigmentation

NA Article 9

Case Report 1 Suction blister grafting – Satisfactory 
repigmentation

NA Article 10

Case Report 1 Suction blister grafting – Satisfactory 
repigmentation

There was a loss of 
pigmentation 
after 8 years

Article 20

Phototherapy Case Report 1 Narrow-band UVB – Significant 
repigmentation.

NA Article 11

Case Report 1 Excimer laser – Evident 
repigmentation 
clinically and by 
skin RCM

No recurrence after 
1 month

Article 13

Retrospective 
study

14 Excimer laser – 71.4% of patient 
showed complete 
pigmentation

Of 6 patients 
followed up, 4 

(66.7%) showed 
loss of 

pigmentation at 
the treatment

site 3 to 6 months 
later, and 1 

(16.7%) showed 
no recurrence of 
ND 1 year after 

treatment.

Article 14

Case Report 1 Excimer laser – Complete clearence NA Article 15
Other Therapies Case Report 1 Topical and oral steroid – No repigmentation NA Article 16
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may further support their theory. Another concern in this modality 
is the color mismatch which was reported significantly in a case 
series [6].

Phototherapy has been utilized in several reports with satisfac-
tory outcomes. However, all of these reports employed the exci-
mer laser except for one, which utilized NBUVB [3,15–17]. In one 
retrospective study, four out of six followed patients reported loss 
of pigmentation after three to six months [15]. This observation 
has also been noted in the patient who was treated surgically, 
which can lead to unsatisfactory long-term treatment outcomes 
for ND. Some of the reports combine surgical intervention with 
phototherapy with satisfactory results [6,7,11].

In conclusion, the current literature on the treatment of ND is 
limited. While surgical interventions hold promise as a treatment 
modality, the possibility of recurrence remains a concern. 
Phototherapy has also shown promising results, particularly when 
used in conjunction with surgical therapy. However, more exten-
sive studies are necessary to determine the most effective treat-
ment option for this condition.
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